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THE BESSEMER PROCESS UNDER 
PRESSURE. 


Ir has long been known to Bessemer steel 
that certain of the purer qualities of Swedish pig iron 
with charcoal, and also some of the less grey and the ‘ 
hematite pig irons of this country, when treated 
Bessemer process, do not produce sufficient heat in 
verting vessel under ordinary ci tances to allow all 
steel made from them to retain complete fluidity until it 

ured into moulds, and hence it sometimes happens 
large “skulls” or shells of solidified steel are in 
casting ladle. This evil is increased when malleable 
iron or steel in a solid state is added to the charge of 
in the converter. , - : 

To obviate this inconvenience and to raise the temperature | 
of the metal during the process of conversion so high that no | 
skull or solidified metal shall be left in the casting 
when employing carburets of iron not rich in graphitic or 
other carbon, Mr. Bessemer has lately schemed and patented 
the method of conducting his process under pressure, which | 


il 





Fey 





i 


S 
: 


oe 
3 
e 
e 
4 
g 





we are about to describe, this method enabling the manu- 
facturer to use many qualities of iron that do not produce 
a maximum of heat under the ordinary converting process, 
and also enabling him to put into the converting vessel a 
— of steel scrap or serap iron, or other kinds of decar- 

urised or malleable iron in a solid state, which by means of 
the extremely high temperature imparted to the metal become 
fused and form part the charge of molten malleable iron or 
steel obtained. For this purpose Mr. Bessemer makes the 
converting vessel of great strength, securely rivetting and 
caulking all the laps and joints so as to render it air-tight 
as near as may be, and he, by preference, forms the mouth 
of the vessel cireular instead of oval, and of a smaller size 
than usual, lining the mouth with a single ring of well-burnt 
fire-eclay or composition of clay and ee He also 
forms the metal part of the mouth of the converter with a 
movable dovetailed flanged ring, so that the fire-clay mouth 
of the vessel may be readily taken out and renewed by un- 
se or uncottering the iron ring which retains it in 
Pp ace 

In the annexed engravings, Fig. 1 is a vertical section of 
a Bessemer converter constructed on this plan, a being the 
upper part of the converting vessel; a, the lining of gan- 
ister ; and 6, the strong rivetted iron shell or vessel on the 
inside of the mouth of which the iron hoop, ¢, is rivetted ; 
while d, is a flanged iron ring bevelled on the inside, and 
secured by pete studs or cotter bolts to the hoop,¢. A 
moulded ring, ¢, of fire-brick or other suitable refractory 
material forms the escape opening or mouth of the vessel ; 
it is retained in place by means of the flanged ring, d, 
and when it is worn out or damaged the ring, ¢, may 
renewed by unfastening the ring, d, a mixture of fire-clay 
and ganister being first smeared over those parte of the 
ring, ¢, which come in contact with the lining, a*, and with 
the bevelled interior of tie ring, d, for the purpose of making 
the aay air-tight. 

The aperture in the movable mouth of the vessel thus 
formed may in some cases be made small enough to retain 
the gaseous products resulting from the combustion of the 
carbon or other matter contained in the pig iron under a 
pressure much above that of the surrounding atmosphere, 


so that the combustion going on in the converting vessel 
may be under “ high pressure,” as described in our account 
of Mr. Bessemer’s new melting furnaces, which appeared on 
pages 187 and 197 of our last volume. The contraction of the 
mouth of the vessel would in thie case be greater than is 





shown in Fig. 1 for the purpose of retaining the gaseous pro- 
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A, & pressure 
necessary ; while a pressure 
of little practical advantage, and 
. per square inch he lays no claim to as a useful 
It will be understood that the pressure of the blast 
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pri ol cd appacrie fed comb epee ne 
tion to the back pressure caused by the penning up 
gases within the vessel. 

. Bessemer 


Mr 
ing the required back pressure b 
outlet dose not offer all the desired facility of regulating the 
pressure from time to time during the while at the 
same time the accumulation of slags in the aperture may in 
some cases reduce the area of outlet so much as to the 
inflow of air through the tuyeres. For these several reasons 
the opening in the mouth of the converting vessel may be 
mate Gnd tb hans TA 6 m to retain the 


, however, remarks that the mode of obtain- 
simply diminishing the 


matters in the converter at the high pressure 

such {larger sized mouth being provided with a conical 
stopper inserted in the opening, and so arranged as to 
be advanced or further withdrawn by being itself movable 
or by the motion of the vessel on its axis, the vessel 
being made to advance towards or recede from a fixed 
conical stopper. Mr. Bessemer, however, prefers to use a 
movable conical sto attached to the end of an iron rod, 
as shown in Fig. 1. The conical piece of fire-brick, f, is 
circular in form, and spreads outward in a curved line at f*, 
for the purpose of deflecting the flame and preventing its too 
powerful action on the iron rod, g, which supports the cone, f. 
The rod, g, protrudes through the beck wall of the converting 
house, or may be supported on a bracket or piece of iron 


framing in connexion with the standards which support the 
vessel, and by means of a screw or lever, the cone,f, is made 
to advance further into or recede from the mouth of the 


converter, thus increasing or ——s the area of the 
annular opening at e*, and regulating the pressure of the 
con: gases in the vessel. : 

In some cases it oa 2 be ae desirable to eclabaed 
stopper, f, self-actin applying a spring or weight 
ro oe he it from Hl the pressure of the escaping 
gases, so that either by reason of its enlargement by the ae- 
cretion of slags on its surface or by pay Sige burned 
away it will cecupy such a position in the mouth of the 
vessel throughout the process as will give a sufficiently equal 
amount of back , and prevent that ‘ thoes 
exceeding what is necessary by any partial ¢ ng up of 
the estape opening ; or in lieu of employing conical 
a flat or other shaped surface may be employed, the 
in either case being to enlarge or contract the opening for 
the escape of flame as ae ne ype pane. dew 
the process. The pressure 0 confined gaseous 
is indicated by a mercurial column arranged as Erceivea 
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exit passage, w, which to a chimney and awa 
On ne side of the verse of chamber ia « projection, #, om 
the part of which « ring of fire-brick, w, is retained in 
place 0 cnnted Senge’ Se tay © joe pee beak 
ring, w, serves for the admission the molten to the 
vessel, after which the cone, gale yt SS 
lowered down into the opening of the moulded , 
and by mense of the weight, 4, ie setainad in. sises and 
vents the eseape of gaseous matters during 

process. ; 

The cone, y, and its rod and weight, s, so ras te Ba 
chain in the'p shown the running in 
te iavoe or ether angen zieuing sashorias longs veleses 
the nitrate or other i 
ee ee tak tae poe hay sie go 
escaping freely from the converter rapidly accumulating in 
the vessel until the within it is sufficient to raise the 
cone, 9, and escape by the small annular thus made, 
the being regulated by the ' t, s. Hence the 
com d a moe oe by 
reason of ite union with oxygen derived from the decomposi- 
tion of the nitrates or other oxygen yielding materials will 
be effected under considerable ; and the gaseous 
products, instead fe mee | ly as under the 
conditions of combustion, be in a} 
state, by which means their temperature will be considerably 
raised, and the intense heat #0 generated will be imparted to 
the metal and cause it to retain its fluidity. 

Despes Suirevinpine rx 1869.—The returns in this 
branch of industry for the yenr 1869 show favourably when 
compared with the of the previous year; but the im- 
provement will be seen not to be so great as it looks when 
it is taken into consideration that one of the larger firms 
were prevented during 1868 from launehin pier ging 
through the unfortunate conflagration wh roke out im 
the end of 1867, Sho auaber  eate Boge ~g 

four, representing a nage $ 
ing. Gs poucians you was only two steamers built, 
showing a tonnage of 1171. Of eniling ¥ there 
were nine built lest year, whose ton » amounted to 5431 ; 
while in the year were built, and their 
tonnage was 3654. 

ie ae see i 
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ing to deduce the amount of useful knowledge Thee Semte reccuetoes ss 28 ern: tend, 
LITERATURE. rom the record, we od that the Bermuda was, during | less known than David Napier, his jusir by ten years; 
ea the whole time, under perfect except when off het ba schiownl, in fibamaeis ofa ace busy life, a 

ee 6 ILM, Floating Dock “ Ber-| St. Catherine’s Point, where a tremendous gale ren-| reputation not lost. ‘ 
muda” from mad te pin bh iefm of dered her ratber untnanageable. It isa long , and tarn which way we will 
> oa ahd eo feud. ’ With regard to the action of the dock we read as /| there is no branch of the profession which cannot claim 
Tur of the expedition, which the author of | follows : : its dead. Henry Booth is gone, one of the few friends 
Shs Coad aiveapebmouienetbaay ter etering ts tothe “ The effect of a stroug wind on either quarter of | of Ste on, time had spared. He was $1 
a and suificient one, and has to be | te dock was to make her yaw, but she never sheered | years of age, and his life had been a series of busy 
when her head was at y history; he was.one of the most 


ublic, is 
tana ind from time to time in reading over the 
numerous devoted to the wearying descriptions 
of the tries which help to beguile the monotonous 
tedium of a 36 days’ vovage—a record wearisome 
; . if it be a well-written diary on board a good 
ship with a full complement of passengers, whose 
mgs and doings give some vitality to the narration ; 
he log of a in which the minutia of ber nayi- 
tration afford some room for interest ; but a great deal 
of the nt narrative is as tedious to read as the 
wiiler himself must have found the days which be 
has recorded in his diary. Not. but that the book is 


EL 


well written enough, with bere and there a sparkle of | ' 


humour, and many a well-turned sentence; but what 
could be expected of a crew confined for 86 days, in 
such a craft as the Bermuda, and upon such an ab- 
normal cruise? Henee it follows that the most in- 
teresting events recorded were oceasional mishaps 
with the towing cables, or » temporary failing of the 
rudder, while the bulk of the volume is filled with 
records of the weather, vapid yarns, or the story of the 
thrilling excitement attendant upon the transmission 
of beef or mutton from one of the towing ships to the 
dock vid the drift line. 

But we do not by any means quarrel with the 
author for this small beer, Assuming a book upon 
the subject to be an acceptable addition to the library— 
and we believe it is, for is it not the story of a strange 
voyage, the like of whieh was never seen before /—as- 
suming the book, we say, to be acceptable, then these 
details are inseparable from it. And asthe Bermuda’s 
voyage is the first of many such that will be in the 
future, the experi gathered on that journey will 
be of value on future expeditions of the same nature. 

In order to assist in the navigation of this huge 
mass, 38] ft. long, and 124 ft. wide, two bridges were 
thrown across it, on the foremost of which the binnacle 
was placed, and on the after one stood one of the light- 
houses and the steering apparatus, two other light- 
houses being fixed, one on the port, the other on the 
onaling ‘bow. In aoe nye’ ey extensive 
8i i ratus, semaphores, and flashing lights. 

On the 2 of June last the Bermuda + loosed 
from her moorings in the Medway, where she had 
been secured since the previous September, and was 
taken in tow by six tugs, with the whole complement 
of her crew ov board, numbering eighty-two hands. 

It was originally intended to divide the journey 
into four parts, the first comprising the towage from 
Sheerness to Margate Roads, where the Northumber- 
land and Agineourt would be waiting for her ; secondly, 
from Margate to Madeira; thirdly, from Madeira to 
Bermuda; and, fourthly, into the Bermuda Harbour. 
Actually, however, no halt was made in the Margate | 
Roads, the ironclads, which were to officiate as tugs | 
on the occasion, waiting for the dock four miles below 
the Nore. There she was made fast to the Northum- 
herland and Agincourt with fifty fathoms of cable (this 
length being afterwards increased when the open sea 
was reached); these cables were of “gigantic pro- 

rtions”—their exact dimensions are given by the 
author, as 620 {t. long and 26 ft. (!!) im circumference 
They were, indeed, stupendous! The Terrible, whict. 
brouglit up the rear, was also attached to the dock by a 
Min, cable. And so the squadron started, the Agin- 
court abd Northumberland first, a “ towing tandem,” 
as the author rather neatly puts it, then the dock, then 
the Terrible. The Bermuda carried a certain amount 
of sail to help keep her steady, and some of her com- 
partments had been fitted up with accommodation for 
the crew. The voyage commenced, was continued, 
and concluded under most favourable auspices; but 
of this journey “o*er the brine,” as the author hath it, 
the less said the better, and so we pass over some 
sixfy pages, and bring the narrative to the date of 
duly, 25th, and the journey to within 50 miles of its ter- 
mination, when the Bermuda lighthouse was sighted 
from tire dock, and the squadron was close upon the 
Narrows, the entrance to the harbour of the island. 
Considerable trowble and some risk were involved in 
towing the huge mass through the difficult entrance, 
and it was only with the greatest care and promptitude 
of action. that the expedition did not partially come to 
grief at the conclusion of its journey of 3935 miles. 








Coming now to the end of the “diary,” and seek- 





but onee. At other times, even 
a considerable angle from the course of the towing 
ships, she kept well in their wake, and there was no 
perceptible diminution of speed. The greatest angle 
made im the course on the way to Porto Santo was 
17°.” 
In conclusion, the author recommends that im all 
future works of the sort the dock should be made a 
little self-helpful,. by being fitted with auxiliary pro- 
pellers and engines, and especially with good steering 
vowers, These additions weald, it is assumed, greatly 
freilitate and ease the work of the towing vessels, in 
steering especially. Ja this respect the Bermuda was 
very deficient, and the writer suggests the use of two 
rudders for future works:of this class instead of one. 

So we must close our metice of this book with a 
commendation of mueh thatts good in it, with regret, 
also, of much that is twaddlé, and with hearty com- 
mendation to the publishers, who have done their 
work well. 

SSS 


IN MEMORIAM. 
Dvxine the past ie js great and useful engi- 


neering labourers have away from us. Some, 
full of years, avd leaving behind them abundant record 
of a long-lifffe-busy work, havedfaded gradually out of 
memory : ery have been smatebed away when the 
fair prospect of many years was ‘apparently stretched 
out es them. ‘The’ loss of those fiterans we may 
deplore ; it isa grief to have them no longer in the 
midst of us, and we miss theig faces so familiar to us; 
but they have dowe their work, the fall measure of their 
duties has been accomplished, and ‘their achieved 
labours remain, pot. only as motuments, but as sub- 
stantial benefits.-These are the Jegacies such men 
leave behind them But of the younger members of 
the profession, whose careers have been eut short, what 
can we say? That whick they had done was but the 
foundation of the greater things they bad yet to do. 
Others may fill their » but the individual energy, 
the personal gifts, the peculiar powers,which made 
them specially useful in their special spheres, all these 
are gone. ‘True their influence may for etime remain ; 
the momentum they had imparted to Whatever they laid 
their hands upon, is but slowly lost; but gradually tie 
subtle powers depart, and the industries they had 
created or stimulated are kept in action by other and 
new forces. 

America has lost one of her best engineers, John A. 
Roebling, made famous by the many and large bridges 
he erected in the States. Amongst others are the 
aqueduct of the Pennsylvania Canal across the 
Alleghany River, suspension bridges across the 
Monongahela and the Alleghany at Pittsburg, and 
numerous suspension aqueducts. But his first great 
work was the bridge across the Niagara, commenced 
in 1851, and finished in 1855. This was followed by 
the great bmdge across the Uhio, at Cincinnati, com- 
pleted in 1867. The achievement of the greatest of 
his works he has not been permitted to witness; but 
the East river bridge, with its vast span of 1600 ft., 
will, when finished, be a monument to John Roebling, 
nevertheless. In the death of William H.. Talcott, 
also, the United States have also sustained a loss. A 
great and. successful engineer, he constructed ‘the 
Genessee Valley anda great portion of the Morris 
and Essex Canal. Mr. Taleott was not, it. may be, 
widely known, but bis loss was not any the less 
severely felt because his powers were exercised within 
a narrow circle. 

At home, we have had many bereavements. Mr. 
John Elder had scarcely seen forty-five years when 
he was called away. There is no need to recal the 
results of his energy and enterprise, the successes and 
triumphs he achieved single handed. His name will 
always be remembered, not only on the Clyde, but 
through the world. 

David Napier, too, has fallen, but at the ripe age of 
well nigh fourseore. The founder of the firm of 
Napier and Sons, and one of the originators of ¢he vast 
shipbuilding trade upon the Clyde, it was he who was 
one of the earliest aud most earnest pioneers of steam 
navigation. His isa great name, bound up with 
great associations. 





y, commencement to the 
great development of the London and North-Western 
system, he was in close connexion with it. James 
Simpson, too, is dead ; he had a different walk in life, 
and only laid down his staff after fifty years profession! 
labour, He may be looked upon as the r of the 
Loudon Water Supply, and was brought up amongst 
the primitive Southwark and Vauxhall Waterworks at 
Charing-cross. = 

Patrick Bell, the minister of Carmyllie, is also gone ; 
he it was who invented and nearly perfected the reap- 
ing machine in 1828, eleven years before it was designed 
in America, Alexander Hall, the shipbuilder of Foot- 
dee, Aberdeen, is dead too, as wellas Thomas Duncan 
and W. C. Miller, marine engineer, of Liverpool ; and 
so is Andrew Shanks, the mechanical engineer of Lon- 
don and Johnstone. Every one remembers that kindly 
and able péripatetic engineer, whose face was familiar to 
almost every manufacturer in Europe. We had news 
last January of the death of John Clarke, the engineer 
to the municipal couneil of Shanghae, at the age of 37 ; 
and John A. Pinson, “thief engineer of the 
Madras Railway, died in Madras last October. George 
Smith is gone, for twenty-four yeats the engineer of 
the Belfast. Harbour; as also. is Charles Mason, 
assistant-general of the London and North- 
Western Railway ; and John Hulme, the inventor of 
the self-aeting mule is also in the list. 

But there yet remains ‘some “ names to be 
recorded. James D. Forbes, who for twenty-six years 
oceupied the professor’s chair of Natural Philosophy, 
in the University of Edinburgh; Professor Jukes, 
geologist and author; and Professor Graham, late 
Master of the Mint. 

All these, and many more less known, and therefore 
less widely missed, we have. left behind us in passing 
through last year; and so, indeed, it must always be, 
for the chronicles of the dead can never be blank. 








Tas Lospow Association oy Forsmex Evarxerns.— 
We have learnt with satisfaction that Sir William Fair- 
bairn has consented to fill the chair at the eighteenth anni- 
versary dinner of the London Association of Foremen Engi- 
neers, at the City Terminus Hotel, on Saturday, the 19th of 
Kebruary next. There is no doubt that Sir William will be 

: on the oeeasion by many other eminent employers of 
ae labour, and by a host of gentiemen of scientific 

literary note. 





Loxpowx Association ory Forsmen Eneryerns.—The 
eighteenth annual general meeting was held at the City 
Terminus Hotel on Saturday, the 1st inst., Mr. Joseph New- 
ton (Royal Mint) in the chair. On this ion the bal 
sheet and the report of the auditors—Messrs. Edmonds and 
Gibbon—were presented. From these documents it appears 
that the total number of ordinary members of the institution 
3 poco is 108, and that of honorary members, 61. The 
ordinary fund for meeting the working expenses is 459/. 13s. 
lid. ; the superannuation fund, the interest alone upon which 
is employed for the assistance of decayed foremen, has reached 
10141. 17s. 4d., and the widows and orphans’ fund amounts 
to 151. 4s, These items form a grand total of 14797. 15s. 3d., 
and show an increase as com with thot of January last 
year of 146/. 14s, 4d. Both balance sheet and report were 
deemed most ewan 4 and were accordingly accepted by 
an unanimous vote. . Newton then proeeeded to deliver 
the president’s annual address. This comprised a retrospect 
of the association's working for the last ten years, and de- 
monstrated its steady but substantial progress. In parti- 
eular, the chairman ted his fellow-members on the 
pam f extending favour with which the institution was re- 
ni by the employers of engineering labour throughout 
the country. It had his heartfelt desire throughout to 
assist in accomplishing this result, and zealously he had 
striven to realise it. fn order to extend the usefulness of 
this society yet more, Mr. Newton proposed the admission 
into its ranks of students or young workmen as a third class 
of members, and the idea seemed to be well received. After 
dwelling upon a variety of other topies of much interest to 
the members generally, the chairman formally resigned the 
gp of president—which by the rules of the institution must 

annually pronounced vacan' retired from the hall. 





operat ee the chair pro tem., whe the nomination 
of Messrs. Briggs and Ives—supported by many other mem- 
bers—Mr. Newton was unanimously re-elected ident for 
the year 1870. Mr. Irvine ‘was then appointed vice~presi- 
dent, Mesers. Walch, Sissons, and Reed were chosen as junior 
committeemen. Mr. Ives was selected to fill the office of the 
auditor who retired by rotation. Soon afterwards the pro- 
ceedings terminated. 
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THE OSTEND AND DOVER MAIL SERVICE. 
We hear that the John Cockerill established 
at Seraing (Belgium) are now constracting in their ship- 
building yard at Antwerp a paddle steamboat for the con- 
veyance of the mails between Dover and Ostend for the 
Belgian post office, This steamer, which is similar to those 
built in 1867 and 1868 (the Louise Marie and the Leopold) 
for the same purpose, has been designed by Mr. E. Sadoine, 
formerly chief ,engineer of the Royal Belgian Navy, and. 
present director-general of the above company. . 
The new Ostend boats are 200 ft. long, 24 ft. wide, and 
13 ft. 9 in. deep, have a barthen of about 568 tons and a 
mean draught of 7 ft. 8 in., with water in boilers and 66 
tons of coal in bunkers. The engines, made by the same 
firm, are of 220 noming] horse power, having two oscillating 
cylinders of 58 in. diameter and 4 ft. 6 in. stroke of piston. 
With 30 Ib. pressure in boilers, and 234 in. vacuum, they 


make 37 revolutions, and work up-to 1554 horse power, as 
a 


shown by the annexed diagram. 








\ 
‘ % sO ae eee: 
Pressure in boilers .., ons oon ove 30 Yb, 
Vacuum ais an one fees bas 23 in. 
Revolutions .., oa ‘on = abe 37 


LHP. .., ei fice ‘sd vo ve 1056 


The average speed of these vessels is considered to be 
16.5 knots, thus giving a co-efficient of performance for 
midsbip section by the Admiralty formula, 

V’ x midship section 
1.HP. 
of 413.2, and a co-efficient for displacement, by the formula 
Vx D¥ of 969.2. 

LHP. 

One of the boats has effected the passage between 
Ostend and Dover in 4 hours 88 minutes, contending 
against a strong wind, heavy sea, and currents, which made 
the distance traversed amount to 70 miles. These good re~ 
sults show us that the Belgian Government neglect nothing 
to organise a quick service on the line of Ostend to Dover. 


“SEELEY’S PIGS.” 

We have just seen an analysis of a number of samples of 
these pigs taken at random from the bulk, and as this cele- 
brated navy cold blast ballast iron is now being placed on 
the market, we give the results, and, for the sake of com- 
parison, have tabulated along with them that of ten speci- 
mens of ordinary “mine” iron. From this it would appear 
that “ Seeley’s” compare very favourably, especially in the 
small percentage of phosphorus, and that they also exhibit 
a uniformity of quality that augurs well for them. The 
analyses of “ Seeley’s” were made, we believe, in the royal 
laboratories, and may, therefore, be taken as accurate, 


ANALYSIS OF Pies 
Ordinary Mine Pig. 
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“ Seeley’s Pigs.” 
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THE “ MAHOVOS.” 


given, our contemporary, the Scientific 
Review, publishes the following remarka, which will be 
read with interest, notw that some doubts may 
be entertained respecting the 1 value of the con- 
trivance. Our contemporary says: 


The diffieulty of applying exactly sufficient and no more 
power than is requisite for the performance of a given 
amount of work is one with whieh all who have had any ex- 

rience with machines anid machi must be thoroughly 
amiliar ; and it is i to méet this dificult that the 
mahovos is desi . “be nonce stated, perbape, 
that it is not pretended that thé mahovos'ean wer 
—for to make such a claim fer lary wenshitah Whadover should 
suffice to cause all men of sense to refrain from wasting their 
time upon it—but merely that it oun accumulate and reserve 
for future — power which would otherwise 
wasted. In working of our railwa: for example, the 
amount of power is enormous, it is imprac- 
ticable to construct any line upon a déad level ut, 
and — impracticable to work a line not absolutely 
level with ives of insufficient power to take the load 
to be moved up the stee gradient upon it. The maxi- 
mum load, then, that the ive can take up the steepest 
grade is the maximum load for the whole way. But ona 
well-constructed road, in good condition, the resistance to 
traction is doubled on a rising gradient as low as 20 ft. to 
the mile, and there aré few roads which: have not, in some 
portions of their length, considerably heavier gradients. Ail 
stich roads, therefore, ——_ engines which, were the line 
level throughout, eould take much heavier trains than those 
with which they are actually charged ; consequently these 
engines have, over the greater part of the route, a surplus 

wer, which — indeed be eeonomised, but which cannot 

employed usefully. By the use of the mahovos it is pro- 

posed to store this surplus power, and apply it in subsequent 
aid of the engine over difficult parts of the way. 

The utilisation of this surplus power has long received the 
attention of Captain Carl von Schuberszky, a staff officer of 
the Russian corps of engineers, and the result of his study 
and experiniéntal investigations is the construction of the 
mahovos, for the best YE of which in the English 

age we are indebted to D i 
of bia College, New York. The mahovos is a pair of 
fly wheels, and nothing more, their peculiarity being their 
great weight. dels them with a truck of its own, which 
runs immediately the engine and tender. The truck 
has three pairs of ranning wheels, approaching each other 


very nearly at their ; in the intervals between 
them are placed two ‘pairs of friction wheels resting imme- 
diately on them ; in the. interval between these rests 


upon their circumferences the large axis of the mahovos, the 
huge fly wheels theniselves overhanging the truck upon the 
two opposite sides. This pyramidal structure is reduced in 
height and rendered more stable by giving to the middle 
pair of running wheels a diameter considerably less than 
that of their neighbours, and the friction wheels are made of 
@uch ‘size as to run close to each other without touching. 
When the train moves the mahovos is, cf course, set m 
motion, and the sizes-of the wheels and mabovos’ axis are so 
related that a speed of 30 miles in the train will generate in 
the circumference of the mahovos a velocity of 466 ft. per 
second; and as the mahovos itself weighs about 26 tons, it is 
computed that with this velocity it will embody a living 
force of more than 144,000,000 foot-pounds. The mahovos, 
friction wheels, &e., are constructed in a suitable manner, 
and of cast steel, to ent the bursting of the wheels by 
centrifugal force, the wheels of the mahovos are plated, 
so as to form, as it were, drums, and properly eased, to pre- 
vent accidents from contact of persons and things with the 
wheels while in rotation. 

As the train moves from rest the velocity of the fly wheels 
is gradually accelerated, and finally attains a maximum 
which corresponds to the maximum velocity of the train. 


itself beeomes a source of driving power, and will maintain 
the movement until it has given back the work stored up in 
it precisely as it was first received. To facilitate necessary 
stoppages arrangements are made for lifting the friction 
wheels off the running wheels, and there is no material loss 
of power ; but if the stop is to be for a length of time the 
steam is shut off at a distance before reaching the station, so 
that the power stored in the mahoves may carry the train to 
its journey’s end and exhaust itself in the process... The in- 
vention is considered capable of being made very substan- 
tially useful, and the question how great or how small may 
be its real value, will not long remain a matter of con 





It has already been tried by the inventor on the St, Peters- 


r. F. A. P. Barnard, principal | i 


If now the steam be shut off from the engine, the mahovos } j 
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Eventually, however, this difficulty was aed 
we pete ater Mths 1 hse men rg 
which we this w ish engravings on 
peculiarities of which we shall now to 


it will be seen that the en- 
oolf class, experiments, made 


as engravi 
i compound or 


is of 
y Messrs. Donkin and Co., on a large numbe* of 
be | having convinced them that for mi parse, compen 
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the valve chest of the smaller cylinder. Thi 
— to prevent air or water from lodgi 
and thus impairing its efficiency. The b 

steam to the smaller cylinder is effected by a 
adjustable i A ap Beemer | of m 
poor yma, wert valve ven by eccen ; 
usual way. linder te fitted with an ordinary slide 
valve only, this being driven by ies ae of the spindle 
of the slide valve of the smaller cy t,asshown. It willbe 
notieed, on i jon of the transverse section of the low 
cylinder (Fig. 6), which we give on the next page, 

that the valve faces and steam passages ate 80 arran 
that the cylinders are completely drained, and no dirt can 
accumulate in them. , 
We now come to one pte 8 oes features of ~ 
i describing, Ahis being the arrangement by 
Sitch the steam is teed on its way from the high to 
the low-pressure cylinder. This beater is made on a plan 
lately patented by Mr. Barnard W. Farey, of the firm 
Messrs, Bryan Donkin and Co., by whom, indeed, the general 
Oe ONES cient We wr mag beg 

its constraction can be explained reference 

detail views’ on the next page. In these, 7s 1 shows Mr. 
Farey's heater as applied to a compound en, having the 

-y hinders ide side, while Fig. 2 is 2 side 
farger scale, end Figs. Sand 4 are re- 
spectively an end view and part seetion, and a plan of the 
ppa these figures, a is the bigh pressure 
and b the low-pressure cylinder, these eylinders Deis — 
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acket, supplied with steam from the boiler. a! is the slide 
valve of the bigh- cylinder, the exhaust , a, 
covered by this 
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STEAM HEATER AND STEAM JACKET. 


CONSTRUCTED BY MESSRS. BRYAN DONKIN AND CO., ENGINEERS,“ BERMONDSEY. 


GRAIN PIFE 


prepared are put together in pairs, face to face, as also 
shown in the figure just mentioned, outside plates, ¢, ¢, being 
used to complete the heater. These outside plates are plain 
on their inner faces, and they are provided with 


flan by | 

means of which the heater ean be bolted up to the feces at | 
the entrances of the passages, a‘ and 5°, already referred to. | 
also each provided with a | 


The outside plates, ee, are 
socket, one of these sockets receivi 
steam is admitted to the heater 
other being connected to the drain 
duets the condensed steam back to the boiler or to 
a steam trap. ny are formed in the margins of all 
the plates, d (see Fig. 


the pipe, g, by which 
the boiler; and the 


and enabling them to impart heat to the exhaust steam, as 


it passes from the high to the low pressure cylinder, through 


the diamond-shaped p: between the pairs of plates. 
The heater is secured to the faces at the mouths of the pas- 


sages, a* and 5, by the bolts, ii, some of these bolts passing | 
through wrought-iron bars, & k, which extend across the | 


heater above and below, bearing against the side flanges of 


the plates, 


show n. 


I'he manner in which the heater is arranged in the engine 


of which we publish engravings on page 5 will be readily | 


understood by reference to the side elevation ; and the other 
details are so simple as to — no special explanation. 
We may, however, mention that the condenser is placed 


below the ground level, and that the air pump—the rod of | 


which is guided by a very simple parallel motion not shown 
in the figures—is worked by a link coupled to the connecting 
rod of the engine close to the large end, as shown in the side 
elevation. This arrangement is a simple one, and is found to 
absWer weil in practice. 


Experiments made with engines of the class we have 


deseribed have shown that when running “ light” or dis- | 


connected from any machinery, they require a mean effective 
pressure but ¢ 1b. per square ineh of pistons to keep them 
In motior 
speaks highly for the absence of frietion. 
(esde page 5/0 of our seventh volume), we gave particulars 
of a series of very carefully conducted experiments carried 
oat on a 40-horse engine erected by Messrs. B. Donkin and 
Co. at the Eichberg Paper Mills, on experiments (which 
ineluded observations made by the beautifully simple testing 
apparatus designed by Mesers. B. W. Farey and 
unior leseribed by us on page 341 of our seventh 
volume}, showing a consumption of but 20.11 German 
pounds ib. English) of steam per indicated horse 
power per hour. With a well-constructed boiler and fuel of 
moderately good quality this would correspond to a consump- 


and 


ipe, A, which con- | 


2), to correspond with the | 
pipes, g and A, and the steam from the boiler is thus | 
admitted to the spaces which intervene between the | 
backs of the adjacent pairs of plates, keeping these plates at | 
the temperature due to the pressure of steam in the boiler, | 


*, and lugs cast on the corners of the plates, d. | 
The plates, d and ¢, are held together by the bolts, f/, as | 


| tion of but little over 2 Ge 
| the Ei 


| cylinders. A heater on Mr. 


at their regular working speed—a fact which | y 
In May last, also | 


. Donkin, | 


pounds ( bh 


of coal per indicated horse power per hour. The engine at | 


berg Mills, on which the experiments were made, 
was of the same genera’ 
trate; but it was not fitted with the heater between the 
Farey’s plan has, how- 
been fitted to a com beam engine at 
. Donkin and Co.'s own works, and careful 
experiments made with it have shown that by its use 


| the indicated power obtained from the expenditure of 
| @ given weight of steam is increased 7} per. cent. This isan 


| construction as the one we illus- | 


| 


important result, but Mr. Farey considers that even this | 


could be improved if the proportions between the two 
eylinders of the engine had been slightly varied. In the 
engine we illustrate the cylinders'‘are res ively 164 in. and 
301m. in diameter with 3 ft. stroke ; oalins regular working 
the steam is usually cut off at about 8.33 per cent. of the 


stroke in the smaller cylinder. the total expansion, allowing | 


for clearance, &c., b thus about ten times. 
In addition to the heater already described, Mr. Farey has 


STEAM PIE 7 
oe 


also lately proposed the use in some cases of the arrange- 
ment shown by Fig. 5 on the present page. This figure re- 
presents a section of a steam cylinder, the covers of this 
cylinder and the surfaces of the piston being as 
wn. ans Soe Ge tel eee uF oto ithe 
top cover through the pipe, ¢, it passes t 
the pipe, ¢, inte the hollow piston heating the corrugated 
faces of the latter. The hollow in the piston also communi- 
cates, by means of the Pipe.f, with the steam jacket, b, which 
surrounds the cylinder, this jacket — drained by the pipe 
shown. ted covers i faces thus 
arranged give a large area of steam- surface, and there 
can be little doubt that the plan will materially ——- the 
efficiency of the “ jacketting,” particularly in engines having 
a short “ante in paws 2 with the di of piston. 
In conclusion, we may state that Mr. Farey proposes in 
some cases to supply his heaters with steam in 
lace of ordi steam from the boiler ; no experiments 
ve yet been made to determine the additional benefit due to 
the employment of superheated steam. 
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MR. BESSEMER’S CONSERVATORY. 

But few iron stractures have been hitherto attempted in 

whieh the architectural effect has not been more or less 
marred by the prominence given to large belted flanges, 


beauty of Anish rarely seen in any large work, and Mesars. 
Andrew Handyside, of Derby and London, have most fully 
sustained their high character as founders in the execution 
of the work entrusted to them. The original plan, we un- 
derstand, was made by Mr. Bessemer, and the details worked 
out under the able superintendence of Messrs, Banks and 
Barry. Many of the perforated castings employed in this 
structure are of extreme delicacy and beauty of fittish. 
Among the heaviest are several from three to four tous in 


“weight each, while there are thousands of others not ex- 


ceeding four to eight ounces. 

The conservatory has two floors or crypts, extending 
entirely beneath it. The lower one receives a supply of 
fresh air through a perforated stone screen facing the 
grounds, and forms the cold air chamber. Above this isa 
second space of equal area, divided from the lower one by a 
stone floor. The upper «pace contains a coil of ten pipes of 
4 in. diameter, the coil being about 100 ft. in circumference, 
and giving over 1000 square feet of heating surface. The 
ceiling of this upper or hot-air chamber is covered by 5 in. 
York, flags, iaid on rolled iron beams. On the upper surface 
of these fags the tesselated floor of the conservatory is laid. 
Ten large slide valves (all connected by a rack and pinion) 
admit cold air from the chamber below at equidistant parts 
to the surface of the hot water pipes. After passing over 
and among these pipes, the air enters the conservatory 
through nomerous perforated brass panels in such quantities 
as may be desired. Muasive brick piers pass through these 
floors, and support the sixteen columns on which the upper 
part of the structure reste. 

The conservatory is formed with a large square central 
area surmounted by a dome, On each side of the square tirere 
are bays or transepts, the entrance to which is beneath three 
arches, rising to a height of 14 ft., and resting on columns, 
of which there are sixteen. The dome is formed of rolled 
iron ribs, meeting together in the centre and united to a 
large pendant perforated boss; the ribs (40 in number) 
are separated by extremely light iron ornamental casting, 
forming a framework which is glazed with stained glass, 
which envircles the dome in three distinct bands; exterior 
to this stained glass is a plate-glass covering, each plate 
being curved to the true shape of the dome; the plates are 
each 7 ft, long, the joints so arranged as to be rendered 
invisible behind the stained glass panels; the glass is 
ground on both sides, and embossed in a bold trellis pattern, 
giving to the whole a most beautiful effect. The employ- 
ment of ground glass for the dome gives it an apparent 
solidity when viewed externally from the terrace that 
surrounds the building, which much increases its archi- 


“tectaral beauty. The dome, which is 40 ft. in height, 


rests On a series of bold trusses, springing from the sills 
of the upper windows, and forming a division between 
them ; these trusses are perforated on all sides, and are 
highly ornamented. The ceiling of the central part sur- 
rounding the dome is formed into deep soffita, each filled 
with elaborately designed perforated gilt panels, with an 
azure background formed by the flat iron roof above them. 
In the upper part of the central space there are six win- 
dows on each side, each one composed of a single sheet of 
ground plate glass, engraved and painted in pale tints. 
‘These windows all open by an ingenious coutrivance 
worked by an attendant from the cold-air chamber below, 
which is sufficiently lofty to admit of ready access. 

The iron columns have a spiral groove running around 
them, in which small epheres are fitted by stringing 
them on a copper wire, giving an effect which simple 
casting could never accomplish ; these spheres are all gilt, 


“and give to the fresh grey tint of the columns 4 great 


relief ; the capitals are all built up with separate acanthus 
leaves of very light and elegant form, and are also gilt. 
The arches, which rest on these columns, ‘are all double 
castings, placed back to back, and are most exquisitely 
moulded in a perforated pattern, through which the light 
falls in ever varving clusters of rays as one walks about the 
conservatory. There are thousands of rosettes on these per- 
forated screens, all cast separately, and sctewed in place, so 
as to get a bold relief, weil undercut, an effect which found- 
ing in mass could not give. 

The external walls are pierced with large circular-headed 
windows, glazed with a single sheet of plate glass, with a 
small Greek border etched around the edge, and narrow 
fnargins of coloured grouad glass of a soft greg tint etched 
in patterns, The walls are entirely encased with polished 
marble, in pieces so large as to show no joints. A richly- 
moulded architrave of red Devonshire marble surrounds each 
window and door, and relieves by its warut colour the spaces 
between the windowa which are of dark Bardille marble, 
against which are placed three-quarter colamns of white 
veined Sicilian marble. The shafts of all twenty-four 
columns and the angle pilasters are 10ft. in length, 
each in a single piece, and surmounted by capitals 





| carved in white carrara marble. Above these is a rich 
i entablature of veined Sicitian marble running over the 
is ornamented over each window and door, 


of Arabesque scroll work gilt 
all the part. of the marble work was 
ed by Mr. Hartley, of 


2 One bay or transept 
the end of the adjoining 


a rich 
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-room, having two 
doors and a window between looking into it. It is 
from this window that the view was photographed which 
we have engraved. The right-hand bay abuts on a billiard 
room, having a central door and twe large windows locking 
into it; and opposite to this are two similar windows, and 
a central door leading on to a raised terrace, 90 ft. in 
length, paved with squares of black and white marble, and 
extending all along the garden front of the house. The 
fourth bay is also divided by three equal arches, in each of 
which there are mirrors of 14 it. by 7 ft. wide, pass- 
ing down below the floor line, thus continuing the 
pattern of the pavement. These mirrors are silvered by a 
| deposit of pure silver, and are not easily injared like those 
coated with tinfoil and merevry. They are kept warm at 
the back by a hot-air chamber, which prevents any de- 
position of moisture on them; they thus, at all times, 
reflect clearly the whole interior of the building, giving it 
apparently double its real size. Around the sides of the 
building are raised spaces for the flowers, having a sort of 
dwarf screen of polished dove-coloured marble, in which 
are numerous gilt brass panels for the supply of warm 
air from the chamber below. In the central space beneath 
the domes a large basin, richly moulded in beautiful 
veined Bardillo marble, with four pedestals of the same 
material at the angles, which serve to support vases of 
white marble, containing some beautiful specimen plants. 
The basin is fled with rare exotic ferns, and has a fan 
palm in the centre. Eight similar marble pedestals are 
also formed in the dove marble screen before named, on 
which are some choice specimens of Majelica vases by 
Minton, and two from Sévres, and containing rare plants. 
Pendant from the ceiling are six Majolica flower baskets 
containing choice ferns and other drooping foliage. There 
are also ¢ight suspended Roman lamps in bronze, with 
lotus leaves forming clusters of flowers in gas jets, and 
also four other suspended Roman lamps of classical de- 
sign, giving in all eighty gas burners, by means of which 
the whele building may at night brilliantly Muminated ; 
there ate niso near the drawing-room door a pair of ex- 
quisitely chased bronzed candelabra, which on ordinary 
occasions give sufficient light for walking in the evening. 
The floor is composed of encaustic tiles and tessera tastefully 
arranged in panels of quiet colours (so as not to interfere 
with the brilliant colours of the flowers). In this design are 
embodied mosaics representing spring, autumn, summer, 
and winter, and a fifth near the entrance represents Old 
Time with the date of the erection of the building on a 
tablet beneath him; this beautiful floor was erected from 
designs prepared by Messrs. Simpson, the London agents 
for Maw’s encaustic tiles; at each of the four angles of 
the central part are life-size figures of boys executed in 
biscuit china at Sevres, they represent Love, Pleasure, Folly, 
and Repose; they are exquisitely modelled, and of a pare 
white standing against the rich crimson background of the 
niche, and supported by pedestals of Devonshire marble. 

At six different parts there are semicircular spaces left 
above the doors or windows, and these are filled by spirited ) 
groups of chubby children in alto relievo, modelled by 
Wynn, and executed in copper bronze by Messrs. Elkington. 
It is only fair to add that much of the richness of effect and 
real beauty of the whole is due to the excellent taste of the 
decorator, Mr. Schmidt, who bas managed to give a rich 
glow of effective colour and gilding, without in any way 
lessening the natural beauty of the flowers and foliage. 


Hi 


|. Teuremapurc Comuuyication witn AvsTRALIA—An 
apparently sound scheme for bringing the Australian Colonies 
into telegraphic communieation with the mother country has 
been introduced this week. It is to be styled the British 
Australian Telegraph Company (Limited), and is created in 
connexion with the five eompanies by which the various 
sections that will constitute the great through line from 
England to the East have already been put in active progress. 
The present work is to consist of a eable of 663 miles from 
Singapore to Batavia, to join the Dutch lines which run to 
the south-eastern extremity of Java, whenee another cable of 
1163 miles will be laid to Port Darwin, in Australia, where a 
land line of 800 miles will connect the system. with Queens- 

| land, New South Wales, Victaria, South Australia, Western 
| Australia, and Tasmania. The capital is to be 660,000/., in 
i shares of 10/,,.and the making of the entire lines is to be 
confided to the Telegraph Construction and Maintenance 
Company, atthe prewuig) a Ween se08: of which 120,000. 
is to be in paid-up shares. The Falmouthand Malta, the Anglo- 

| Mediterrameat, the British Indian, and the British Incian 
| Extensitin Companies are to allow the same rebate upon their 
through rates on all messages forwarded over their route by 
this company as they have granted to the China Submarine 

| Campany, thes creating a reciprocity of interests calculated 
| to asa strong indueement to the harmonious working 
lof all. According to the prospectus, the estimate of profit, 
| reckoning 25 daily messages from the Dutch islands, and but 
65 from the whole of the Australian colonies, is 121,6651,, or 

| about 18 per cent. per annum, exclusive of local and Chinese 
traffic, and should this be steadily realised it may be hoped 
the directors will have the wisdom thenceforth to preclude all 

| chance of future com jo by giving their customers the 
| benefit of a constant reduction in charges in proportion as 
| any imereased suceess may be at ined. 


DRIVING SEWING MACHINES. 
AT a recent meeting of the Polytechnic Association of the 
intended for diving a meetees te dedook Me @ 
H. Babcock ; iculars of 


| 


beset by numberiess inventors, eon | all Fy ce goog 
posed some form of spring power or In order to 
set this thing at reat, I instituted a series of iments to 
determine the amount of Beye ed a sewing 


x and Gibbs only running is ter. 

Th tee gmap how many 
of work could be obtai from one pound of 
steel. This, of course, varied with different forms and sizes 
of springs a flat spring of equal section giving the least— 

ut 24 foot- when strained to its extreme elasticity— 
spring gave some 125 foot-pounds under 
similar circumstances. From a large number of experiments 
I came to the conclusion that for the style and size of spring 
which would be required for such work, 45 foot-pounds was 
all that could be 4 Spx apm — in actual use. 

“ Now, as at least 20 per cent. of the power of the spring 
would be used up in friction of the machinery required to 
transmit its power, it would take a spring capable of exerting 
not less than 690 foot-pounds to drive a sewing machine one 
minute; and this would require 15 lb. of steel, or 900 Ib. of 
spring, to drive a sewing machine for one hour ; and 9000 Ib. 
for ten hours! 

si in, the power of a strong man turning a crank is but 
3000 foot-pounds when working eight hours per day, but for 
a short time he can exert about twice that power, or 6000 
foot-pounds. It would, therefore, take him one hour and ten 
minutes to wind up a spring which would drive a sewing 
machine for ten hours. From these figures it is evident that 
no form of spring power is applicable to this purpose ; and it 
is still a problem for inventors to furnish some simple and 
cheap motor for this and similar purposes where a emall power 
only is required.” 


7 
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A New Coat Suam.—A bed of coal, 4 ft. in thickness, has 
been discovered at Hemsworth, near Barnsley. 





Biaxe’s Stove-Breaker.—The statement made by the 
managing director of the St. John del Rey Mining Company, 
Mr. Sohn Hockin, with regard to six months’ practical 
working of Blake’s Stone- Breaker, is, perhaps, the first which 
has afforded any facility for judging of the relative economy 
of machine and hand labour in this kind of work, and also of 
the cost of getting the stone-breaker to work in difficult 
places. The price paid to Mr. Marsdon for the machine re- 
ferred to by Mr. Hockin was 180/., and adding to this the 
cost of engine, carriage, and fixing, the aggregate cost to the 
company of the breaker in working order was 500/. By this 
outlay the company is enabled to dispense with the labour of 
65 people, the value of whose labour is 600/. per annum. 
The cost of working the machine could not be more than the 
wages of about five men (the machine requires but one man 
to feed it, so that the rest would be for engineer, fuel, oil, 
&e.), and allowing for interest on outlay, and for renewal 


when necessary, the saving must be enormous.— Mining 


Journal. 





Unrrep States’ Anus asp Oxpyance.—The general of 
the army, General Sherman, states, in his report for the 
year, that all the United States’ troops are now supplied 
with breech-loading smal) arms of the best kind, fully equal 
to any in use by foreign armies. Yet, as inventions and so- 
called improvements are all the time being pressed by in- 
ventors, has committed to a board of experienced and 
practical officers in St. Louis, with General Schofield at 
its head, the task of making a practical test of all small 
arms and ammunition that may be submitted prior to March, 
1, 1870, In field guns he considers that the experience of 
their late war demonstrates that the United States have 
in the Napoleon 12-pounder smooth bore, and in the 3in. 
ordnance rifled gun, all that is to be desired in this line. 
In the matter of heavy seacoast ordnance there is a wider 
range of opinion, that he does not discuss further than to say 
that he is convinced that for their seacoast forts they should 
use the 10 in., 15 in., and 20 in. smooth-bore cast-iron guns 
for the great mass of fire, with mortars of the same calibre, 
and using the same identical shot. The 10in. gun has 
been thoroughly tested, the 15 in. ially, and experi- 
ments are being made with the 20in. gun, of which there 
are only two in use. Each fort, he says, should be —— 
with a few very accurate long-ranged rifled guns of as heavy 
a calibre as can be used with reasonable safety. Of these a 
great variety are being pressed on the attention of the de- 
partment, and he recommends that further experiments be 
authorised until the best model is secured. This report of 
the General's is annexed by the Secretary of War (Mr. Bel- 
knap) to his own rt to President Grant. The Secretary 
of War states that the cavalry have been — with 
S carbines, altered to use the musket metallic ammu- 
nition ; and that Lae ry: heavy artillery, and engineers 
have been armed with the pring ld breech-loading rifled 
musket; and that all these arms have given great satisfac- 
tion. The operations at Springfield armoury in the past 
year have been confined to eid pb owe d 
tools for <a the Sprin i muskets into 

upon recommended by th: 





to cleaning 60,000 Enfield muskets for sale. 
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PATENT LAW AMENDMENT. 


Ow Tuesday afternoon jast an important 
institution of Engineers was held at bye 


on the subject of 

a 

Patent Laws read by Mr. F Aston, barrister-at-law, of 
remarks from Mr 


of the 


that the patent law, b recognising property in 
and making it negotiable in the form of a patent 
could be freely bought and sold, did not obstruct, but pro- 
moted free trade in inventions. By abolishing the patent 
law they would not only prevent free trade, but all trade in 
inventions: for w there was no property there clearly 
could be no trade. The doctrine that the law should not re- 
cognise a man’s property in a new and undisclosed invention 
but should drive him to surrender it as a forced contribu- 
tion to the common stock of mankind—such a doctrine was 
clearly no doctrine of free trade, which never could make it 
lawful for any man or body of mea to appropriate the fruits 
of another man’s labour without giving a in fair 
Such a doctrine would confound the i 
the freebooter. It was an abuse of the present system that 
grants of patents were not confined to real inventions, but 
were indiscriminately granted to false, poms. or what 
might be termed pseudo-inventions. This was an abuse 
which ought to be, and, he believed, might be, easily 
remedied. At-present there was a clause which pro- 
vided “that if, at any time during the term hereby 
granted, it shall be made apparent to any six or more of 
the Privy Council that this grant is contrary to law or pre- 
judicial or inconvenient to our subjects, these letters patent 
shall forthwith cease and determine.” This was, however, 
so cumbrous a remedy that he had never heard of its being 
resorted to. Why should not a like power of avoidance be 
given at an earlier stage, and be conducted by a tribunal 
more easily approached than the Privy Council? He pro- 
posed the amendment of the law so as to limit the grant of 
a patent to applications for what on proper examination 
might properly claim to be real and useful inventions. 
Assuming, then, that they were dealing with those patents 
which were granted for what were properly called inven- 
tions, he contended that a reference to the Patent Office 
would show that it induced the discoverers of inventions to 
add them te the common stock of mankind. There was not 
asingle important improvement applied to the industrial 
arts which had been made in our times that had not been 
the subject of a patent grant, and of which therefore the 
public had got immediate possession, as soon as each grant 
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law, that is 
invention 
re : 
known claims, and be 
eae dies ante ape a apath 5 
sa e can aS sii th 
enh the public from being able t Aston’s Be Henry 3 ‘ 
certainty what it is intended to be el oe ee ’ 
Why it, by such a haphazard e be mai 4 ms vey ” ee coterie 
possible for a patentee to put one construction on ee arene : xc 
to-day and another to-morrow? This was an abuse as easy inventions w — the 
of remedy as it was grevious for the mischief it had brought | ¢ oe ee e 
about. The practical working of the present system was |? prosperity, and af 
that all the provisional specifications of patents for, Or ee et a rectified | 
being in number 4000 in every year, were referred for exami- amendments. pn enry an " 
nation to the two law officers for England. aadied 2 tion, which was wapperied 7 he pom 
bringing to. bear upon the inquiry im question the legal ex- Attar sitek Sea eT a ee 

rience and skill of men of such proved as her | Chairman, the resolution was put i. his 

ajesty’s law officers, is no doubt a great advantage, but he Votes of ne oo given to 
contended that it would be sufficient to do this in exceptional | paper, and to Mr. presiding. 
or sopeel cases. Fo a iene l — what a 
other duties of her Mujesty’s law o oug! 
Selipred af hah ho eondd ost help calling the drudgery of - H.M.S8. VANGUARD. 3 
amining 4000 specifications every year. ‘Tl beno| Oy Monday morning last the new ted twin- 
diffieulty in amending the law so as to provide for the neces- | sorew steamer Vanguard was floated from in 
sary examination being conducted with proper efficiency by | which she had been built, at the works of Messrs. 
specially appointed examiners. There was yet another case Brothers, Birkenhead, and taken to the Roo, Bee 
in whic existing system was adminstered under diff- | ead, where she will be at once prepared for tea. Van- 
culties so trying that it confessedly often breake down, He guard is one of six vessels known as the “ In- 
alluded to the conditions under which actions or suite te- | incible” clase, and built to of Mr. E. J. Reed, 
lating to patents are frequently tried. The j whose | the chief constructor of the Navy. venseis are broad- 
duty it may happen to be to try the ense most likely finds | ,ide shi fully rigged os cows srestees One ser Oe bas 
it to be one put down in a long canse list, containing seores central armour belt system. The armour belt 
of eases to be got through, perhaps in as many hours, and of | oxtends frome few feet below the water line to » moderste 
course a judge takes a judge-like pride in getting through his | height above, ending at adeck of which the beams are covered 
cause list. He sees on his list a patent case, and he sees the er ge ing, and protects the most vital parts of the 
court filled with strange and complex models of machinery, | ship, ing the rudder-head and. a 
new to him, and often a magical vo amg Soden twelve in- ‘The armour plating is 8 in, at the water line 6 in. on the 
telligent jurymen, who are to verdict u broadside, reduced, as usual, at the extreme ends, hachol Wy 
issues which they very often never be made to Bin: and 10in. of and by 1; in 


stand. Is it to be wondered at that under such circumstances 








ad been made, through the inventor’s own description de- | a judge, however high might be his resolve to di his 
posited in the Patent Sffice, On an average about 2600 of | duties at any self-sacrifice, s view with disfavour a case, — of ~~ as to form an 
those descriptions given in the a specifications of as or class of cases, one of which alone usually takes up as much cotagunsd to protect reg Phe a 
many new patents granted were deposited in the Patent | of his limited time as he may calculate upon giving perhape the ends being enclosed by 

Office every year, and among them, beyond question, were | to twenty? Was it to be wondered at that “ bulkheads. These ean be fired in the line of a 
many of great value, and all were accessible to every one of | such circumstances should feel with the kno well as on the Poneniaide, and, as such a consider- 
the publie who desired to make use of them. ln no other that an important case cannot properly invest ? | able height above water, can in weather when thee 
way that he could conceive of, could the publie obtain the rere was it to be wondered at that a patentee w: often ports the main deck battery cannot be opened. In eombi- 
benefit of the long labours, research, ingenuity of in- | shrink from going through so precarious an ordeal as a trial | nation with the six the main deck battery, which have 
ventors. It must, as already stated, be admitted that in | to establish his rights, or that an alleged in will often | the ordinary broadside 

some cases the public, or a portion of the public, suffers from | submit to a ebarge he believes is unfounded rather than face | gros of training to 

evils caused by certain defects in our existing system, so it | it under such d culties. Patent cases are in their nature 88 | }.ing commanded 

cannot be denied that other causes prevent the inventor in | technical, and very often far more intricate than Admiralty tion for oficera and erew 

this country too often from enjoying « propes legal reengnition | cases, and yet they are tried under like conditions with ®| shing, fore and aft of the 

of his property, and so reaping adue for his exertions. | common action to recover a trade debt. He did not say it is | and well ventilated. 

This latter result, after much reflection on the subject, | necessary to establish a special tribunal for trrisg patent length over all, 800 

he attributed in a very large measure to @ radical defect | causes, ¢ ugh he believed cecls a iene well in relation | 280 ft.; breadth 

in the mode in which, under the present system, the | to Admiralty cases. He thought a simpler remedy may be | o¢ water abaft, 

bargain is made between the inventor and thé State on | found for existing difficulties, and be also thought that the) 93 % gin. The 


behalf of the public. That 
ing way: An inveutor applies 
a patent, and with his petition sends a written descrip- 
tion, called a visional poeleee which ought to 
deseribe generally the nature of his invention, but is not 
required to define the limits or boundaries of the invention 
claimed. Thereu thé application for the patent is re- 
ferred to one of the law officers of ‘the crown; and if he 
approve of it the patent is usually granted in due 
course. But granted for what? At the time of the 
it is not known what it is for, but actually it is 
a grant for whatever the grantee chooses to make it by his 
own description, called his complete ification, drawn in 
his own way, without any official examination, and deposited 
in the Patent Office at some iod after the grant is made. 
He had no hesitation in stating it igh ge founded 
upon long experience, that to this ical defect in the 
existing system the ter part of the existing abuses 
may be attributed. It is a defect that causes injury 
both to the publie and the patentee, for it must not 
be thought that the ores Ayes ny concession made 
ty 6 pennaes, Sat Se ing him to fix his own limits 
the invention oses to clai any advantage to 
him; on the anabrary, Ss S diadas oa 8 
i t itis made 
ithin a fixed 
which 
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grant recormmended were not remedies which were lative 
or based on any individual theories. Ho eee Maw 









judges who > serene a | justice - our 
courts are well able to gra wit iy < case 
that could be brought inte court. Bat, woh quaicn, 
patent cases would be more satisfactorily dealt with, if they 
were appointed to be tried at special sittings, and if the pre- 
siding judge were assisted skilled assessors (analogous to 
auavhe assist in the Admiralty Courts), who could supply 
that technical information that might be needed by the 
juice. Mr. Aston concluded by urging that the remedies 
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¢ them have been tried, and these to which I attach the 
pees im have been fully tried in the United States 
of America, and found to work well. I mean the exercise 
of discrimination in ~ of patents, 
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t official examination before it is 
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better than ours, and because it cured in a great 
measure the chief defects under which our system is still 








labouring. That our defective liws should have produced 
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The 
steam power 
a certain 
ee _ - 
ror np interest cost 
secondly the mn repairs — 
thirdly, the cost of attendance ; fourthly, 
lubricating materials and miscellaneous 
the cost ee oe ee ee 
Now in an engine for 
given work all these independen' 
ee eae ae See 
to make their sum total as s as possible, due re- 


being of course paid to the nature of the work to 
yess a a 


‘0 
The first item we have mentioned, namely, the interest 
on the first cost of the engine and accessories, may itself 
be subdivided with advantage into the amounts of in- 
terest on the respective costs of, firstly, the engine and 
boiler houses ; secondly, the foundations for the engine ; 
thirdly, the engine; and fourthly, the boilers. In some 
cases—as for instance the pumping stations connected 
with the Metropolitan main drainage, and other works 
of a national or Lg Seppe important character—it is 


; > Mechantos! Reginerring in is0'-: io | NOt only justifiable, but praiseworthy, to sacrifice acer- 

* Tike USES acsing in’ Pass". ts | “in amount of first cost for the sake of ae 

3 || Sheashing Iron, Ghipe 3 | good architectural effect in the buildings containing the 
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THE COST OF STEAM POWER. 


AttuoueH in the vast majority of cases where 
steam power is employed, it is an object to obtain it at 
the least possible cost, yet we but comparatively rarely 
find an instance in which more economical results could 
not have been obtained by the exercise of competent 
judgment in the choice of an engine and its accessories 
in the first place. This may appear to be a somewhat 
broad assertion; but it is, nevertheless, one amply 
justified by facts which are open to the consideration 
of all who choose to seek for them. In most of our 
more important water-works, at many of our mines in 
Cornish districts, and at a small number of our larger 
factories, where the whole of the arrangements have 
been left to a competent engineer, may be found steam 
power supplied at an economical rate; but these 
instances are exceptional, and form but a very small 
percentage of the whole number of cases in which such 
power is employed. 

The fact is that but very few users of steam power 
recognise the numerous items of which the cost of 
such power is made up; while a still smaller number 
give any consideration to the relations which these 
items bear to each other, or to the manner in which 
the economy of any given engine is effected by the 
circumstances under which itis worked. Very many 
people—and people who ought to know better too— 
imagine that an engine which is good for one situation 
is good for all, whereas a greater error than such an 
assumption can scarcely be imagined. It is true that 
there are certain classes of engine which may 
relied upon to give moderately good results in almost 
any situation; but where the dest results are desired 
—and the best results always shou/d be desired in 
planning a factory—there are a considerable number 
of details which must be taken into consideration in 
making a choice of an engine. To the principal of 
these considerations we now propose to direct attention, 
premising that our remarks are intended to apply to 





the choice of engines for what may be 
manent use, as, for instance, at a mill or fi x 
ease of engines intended for temporary em 

only, is an entirely different one, and we may ps 
have something to say about it on a future occasion. 


We shall also suppose, for the purpose of simplifying 


yment 


the matter as much as =, that it has toon dean 
e mill or factory for which 


mined that the work o 








class of engines and boilers they have to contain. 
Here, then, we come to the first point in our choice, 
namely, the form of engine to be adopted. In some 
few cases—as for instance where engines have to be 
placed in confined situations—the form is practically 
fixed by the space available, it being perhaps only 
possible to erect a vertical or a horizontal engine as 
the case may be. These, however, are exceptional 
instances, and in most cases—where large powers 
are required at all events—the engineer may have a 
free choice in the matter. Under these circumstances 
the best form, in the vast majority of cases where ma- 
chinery ww ey ery a the ee 
engine, and the worst the engine, Proper 
prs orrmabrer the horizontal engine is equéllly durable 
with the beam engine, while its first cost is much 
less, it ean be driven at a higher speed, and 
it imvolves a much smaller outlay for engine 
house and foundations than the latter. In many re- 
spects the horizontal engine is undoubtedly closely 
run by the best forms of vertical engines: but on the 
whole we consider that where machinery is to be 
driven, the balance of advantages is decidedly in 
favour of the former class, and particularly so in the 
case of large powers. 

The next point to be decided is, whether a condens- 
ing or a non-condensing engine is to be employed, 
and if the former, whether an ordinary injection or 
a surface condenser should be used. In settling 

uestions not only must the respective first costs of 
the two classes of engine be taken into considera- 
tion, but also the costs of — an -y fuel. pe 
cepting, perhaps, in the case of very s powers, an 

thee pare where the caheest steam from a 
non-condensing engine can be turned to good account 
for heating purposes, it may safely be asserted that 
in all instances where a sufficient supply of condens: 
water is available at a moderate cost, the 


fully warrant the additional outlay involved in its pur- 
chase. By employing steam of a very high pressure, 
a well-constructed non-condensing engine can, no 
doubt, be made to approximate y to the economy 
of a condensing engine supplied with steam at the 
pressures usually adopted in mills; but in this case 
the extra cost of. the stronger boilers required will go 
far to balance the additional cost of the . 

i It may, however, happen that. there is- a 
scarcity of water for condensing p , and that if 


urposes 
a iprecowape gr scene employed, either an extra suppl 
pal I five to be paid: for or cooling ponds 
must all be taken into consideration in making the 
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these | majority of cases enormously outweighi 
on their 
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extra | i 
be | economy of a well-constructed condensing engine will 
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instance, that a mill proprietor estimates hi 
as worth to him 10 per cent. per annum, then 
provement which would effect the abov 
saving must not cost more than 7/. 10s. per indicated 
horse power, and so on. If, instead of being run the 


wer the 
iss. saved would pay a heir interest. posing, vo 
im- 


usual number of hours per week, the engine is run ni 

and day, then the outlay which it would be justifiable 
to make to effect a certain saving be 
doubled, for the annual total saving would also be 


rare pene ype 2 if an engine is run 
ess than the usual time per week, a given saving per 
hour would justify a corresponding less outlay. 

It is for reasons such as we first pointed out that it 
is impossible, without considerable investi to say 
what is really the most economical engine to in 
any parti case ; and as comparatively few users of 
steam power care to make this investigation, a vast 
amount of wasteful expenditure results. Although, 
however, no absolute rule can be given, we may state 
that the number of instances in which an engine whieh 
is wasteful of fuel can be used profitably is exceed- 
ingly small. As a rule, in fact, it may 
assumed that an engine employed for 
factory cannot be of too high a class, the saving effected 
by the economical working of such engi the 


Sass's claws thas of toe sunt ieee 
ve a o im 

of fuel in mills, and factoricn thes we pathdpe'camast 
better conclude this notice 
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and there woald thus be an annual saving of 1430/. 
available for interest on the extra first cost of the better 
engines. But as we have already stated the cost of 
foundations, engine house, and accessories, would be 
the same for the high class as the lower class engine, 
white the former would require less boiler power, there 
pay less water to evaporate, $0 that the difference in 
the first outlay would really be rather less than the 
mere difference of cost of the two engines themselves. 
For this difference of cost in the case of engines of 300 
indicated horse power, 1430/. would certainly be an 
ample allowance, and the difference would therefore, in 
the case we have supposed, he paid off in a single year 
by the saving of fuel effected by the hetter engines. 

Supposing, now, that after the first year the anna 
saving of 1430/, is invested every year at 5 per 
cent. com 
richer at the end of ten years by 15,767/., at the end 
of twenty years by 45,672/, and at the end of thirty 
years by §$2,120/. than he would have been if he had 
gene on using the engines requiring 35 lb. of steam 

t indicated horse power per hour. In other words, 
fe would simply, by sinking 14302. for one year, have 
accumulated, during the succeeding thirty years, 
nearly winely thousand pounds, and not only this, 
bat he would, during that time, have had his mill 
driven by engines which would be more aay 
kept in repair, and be less liable to give him trouble 
by break-downs, than those of an inferior class. 
We have, in the above comparison, supposed the less 
economical engines to use 35 Ib. of steam per indicated 
horse power per hour, but this is a very moderate 
allowance for ordinary mill engines, and the majority 
of such engines use from 45 Ib. to 50 lb. of steam per 
indicated horse power per hour. In such instances 
the saving we have shown to be effected in the eco- 
nomical engine would be doubled, while in the case of 
such engines as that at the Ryesholm pit, Ayrshire, 
on which Professor Rankine made the experiments 
described on page 390 of our last volume—an engine 
which, even after being fitted with a Morton’s ejector 
condenser, used 52.2 lb. of steam per indicated horse 
power per hour—the saving would amount to three 
times as much as we have assumed in the foregoing 
calculations, or 4290/. per annum. Invested at 5 per 
cent. compound interest, as before, this annual saving 
would amount in ten years to 47,301/,, in twenty 
years to 131,016/., and in thirty years to no less than 
267,360/.! Let users of wasteful engines bear these 
facts in mind. 


ND THE 
TELEGRAPHS. 

We are glad to learn that a standing committee is 
about to be appointed by the Council of the Society 
of Arts to wateh over the interests of telegraphy, as 
well as to promote the progress of the science and the 
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efficiency of the systems generally. Now that the 
telegraphs of Great Britain have fallen into the hands 
of the Government, we may expect two things to 
happen: the first is that the whole will be worked 
much more uniformly than heretofore, and that the 
tariffs will be lowered ; the second is that the systems 
now in use will remain in use long after they have 
become antiquated. When a Government depariment 
gets into a jog trot groove it requires a huge exertion 
of force, both mental and influential, to move it intoa 
better. The Council of the Society of Arts, we suppose, 
recognise the probability of some such misfortune 
happening to the English telegraph systems, and are 
therefore taking steps to get a body of able scientific 
men together, who, meeting from time to time as 
oecasion requires, and discussing the practical appli 
cation of the more recent advances of the scientific 
part of the subject, cannot fail to be of good service to 
the cause. There are, however, two points upon 
which we doubt. On the one hand we doubt whether 


the Post Office mind is sufficiently well balanced, at | 
the present moment, to appreciate the fall value of the | 


aid thus intended to second their exertions, and to 
regard an obvious kindness in amy other light than 
that of an interference. On the other hand, we doubt 
whether the committee so constituted will be capable 
of dealing with a host of questions which will arise, 
and which will be entirely out of their line. 
As an instance of what we mean, here is the last 
source of discontent, and a very serious one it is. We 
understand, on good authority, that the Post Office 
authorities have determined to employ the antiquated 
system of needle telegraphs on their new extension— 
a system which has been superseded long since by 
others infinitely preferable in every way. Now this 
question is one which would come clearly under the 
valuable consideration of the proposed 


nd interest, then the mill-owner will be 


who would, no doubt, justly advise the Post Office 
authorities against any ret so obviously ab- 
surd, and bring their influence to bear upon promoting 
some measure of progress, instead, at least, of retain- 
ing the best of the present systems. : 

t there is question which may arise con- 
jointly with this, and with which such a committee 
could not deal. It is the question why the English 
Post Office should go abroad to obtain instruments 
which are of English origin, when we have so many 
English manufacturers of them? We do not believe 
for a moment that the Post Office officials who have 
these affairs in hand are capable of any questionable 
| and private understanding with foreign manufacturers ; 





sent in good faith and with the best possible inten- 
tions. But are not the best possible intentions mis- 
| taken when, emanating froma branch of the public ser- 
| vice, they purchase abroad for the public use what they 
| can as cheaply purchase at home ? Should any branch of 
ithe publie service be allowed to feed the workmen of 
| France, for instance, when so manyare starving at home? 
We think not; and, farther, we think that the sooner 
such a system, if it really exist, is stopped, the better. 
We have, however, not mentioned this in order to 
complain against the new system of business which has 
| had scarcely time enough allowed it to make it respon- 
| sible for any slight errors of judgment which time may 
| itself correct without our aid; but we have done so in 
| order to show that questions might arise—and those 
very important ones—which the committee of the 
scientifie Society of Arts would be totally incapable of 
dealing with, and for which a committee of commercial 
men would be the best adapted. 

Let us hope that this system, in the hands of the 
nation, may work well. And no better earnest of the 
willingness of the Post Office authorities can be sug- 
gested then their hearty co-operation with the pro- 
posed committee. The Post Office has, at the present 
moment, no telegraph advisers, whose position in the 
seientifie or engineering world entitles the public to 
place a blind confidence in the successful issue of the 
experiment. We hail, therefore, the appointment of 
this committee as a boon to the public, and as a real 
service to the Post Office. At the same time we think 
that the Board of the Chamber of Commerce should 
also proceed to nominate a committee to watch over 
the interests of telegraphy from a commercial point of 
view. 


THE INSTITUTION, 1869. 

Tae past Session of the Institution of Civil En- 
gineers is marked by at least three events to make it 
memorable#*Napoleon III. was elected honorary 
member ; meetings were held in the new building for 
the first time ; and the members of Council have been 
called upon to vindicate the honour of the profession 
which they represent. These things would have made 
a much duller session a remarkable one. 





| we find that nineteen premiums were awarded for papers 


| students ; of the rest, five Telford medals ; twelve Tel- | 


| ford premiums in books; and one Manby premium were 
jawarded. Six of the papers have taken both medal 
| and book premiums. But one Watt medal was given, 

this being received by Mr. Z. Colburn for his paper 
{on “ American Locomotives and Rolling Stock.” The 
| papers contributed by the students were few in num- 


| promise than the last. This is to be regretted, because 
the advantages gained by preparing such contributions 


| cannot be overrated. Closeness of observation, care- | 
| fulness of reasoning, accuracy of description, and | 
| exercise in diseussion—all these things do much in | 
| helping the student forward, both in preparing him to | 
take a part in the higher business of the Institution, | 


and in instructing him in his profession. 


proved to be adapted for that special 
jample accommodation and the vastly 
| facilities afforded to visitors made a powerful contrast 
to the previous meetings of this class, in the old build- 


a necessary to impart pleasure instead of in- 
flicting weariness upon the guests. And it must not 


In looking through the annual report of the Council, | 


|read. Of these, six werethe Miller prizes given to the | 


ber; and, despite the inducement offered to this class, | 
| the approaching session does not give much greater | 


All who were present at the brilliant conversazione | 
of last May will remember how severely the capacity | 
of the new building was tested, and how admirably it | 
urpose ; the | 
increased | 


ing, lacking as it did not only space, but all the other re- | 


Pp oreeenssng 
the uring past year, one 
| alone need be referred to; the admirable portrait of 
| Mr. John Fowler, which attracted such atten- 
tion at the exhibition of the Royal Academy last 
_ summer. : 

During the past year the elections of one honorary 


| 


al | we believe that whatever orders are sent abroad are | member, thirty members, and eighty-two associates, 


a total of 113, have taken place. is shows a falling 
| off of thirty-seven in the number of elections that took 
| place in session 1867-68, when 150 of all classes were 
| added to the books of the Institution. This falling 
off, too, has been increased by more deaths, resigna- 
tions, and erasures. In 1867-68, thirty-four were 
lost from these three causes; this year, seventy-one. 
Twenty-five have died, fifteen have resigned, and 
thirty-one have been struck out of the books: this 
excessive number, however (only one associate was so 
cut off in the previous session), is probably owing to 
au accumulation of non-effectives, whose long de- 
ficiency im the matter of subseription, without “ ex- 
tenuating circumstances,” had exhausted at last the 
patience of the secretary. 

From all these causes the actual increase of mem- 
bers to the Institution last session was forty-two, or 
2.7 per cent. on the total of 1591 standing on the 
books at the end of last November. 

Twenty-nine students have been admitted during 
the past session, and the number of this class stands 
fifteen higher than it did during the previous year. 

The death-rate amongst the members and associates 
reached, in 1868-69, the unusually high proportion of 16 
in the thousand, and amongst them, it will be remem- 
bered, were two of the oldest members—Mr. George 
Lowe (elected in 1823) and Mr. James Simpson (elected 
in 1825). 

The total receipts of the Institution during the past 
year have amounted to 7032/., or 141/. less than those 
in 1868; and the ordinary expenditure in the same 
period amounted to 3785/. This sum is, of course, 
exclusive of the cost of the new building, on account 
of which 84987. 5s. 6d. had been paid up to the 
30th of November last. Altogether, upwards of 
18,0007. have been paid on account of this work, and 
the balance of 12,497/. has been drawn from the 
general funds of the Institution, to be gradually re- 
paid by the Building Fund Fees. 

The fact that the total arrears of subscriptions for 
the last three years amounts only to 2187/. 8s., less than 
4 percent. of the whole of the subscriptions, speaks 
alike well of the admirable method in which the Acting 
Secretary conducts the business of the Institution, and 
of the importance which the members themselves, as a 
rule, attach to the necessity of prompt and regular 
payments. In fact, at the present time there are no 
arrears of more than three years’ standing (exclusive, 
| of course, of those which have been struck off the 
| books), and the deficiency is but one-half the average 
| of that during the last ten years, since which time the 
| receipts have increased 120 per cent. 
| We have dwelt so much already upon the action taken 
| by the Council of the Institution with regard to the 
| Simla notification, that further comment here would be- 
come simple repetition. As yet they have not been called 
upon to do more, but when the time does come, the 
same firmness and decision which was displayed in the 
matter under the presidency of Mr. Charles Hutton 
Gregory, will be no less decided beneath the guidance 
of Mr. Vignoles. 





MECHANICAL ENGINEERING IN 1869. 
| Is these days of railways and iron structures it 

would be a difficult, if not indeed a hopeless task, to 
attempt to lay down precisely the line of demarcation 
separating “civil” from “ mechanical” engineering. 
“Once upon a time,” as the old fairy books say, each 
of these branches of our profession had its own 
| tolerably defined and well-known limits; but that 
time has passed away and although broad distinctions 

still exist, there has arisen—as iron has become more 
and generally used in engineering works—a broad 
| neutral egg common to civil and mechanical engi- 
|neersalike. It is not, however, of matters occupying 


committee, | 


be forgotten that the members of the Institution are | this debatable tract that we intend to speak in the 
greatly indebted to their then President, Mr. Charles | present notice; but rather of those which come 
Hutton Gregory, for the indefatigability with which he | strictly within the province of the mechanical engi- 
devoted himself to superintending the improvements of neer, such for instance as tools and labour-saving con- 
the old building during its progress. trivances of various kinds and we, moreover, propose 











Jan. 7, 1870.] 


to confine our attention to subjects not incladed under 
the classes of agricultural ‘or railway ing or 
steam engise construction, preferring as we do to 
treat of these matters independently. Even, however, 
after these deductions have been made we find that 
mechanical engineering embraces an ex + wide 
range of subjects to which it is a ithin the 
limited space at our disposal, to do the op son they 
desérve. On all sides, and in almost all branches of 
manufactures, we find that pregunta have 
made some progress, during the past year ; thi 

of course consisting in many instances, aad af Be 
provements in minor details, while in other cases new 
fields have been opened for mechanical labour 





Commencing underground we find that coal-getting 
machinery has not only in a t measure outlived 


the prejudices against it; but is beginning to take up 
an important position amongst mechanical contrivances. 
Whether “pick” machines, or machines in which the 
cutting of the mineral is effected by a direct planing 
action give the most economical results, is, however, 
yet to a certain extent an open question ; but we 
anticipate that it will ultimately—in most situations 
at all events—be decided in favour of the latter class, 
Besides the coal-cutting machines proper, of which 
several new examples—Davies’s and Hurd’s, amongst 
others—have been brought out during the past year, 
much attention is now being paid to the use of wedges 
or hydraulic machinery, asa substitute for gunpowder, 
for “‘ breaking-down” the coal. Mr. J. Grafton Jones, 
Mr. C. J. Chubb, Mr. D. Davies, Mr. Craig, Mr. 8. 
P. Bidder, jun., Mr. Cochrane, and Mr. Farum 
have all brought forward contrivances for this class of 
work, and with some of them very excellent results 
have been obtained. Mr. Jones’s apparatus consists 
of a number of plungers set side by side in a steel 
bar, the plungers being forced outwards, against the 
sides of the hole in which the contrivance is placed, by 
hydraulic pressure. Mr. Davies also employs a set 
of plungers arranged like Mr. Jones’s, but he makes 
the bar flexible by dividing it into lengths jointed to- 
gether; while in Mr. Chubb’s arrangement a set of 
hydraulic plungers are caused to force apart the bar 
in which they are set and another bar forming a cover. 
In Messrs. Craig and Bidder’s, Mr. Cochrane’s and 
Mr. Farum’s arrangements, on the other hand, wedges 
are employedtogivethe spreading action, Messrs. Craig 
and Bidder employing hydraulic pressure, Mr. Cochrane 
screw power, and Mr. Farum the force of percussion, 
to bring these wedges into action. One great ob- 
jection at first raised to the use of contrivances of the 
kind, of which we are now speaking, was the diffi- 
culty which existed in boring ata moderate cost holes 
suitable to receive them; Mr. J. G. Jones and Mr. 
Chubb, however, have each brought forward during 
the past year arrangements of boring apparatus, cal- 
culated to get over this difficulty. There can be no 
doubt that coa!l-getting machines of the class above 
mentioned may be substituted for powder with great 
advantage, as regards safety of working, in a vast 
number of cases; but we certainly do not anticipate 
that they will entirely do away with the use of ex- 
plosives in mines, nor are we quite certain that such 
machines can as yet successfully compete with powder, 
as far as mere economy of working is concerned. 
Economy, however, should decidedly be deemed a 
secondary matter compared with safety in mine work- 
ing as in other matters. 

Closely allied to coal-cutting machines are those 
employed for rock boring, and in the use of these 
some advance has been made during the past year. 
Mr. Fothergill Cooke, has, we understand, been making 
good progress at his slate quarries in North Wales 
with the boring machine contrived by Mr. Hunter and 
himself, this machine cutting a tunnel through the 
slate 6 ft. in diameter. Captain Beaumont’s diamond 
rock-drilling machine, made by Messrs. Appleby, has 
also been doing good work in Wales, and Mr. Doering 
has brought out several important improvements in his 
rock-boring apparatus. Notwithstanding all this, 
however, and notwithstanding, also, the efficient aid 
which machinery of this kind has rendered at the 
Mont Cenis tunnel, and a few other important works, 
rock-boring machines are still far from meeting with 
the attention which is fairly due to them—a state of 
affairs in which we hope to have to chronicle a change 
next year. 

The employment of machinery for stone dressing is, 
we are glad to see, making some—although rather slow 
—progress ; and Mr. Joseph E. Holme’s ingenious and 
simple stone cutting machine described by us in 1868 
has during the past year been brought fairly into 
practical operation in a number of instances. Other 
machines and tools for saving the vast amount of hand 
labour expended—we almost said wasted—in working 








bidding fair to supplant lc $ 

their fly wheels and gearing, while Mr. 8 Gon- 
tinuous rolling mills are algo'making 
In the construction of steath hammers 
only new feature which, so far as We are aware, 
been brought forward during the past is 
—introduced by Mr. F. W. Webb, of the Bolton T 
and Steel Works—of cast steel a8 @ material for 
standards and cylinders. 
plans in August last. 

In the matter of engineers’ tools the tendency is 
still to make heavier and more powerful machines. 
To acertain extent this tendency has been — 
about by the more and more extensive use of steel as 
a oes er but besides. this, es fact is 
now becoming generally recognised that and 
powerful tools are a source of undoubted coasting. 
A tool that will clear off in a single cut a quantity of 
metal that could only be removed by two or three suc- 
cessive cuts in a lighter machine, not only effects an 
important saving in time and attendance, but it 
enables a larger amount of work to be got through in 
a given area of shop room, and renders, to a great 
extent unnecessary precise and consequently expen- 
sive forgings. There are, indeed, a vast number of 
cases in which it is cheaper, where suitable machinery 
is available, to bring a rough forging to ina 
lathe or planing machine than it is to forge it more 
nearly to form under the hammer, leaving the ma- 
chine tools but light work; and a know: of this 
fact is now being turned to account in many of 
our most important engineering factories. 

With the increased Per 10. cr of heavy tools, the 
plan of driving each ine by a separate engine is 
gradually becoming more extensively adopted, and this 
is particularly the case with punching and shearing 
machines, and tools of a like character, is also 
a prospect of hydraulic power being turned to account 
in this way, erp: = long since we illustrated ™ 
arrangement of hydraulic planing machine designed 
Mr. Robert Wilson, and an earlier design for a similer 
machine, by Mr. James Fletcher. 

Another feature connected with tool-making, which 
has received considerable development during the past 
year, is the construction of machines adapted to special 
classes of —_ It is meee — =e to 
go through any engineering factory of repute without 
wate mn uae or less number of machines which 
have rm Fe ga constructed Cieally class of work 
in which their owners are principally engaged ; ma- 
chines, perhaps, which Load age, comparatively little 
service in another establishment, bat which, in their 
proper places, effect an immense saving of labour. 
rhis is decidedly as it should be, and we expect during 
the next few years to find that these special tools will 
come more and more largely into use, and that they 


will, to a great extent, supplant machine tools of the |‘ 


ordinary standard forms. Another matter in which some 
progress has been made during the past twelve 
months, and in which we anticipate a more rapid 
advance in the future, is the adoption for many classes 


of work of the copying principle. In our gun 
factories this principle has for some years, eat been 
turned to most successful account, and by its aid not 


only has great economy of production, but increased 
accuracy of workmanship been secured; yet notwith- 
standing this the application of the prineiple to the 
finishing of work of a heavier kind has made slow 
progress in this country. Of course the pringiple 
can only be econgmitally adopted where large numbers 
of articles have to be tu out to one pattern, but 
even with this restriction there are vast fields for its 
employment. With the more extensive adoption of 
the copying principle must come the increased em- 
ployment of the milling tools or revolving ¢ntters so 
extensively used in America, and yet so comparatively 
little used here; while the increased employment of 
milling tools again will lead to the manufacture of new 
machines for making them, 

In wood-working machinery there have been but few 





We described Mr. Webb’s | i 










Messrs. Shaw and 
both inventions calculated to do 
gee nei 
simple mine ventilati ; and, ig on to 
other labour-savin yen me Goff’s wrist - pin 
lathe, Batho’s nut-shaping machine, Crowe’s universal 
tables for drilling machmes, Burdett’s brickcutting 
oer — 2-3 henge pte Spy Halli- 
ay’s an ish’s arrangement oiling colliery 
im a axles, Michaud and Jay’s automatic weighing 
cranes, and numerous other appli of a similar 
class which we cannot even mention. Then, also, 
there is Aston and Storey’s continuous indicator, one 
of the most ingenious inventions of the year, and one, 
moreover, which, if properly appreciated, will be of 
great benefit to all users of steam x 
We must now, however, bring this notice to an end, 
and in acing Os 0 oe that we have by 
i eapten aithag. tee Se beret box. 
ing past e have, how- 
omn, We trust, eaid euficiaat, whee taken in i 





on certain special branches of what we may term 
manufacturi ineering, to prove that our m¢ 
chanical engineers have not been idle the 
twelve months, and that if trade has not ina 
very ing condition, there has not been any lest 
ground on that account. 

H.M.S, RUPERT. 

Tae new ironclad designed by Mr. E. J. Reet, and 
the construction of is now x being pushed on at 
Chatham, will be a formidable toour navy The 
ska sor “aa tiie she is of 

asa ram, 
size to ensure handiness. Her are as 
* Length 250 fe 
Breadth (extreme) «. =.» ¢ 
Mean Draught ove 
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HOUSE UNDER-PINNING ON THE BOULEVART ORNANO, PARIS. 
M. DIEUDONNE, ARCHITECT. 
(For Description, see the opposite Page.) 


12 





TERUG 
CTT 


nt wi It ia ut 


ot 


Hit! 


a 
. 

. } SP ji 
. 


Seecas* _ —_ 
oe s EER iii: 


Wi i 


* qiitin 

















4 


Z Jan. 7, 1870.] 











































and egress were concerned. i of 
timber, too good to be pulled down, yet occupying ground 
too valuable to pane of their remaining longer . the 
same site, have been lifted, placed upon rollers, shifted 
to less costly neighbourhoods. 
In Paris, also, works of 2 somewhat kindred character 


tions still going on within that metropolis. One of the prin- 
cipal of such pee hee + wre we illustrate this week, with 
drawings borrowed from our able contem , Les Annales 
Industrielles. The extension of the levart Magenta, 
under the name of the Boulevart Ornano, in the i 
Montmatre, and penetrating the old Rue Dévisse, has involved 
considerable excavation to bring the street to a uniform 
ient; thus the new levelsin many cases lay below 
the footings of such of the existing houses as were not of 
necessity pulled down by the alterations. For the most part 
these dwellings were of a poor and mean character, neither 
worth preserving, nor, indeed, at all in accordance with the 
new boulevard, upon which they fronted. There were, how- 
ever, some exceptions, and with these the alternative re- 
mained of razing and rebuilding them, or under-pinning 
and constructing an additional storey beneath them, or 
rather of converting the old b t into a suitabl und 
floor frontage, and rebuilding the basement beneath new 
street level. The latter course naturally recommended itself 
as the cheapest, quickest, and simplest that could be adopted, 
and has been successfully carried out; not that the work 
resented any great or serious difficulties, but it is interest- 
ing, if only for the sake of comparing the way in which 
it was effected with the method which we have already 
ursued with regard to similar works at home. In the 
wings, Fig. 1 shows the original condition of the house 
before the level of the boulevard was lowered, and also the 
facade after the completion of the work, with a balcony 
added to the sixth storey. Fig. 2 is a section nary odeny 
building, showing the relative positions of the present boule- 
vard and the old Rue Dévisse, the original foundations of the 
house, and the new ones that have just been added; Fig. 3 
is a perspective view, showing the method of strutting 
adopted so as to permit of the excavation and reconstruc- 
tion being carried on. The strutting was, of course, the 
most serious and difficult part of the undertaking, and was 
so well arranged and put in place that there was the slightest 
movement of the building perceptible; Fig. 4 represents a 
plan of the building and the arrangements of timbers which 
upheld the structure; and Figs. 6 and 6 represent one of 
the most important details in connexion with the work—the 
method employed of supporting the piers whilst they were 
being underbuilt. The strutting, C, with its system of timbers, 
which support the wall plates and ends of the floor joists, 


















Joseph Whitwell Pease, Edward Pease, Arthur P Gu 
Pease, and Charles Pease. eee ee 


























Barperse THe Hooguty.—The Calcutta t 
of the Times writes as follows:—“ At last, after nearly a 
quarter of a century of discussion, Caleutta is to have a 














carry also the front wall of the building, but do not su bridge across the Hooghly. Thanks to the deficit, it is not 
sufficiently the piers themselves. This was effected as shown | to be the ificent permanant structure desi by Mr. 
in the sketch. Trestles, D D, are placed on each side of the | Rendell, but Mr. Leslie’s floating or pontoon bridge. It is 
pier, as shown, and support the ends of two light bars, L L, | to cost 100,0001, and will, I trust, be succeeded soon by Mr. 
which beneath the pier and rest on a recess, M, cut in | Rendell's, for which it will supply very valuable data. The 
the underside of the pier. By this means the stonework was | bridge is to leave the Calcutta some 500 ft. above the 
kept perfectly steady whilst the new length was built up/| railway ghaut, and will join the Howrah side about the 











from below, and, the joint being made good, the bars, L L, — new ghaut, whence the road will proceed by 
















a 
were withdrawn, and the space packed with small stones. ine into the railway terminus, and send off a branch for the | in blast has now been increased to 130, reo are 
The building altered in this manner has now a facade of | local wants of Howrah. Thus the proposed site of the ry brs for blowing in others. The is great, and 
six stories, 66 ft. 6 in. in height, instead of 67 ft. 6 in., as it anent bridge will not be interfered with The iron | the shi are lenge. 
was previous to its having been under-pinned. Poate or pontoons will be in pairs, to admit of easy repair, ipbuilding in Fifeshire-—Much animation prevails in 
We illustrate this work, not because it possesses any great | and will ay hed by i girders of 160 ft. in length. | the shi see Fogger ra in Fife, and in the neighbour- 
engineering interest, but because it is the first of its class | The bridge will differ from most of those already laid, in the | hood of Kirkcaldy, at Abden, the clank clang of busy 
that has been undertaken in Paris, and that the method of | great height of ite roadway above the pontoons, to allow the i . 
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oe it out may be compared with the more extensive 
works of the same nature with which the residents of Chicago 
have been made acquainted, and with which, on a larger and 
—_ important scale, engineers in London have become so 
‘amiliar. 
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roadway will be a planked , 40 ft. wide, with 
paths of 5 ft. on either side. The bridge will contract 
water-way of the Hooghly to one-third of its present breadth, 
and will render the navigation close to it dangerous in the 












Rattwars or THz Corory or Vicrorta.—A return of the 
revenue and expenditure of the Victorian Railways for the half 
year ending the 30th of June has been laid before Parlia- 
ment by the Commissioner of Railways. The total train 
mi is set down at 549,969 miles. The expenditure was 
116,7681. 6s. 1d. including, as items, 22,0167. for main- 
t t way and works, 30,7711 for locomo- 
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of per . 
tive charges, 47,1461. for traffic charges, and 67251. for |! 








charges. The revenue during the same half year is| is not to supersede an idge.” I have 
stated at 279,171. 17s. 11d. ; of this, 114,060. was made up| teason to hope that the slight toll to pay for mainte- 
of the following items :—Passengers (497,335), 100,049/.;| mance and interest will be levied indirectly — the 
parcels, 5592/.; horses, carriages, and dogs, 22361. ; mails, | railway and Howrah municipality, so that the will 
30911.; rents, 24411. ; and gold esrort, 6601. The ining | not be impeded by bars and a new source of and 
165,0571. was made up of other items, such is goods fraud be created. But, as the bridge is part of the 
(202,800 tons), 155,3071.; live stock (17,300), 97401. A road which connects Calcutta with Peshawur, the 
balance of 162,358/. lis. 10d. was left in favour of the vernment of ioe should not levy tolis in any form.” 


revenue. 
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such a business. 
of 10,0001., Mr. Baker succeeded in 
pregame ine which completely solved the problem 
of lap-welding. His patent, now universally in use, expired 
in 1857. The works of the present dum, Meows. 3. ond T. 
Baker, cover about two acres of ground, and are at present 
7 ee cecupied with orders for India, America, Australia, 
the Continent of Europe. The in hand are so 
extensive that double shifts are about to Be commenced. At 
the Clyde Tube Works a similar state of things prevails. 
The works are going night and day. One of the orders in 
hand is for sume tubes, for » Continental company, 
for the conveyance of pneumatic despatch . Messrs. 
Stewart, the bom pape: of the Clyde Tube Works, have 
aiready comp a contract for upwards of seven miles of 
this kind of tubing. Extensive itions are being made to 
the premises. Lines of rails are carried through the works, 
and a quay is to be formed upon the canal for the purpose of 
facilitating the loading and w of the barges. 

The Tay Bridge Scheme.—The ore of the North 
British Railway Company have just issued several docu- 
ments relating to this - One of them is a reply to 
certain objections which have been raised against the scheme. 
It includes an elaborate account of the advantages likely to 
eccrue to the shareholders when the bridge is constructed and 
in operation. It is accompanied by a letter from Mr. Thomas 
E. Harrison, C.E., giving his opinion of the details of Mr. 
Boueh's design for bridge. Mr, Harrison states that he 
had asked Mr. John Heppel, “well known for his mathe- 
inatieal knowledge and acquaintance with similar works,” 
to make an independent examination into the engineering 
points involved in the proposed structure. That gentleman 
says: “I have no hesitation in stating my complete conv ic- 
tion of the sufficiency of the design in every particular, 
whether in regard to the foundations, the piers, or the super- 
structure.” 


NOTES FROM SOUTH WALES. 
Carpurr, Wednesday. 

Resignation of a Deputy Surveyor—At the monthly 
meeting of the Cardiff Local Board of Health, held on 
Friday, Mr. Alfred Elliot, deputy surveyor, tendered his 
resignation, which was accepted, and an order was made that 
a successor be advertised for. The Board expressed itself as 

erally well pleased with the way in which Mr. Elliott had 

one his duty. 

Commencement of the Carmarthen Waterworks.—The Car- 
marthea © ion are about to commence the new water- 
works forthwith, and it is said that the work will be pushed 
forward with considerable vigour. ‘Ihe subject is one which 
has engrossed a t deal of public attention for some time 
past, but now there is some probability of something like 

being again restored within the limits of this primitive 
Welsh town. 
y o Water by Meter at Lianelly-—The Llanelly 
of Health, at their meeting on Friday last, were re- 
com: by a committee lately appointed to consider the 
subject, to obtain meters and set up the same at the works 
of those who were large consumers of water. The recom- 
mendations was adopted, and several meters are to be ordered 
and set up at an early date. 

Proposed Lighting Scheme at Blaenavon.—It has often 
been saud that Blaenavon was a hundred years behind many 
of the other iron-producing towns in the Principality; but, 
however true this may have been in the earlier stages of its 
history, it certainly does not so well apply to the present 
time, as the town, like others, has been gradually emerging 
from the obscurity ef the dark ages to the light of modern 
times. Among other improvements proposed to be carried 
out at an early date is the lighting of the public streets, &c., 
with gas, and there is no doubt but that the promoters of 
the scheme will be successful in their efforts. The ratepayers 
have been canvassed in order to ascertain their views upon 
the subject, and the result will be made known in a few 
days at a mee to be held for that purpose. 

Extension of the London and North-Western Railway.— 
The London apd North-Western Railway Company contem- 

late an extension of their jine from Nantybweh to Merthyr. 

he work, if carried out, will complete the communications 
of that system with the iron and cval districts of Glamorgan- 
shure Monmouthshire. 

Renewal of Operations at the Alexandra Docks.—Opera- 
tions at the Alexandra docks, yaa which have been 
temporarily suspended, owing it is said to the unary 
diffultion of + pert » nach Griffiths and Thomas 
are to be resumed without delay. The liabilities it is said 
amount to about 29,000/., but it is somewhat satisfactory to 
find that in the course of time all the creditors will receive 
20s. in the : the contract being about to be completed 
under the of inspectors. The works were commenced 
about eighteen peynde Mr. Abernethy, the eminent 


coupiesel wit ho ot-guie, a Goad in Ban Seine, bas o 
is concerned, unequalled kingdom. 
Over fourteen hundred feet of the : 


period of last year. Some of the works in the district are 
entirely , but strong hopes are entertained that 
operations at one, if i 


time, are to be paid 6d. per ton extra. 

The Iron Trade.—During the past eight or ten days, the 
iron tradé of this district been quieter than for some 
months past, but this, no doubt, is owing more to the holi- 
days which have been kept, tham to any retrograde move- 
ment having set in. Operations, however, have been in 
resumed with something like ity, and at two or three 
of the leading establishments, Russian contracts for rails are 
being rapidly completed; whilst at otbers, rails are being 
rolled principally for South America. Makers generally are 
of opinion that as soon as ang contracts are completed, 
sufficient orders will have been secured to keep the mills 
runniog with something like regularity, there being every 
probability of a large increase speedily taking place in the 
demand on Russian, American, and Centincsiel account. 
At the preliminary meeting of masters, held on Thursday, it 
was resolved to adhere to previous quotations, and as prices 
have now been fixed for the next three months, it is confi- 
dently expected that home buyers will enter into transactions 
with more freedom than they have done for several months 
past. Pig iron of the best brands commands an average 
sale, but bars are in less request than they were a day or two 
before Christmas Day. 

The Tin-plate Trade.—It cannot be said that any im- 
provement has taken place in the demand for tin-plates, and 
the trade is now as dull as it has been for several weeks 


t. 
iin and House Coal Trades.—There is a good demand 
for steam coal, and there is a fair prospect of a still further 
improvement being experienced. ree quantities of house 
coals are being sent coastwise, and the colliers are much 
better employed in several parts of the district. 


THE LOWE-VANSITTART PROPELLER. 
To raz Eprror oy ENGINEERING. 

Sir,—While travelling in the north my attention bas just 
been directed to a letter bearing the above title, published in 
the last number of Excrverkine, which is by the 
mechanical world, and therefore I cannot allow the said 
letter to pass in silence. Permit me, very briefly, to state 
that I did not write the letter or notice of trial, which ap- 
peared in your journal of 20th December, and which has ex- 
cited the ire of your correspondent. At the same time I feel 
bound to declare that the notice in question (with the excep- 
tion of a trifling error in date—1866 should have been 1565), 
so far as it goes, is a plain and true statement of facts. 

I do not think the subject of much importance nor interest 
to your professional readers, but with another correspondent 
I should have deemed it incumbent upon me to further notice 
the unwarrantable liberty taken with my name, Should 
however, the matter be viewed in another light by my ad- 
visers, 1 shall have no objection, immediately on my return 
to town, to place certain documents and correspondence in 
your hands tor publication, which will give the true history 
of the Lowe Propeller Patent of 1862, and the Vansittart 
Patent of 1868, and my connexion with, and dealings in them, 
from first to last. Meanwhile, 

I remain, yours truly, 
Glasgow, January 5, 1870. A. CHAPLIN. 
We can admit no further correspondence upon this sub- 
ject ; the discussion turns purely upon personal] difference of 
opinion, in which neither the public nor ourselves feel any 
interest.—Ep. E. 


LIQUID PUEL. 
To rue Epiror of ENGINkERING. 

Srr,—In a recent number of the Mining Journal a corre- 
spondent, “ R. E. J.,” makes some inquiries about liquid 
fuel, and, from the tone of his letter, we are led to believe 
that some misapprehension exists, which we shall be glad if 
you will permit us to correct. With regard to the relative 
merits of the ‘* Wise, Field, and Aydon” and “ Dorsett” 
systems, we may observe, for the information of your readers, 
that, beyond having been introduced originally for the 
utilisation of the same material, they have nothing in com- 
mon, and are not competing processes. 3 
The “ Dorsett” system consists simply in the combustion 





engineer, being the ting engineer. Hitherto the work 
has been carried on as rapidly as possible, and the docks when 





of vapour (not permanent gas) produced from bydro-carbons, 











It is obvious, therefore, that the “ Dorsett” system is most 
le to metallurgical purposes, such as i 
ing and puddling iron, Ac., and im other operations whic 
require intense heat with a pure non-oxidising flame. It 
is an advantage that the non-volatile residuum (which only 
amounts to about 2 per cent. of the material used) does not 
enter the furnace in any form, and it is easily removable, 
and no more objectionable than the deposit in a steam 
boiler, although of more value. For the purposes indicated 
there is an adequate supply of creosote and other cheap 
articles which can be mposed in the “Dorsett” va- 
pouriser, but whieh cannot be used in the crude state. 

We shall be prepared shortly to & the results obtained 
from furnaces in various of country; but an esti- 
mate may be formed of the commercial importance of the 
“ Dorsett” system from the fact that a ball furnace can be 
heated by it in an hour, and twice to four times the quantity 
of material heated in a given time that can be done in a coal 
furnace. 
We are, &., 

CasHIN AND GREES, 
Engineers to the “ Dorsett” Furnace 
Heating Company (Limited). 
170, Gresham House, January 3, 1870. 
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RECENT PATENTS. 

Tur following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 609. 4d.) James Palmer Budd, of Ystalyfera, near 
Swansea, patents the process for purifying iron, of which we 
publisbed a description on page 230 of our last volume. 

(No. 704, 10d.) Andrew Mitchell, of Leith, patents ar- 
rangements of stone-dressing machinery, in which the dress- 
ing operation is performed by a series of chisels, which can 
be set at any desired angle, and which are struck by tilt 
hammers. The object of the designer has apparently been 
to approximate as closely as possible to hand labour. 

(No. 717, 1s. 44.) Bristow Hunt, of 1, Serle-street, Lin- 
coln’s-inn, patents, as the agent of Jean Frangois Cail, of 
Paris, the arrangement of locomotive which we illustrated 
and described on pages 322 and 327 of our last volume. 

(No. 718, 1s. 2d.) William Robert Lake, of 8, Southamp- 
ton-buildings, patents, as the agent of William Foos and 
John Wesley Bookwalter, of Springfield, U.S., an arrange- 
ment of turbine having two series of buckets, both receiving 
the water horizontally, but one series discharging it vertically 
and the other towards the centre of the wheel. There are 
other peculiarities in the construction of this turbine, which 
it would require illustrations clearly to explain. 

(No. 723, 4d.) Robert May Caffall and Daniel Miller, of 
Alton, patent rendering wails or other exposed surfaces 
impervious to moisture by giving them a coating or coat- 
ings of paraffine in a liquid state. 

(No. 724, 1s. 2d.) Joseph Henderson, of Auchencairn, 
near Castle Douglas, patents methods of constructing pud- 
dling and blast furnaces. Mr. Henderson’s puddling furnace 
consists of a double reverberatory furnace having two hearths, 
over which the hot gases from the fire pass successively. The 
heat is to be obtained by the combustion of small coal in a 
fire chamber supplied with a blast on each side, and various 
provisions are made for heating the air which is supplied to 
support combustion. In oomne of blast furnaces, Mr. 
Henderson states that he has made the discovery “that in 
smelting furnaces as ordinarily constructed the height of the 
fall of the fuel through the heated gases causes a useless con- 
sumption of the fuel which acts only beneficially when lying 
in contact with the ore and while under the action of the 
blasts,” and he consequently euts his furnace off at the top of 
the boshes! By this arrangement, he says, “ as the height of 
the furnace is materially diminished the fal] of the charge will 
be through a proportionally reduced column of flame and gas, 
and consequently the useless burning of the fuel in the upper 
part of the furnace will be avoided!” This is an idea which 
we fancy will somewhat astonish Cleveland iron masters. 

(No. 727, 8d.) George Spencer, of 77, Cannon-street, and 
John Barker, of St. Leonard's, Mortlake, patent preserving 
meat, fruits, and other animal and vegetable substances, 
by placing them in air-tight vessels, from which the at- 
mospheric air has been withdrawn and replaced by nitrogen. 
The apparatus to be used for withdrawing the oxygen 
from the atmospheric air contai: in the air-tight vessels, 
and replacing it by nitrogen, is that -patented by Mr. John 
Barker, in 1866 (patent No. 5062 of that year). 

(No. 729, 1s. 4d.) William Walker, of Newton Heath, 
near Manchester, patents the arrangement of ex ion 
gear, which we illustrated and described on page 282 of our 
last volume. 

(No. 736, 1s.) Charles Drake, William Drake, and John 
Drake, of 208, New Kent-road, t the arrangement of 
stone breaking machine, which we illustrated and described 
some months ago, and also a simple form of con- 
ave, mixer, of which we intend to publish engravings 
shortly. 

(No. 787, 10d.) Frederick Octavius Palmer, of the Webbs, 
near Hurstpier-point, patents certain arrangements of rope 

















was suggested by the writer more three 
ago, in an erticde entitled “Guns in Gunpits” published on 
page 383 of the first volume of this journal. In that article the 
following sentence occurs: “ From what we have already said 
it will be seen that Captain Moncrieff proposes to utilise the 
force develo; during the recoil of the gun in raisi 
counterweight, whieh can afterwards by its descent 
the gun into a proper position for firing. Why not goa 
step further, and i 
to the muzzle, so that it is in a convenient 
ing? We noticed that, both in the m and diagram of 
Captain Moncrieff’s carriage exhibited on Monday evening, 
the counterweight tose when the gun was down into such a 
position that its top was just in front of, but slightly below, 
the muzzle of the gun; and if, therefore, the top of the 
counterweight was provided with a suitable receptacle in 
which the shot could be placed whilst the gun was being 
trained (and when, consequently, the counterweight is near 
the bottom of the pit), this shot would, when the recoil 
took place, be raised to the muzzle of the gun ‘ready for 
loading. This would, in the case of large guns especially, 
save a considerable amount of labour ; and although it wont 
not allow the lifting gear at present necessary to be entirely 
dispensed with, it would cause it to be but seldom used. In 
carrying out this plan the curve at the after end of the rails 
upon which the rockers run, or the shape of the rockers 
themselves, would have to be modified to compensate for 
the increase in the weight of the counterweight caused by 
the shot being placed upon it. We may mention here that 
the position assumed when ‘down" by a gun mounted on 
Captain Moncrieff’s system is very favourable for ready load- 
ing, the breech being lower than the muzzle.” 

(No. 746, 10d.) James Waddington, junior, Andrew 
Waddington, and Francis Bell, of Barrow-in- Furness, patent 
making the lids of boilers, brewing coppers, &., so that 
water can be circulated through them, the object being that 
all steam arising from the copper, &c., shall be condensed 
by coming in contact with the lid. 

(No. 753, 4d.) John Henry Johnson, of 47, Lincoln’s-inn- 
fields, patents, as the agent of Jean Marie Joseph Charles 
Du Lin and Jean Auguste Combe d’Almas, of Paris, manu- 
facturing artificial fuel by mixing together vegetable resin 
and coal or other fuel, and forming the mixture into blocks by 
compression. The patent aleo includes modes of making coke, 
or coke and from the artificial fue) thus manufactured. 

(No. 765, Sr. 6a.) James Murdoch Napier, of York-road, 
Lambeth, patents various a for eoining of which 
it would be impossible to give a brief description. 

(No. 758, 10d.) Thomas Beeley, of Hyde Junction Iron- 
works, and David Hanson, of Dukinfield, patent arrange- 
ments of welding machinery, which we illustrated on page 
425 of our last volume. 

(No. 774, 1s. 6d.) William Horatio Harfield, of 2, Royal 
Exchange-buildings, patents arrangements of combined 
capstans and windlasses, which it would require engravings 
to explain. The patent also includes an arrangement of 
chain controller, a method of constructing joining shackles, 
and other details. 
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end-road, St. John’s-wood, paten 
draulie steering gear of which we 
and description on pages 198 and 199 o 


THE PATENT JOURNAL. 
Grants of Evevisiqnel Protection for Six 
4251, JoLes Gueswe, 13, Cherlotecireed, Portland-road, “ A 

‘orte harmonium.” 








new and improved combined and 
8355. THOMAS FRANCIS LYNCH, Alderagate-street, “ improve- 
ments in bottles for holding poisons and . 
3601. JOSHUA JEAVONS, Atlas Works, Sheffield, * 


provements 

in the manufactare of armour plates and other heavy forms of 

malleable iron and steel, or of steel and iron combined.” 

3556. Huirnkicu Byxk, Leipsic, “Improvements in refining and 
bleaching pareffine.” 

3580, Thomas Sagan, Teomas RICHMOND, and CHRISTOPHER 
CaTLow, Barnley, “Improvements in looms and healds for 
weaving.” 

3621, EpWARD Moss, Winchester House, Old Broad - street, 
eae in kilns or apparatus for the manufacture 
of malt,” 

3625. JOHN ASKEW, 27, Hampstead-road, “An. improved re- 
frigerator for cooling brewers’ and distillers’ wort,” 

3635. Epwakp TOMLINSON, Manchester, “ roverents in 
furnaces for preventing the formation of amoke or effecting its 
combustion.” 

3636. JAMES WILLIAM GREENWOOD, Susgsex-road, Upper Hollo- 
way, “ An improved fastening for buckles,” 

3637. WILLIAM THOMAS HENLEY, Leadenhall-street, “ Improve- 
ments in protecting telegraph wires and cables.” 

3639. Joun OcTavivs BUTLER, Leeds, Joseru Nicwos, Leeds, 
and WILLIAM Hesior, Denesster, “Improvements in the 
manufacture of wheels and “ 

3641. Westley RiIcHAaRDs, ts in 
breechioading firearms and ¢artridges.” 

3643. STANISLAS AMBROIS# BUIRAT, 23, Boulevard pate 4 
Paria,“ An improved process for producing engra ic 
plates for commercial! indigations; 

3645, ALEXANDER MELVIDLE QLARKE, 53, Chancerydane, “ Im- 
provements in the manufacture of superphosphate of lime.” 

3648. HeNRY WILLETT, Arnold House, * Improve- 
ments in the construction of ynes and breastworks.” 

3649. Loum Strexne, Great m-street, “ Improvements in 
buffers, also applicable to bearing and other springs.” 

3652. Wiii1aM Bares, Manchester, “ Improvements in the 
manufacture of elastic webbing.” 

3653. RaLpu Inne and Guorce NAYLOR, Earls Heaton, near 
Dewsbury, “ Improvements in app for ing smoke.” 

3654. Evwarp Avewstus [NGLErigLp, 10, Grove-end-road, St. 
John’s- wood, “Improvements in hydraulic apparatus to be 
used on shipboard fur utilising the pressures of the external 
water.” 

$655. James Laws Hancock, Ley Hill, Sutton Coldfield, “ Im- 
provements in us for crushing or breaking bones for 
domestic and other . 
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(No, 784, 10d.) John Tenwick, of Grantham, patents an 
arrangement of annealing ovens and kilns which appears to 
us worthy of the attention of those interested in oud matters. 
We illustrated this arrangement last week. 

(No. 791, 84.) Josiah George Jennings, of Palace-road, 
Lambeth, patents the arrangement of sewage screen, which 
we illustrated and described on page 335 of our last volume, 

(No. 794, 8d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Seth Wyle Wilson, of New 
York, constructing steam vessels with a longitudinal truss or 
deep keelson, so that they may be made sufficiently stiff, and 
yet of light draught ; and also propelling such vessels by four 
paddle wheels, of which the hind pair are to be driven with 
a greater circumferential speed than the fore pair. Both these 
proposals are very far from being new. 

(No. 795, 8d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Daniel Rice Pratt, of 
Worcester, U.S., a neat arrangement of multiple drilling 
machine, which we may perhaps illustrate at some future 
time. 

(No. 797, 4d.) William Alexander Lyttle, of the Grove, 
Hammersmith, patents the employment of glazed, enamelled, 
or porcelain surfaced iron as an insulating supporter for 
telegraphie wires, the enamelled iron itself being insulated 
by the intervention of a separate non-conductor of electricity 
from the telegraph line wire or wires, or from the posts, or 
from both. 

(No. 809, Is. 4d.) Baldwin Latham, of 6, Westminster- 
chambers, patents ae ee for screening sewage, which 
we intend to deseribe fully in a future number. 

(No. 812, Is. 4d.) So Claughton, of Dunbarton, 
patents methods of constructing screw pro llers, so that the 
blades may be folded together in a line with the shaft. We 
shall probably have something more to say of these plans 
hereafter. 

(No. 818, 1s. 6d.) James Henry Bennett, of Leith, patents 
various improvements in steam engines and boilers. 
include connecting one end of the tubes of surface : 
to a flexible tube plate; arrangements of balanced slide 
valves with back plates adjustable by wedges; and various 








3656. THOMAS CHARLES Manca, Ambassadors’ - court, Saint 
James's Palace, “Improvements applicable to the ornamenta- 
tion of articles of furniture and to the interior decoration of 
houses.” 

3657. GeordéE Ruaopes, Lincoln, “ lm ements in apparatus 
for actuating the valves of steam engines.” 

3658. ALEXANDER MELVILLEZ CLARK, 53, Chancery-lane, “Im- 
provements in jacquard apparetus.” g : 
3659. W1i11aM Carver, Manchester, “ Improvements in sewing 

machines.” 

3660. Ricwarp CARTER GoppaRp, Stockport, “An improved 
portable cooking apparatus.” 

3662. Wrttam Epwarp Geper, 11, Wellington-street, Strand, 
“ An improved system of pessary.” se 

3663, WiLisAM Harexeaves, Soho Iron Worka, Bolton, “Certain 
improvements in steam boilers.” 

3664. WiLiiAM Fovins, Paisley, “Improvements In apparatus 
to promote circulation in steam boilers.” 

3665. JAMES SMILES, Birmingham, “Improvements in breech- 

loading firearms.” 

3666. Witiam PotTs, Handsworth, “An improved epperatus 
for effecting or promoting the ventilation of rooms or buildings 
and for preventing down-draught in chimneys.” 

3667. RKicnanp N&viit, Wern [ron Works, Lianelly, “ Improve- 
ments in the manufacture of retorts and annealing pots and 
stands.” 

3668. Joux Canter Ramspeyx, Bradford, “Improvements in 
looms for weaving,” 

3669, James MACKENzI£ Surets, Preston Pans, “ Improvements 
in preparing malt or grain for brewing or distilling, and tm the 
means or apparatus employed therefor.” 

3670. SamoeL Burtex, Nottingham, “ Improvements in the 
manufecture of lace in twist lace machines,’ 

3671, SamvEL GrLEs, Borough, “ Improvements In apparatus to 
be used in the fermentation of worts and other fermentable 
liquids.” 

3674. Luxg Woopwarp, Awkwright-street, Nottingham, “ Im- 
provements in knitting frames.” ie 

2676. Wiut1aM Lioyp Wise, Chandos Chambers, Adelphi, An 
improved instrament for levelling and for measuring angles. 
77, JAMES RoBeRrTson, Glasgow, “Improvements in machinery 
for treating and shaping metals.” 

3678. GODFEEY Seuss and Goprrer ANTHONY Exwen, Man- 
chester, and WILLIAM Foste®, Pendlebury, “ Improvements 
in the construction of brushes for polishing yarns or threads, 
and for other purposes.” 































































































3698. Josern Martin, Leeds, “ Im: 
and other fabrics and materials 
apparatus therefor.” re 

$699, WILLIAM Ferere, Monkiand Iron aad Steel Works, “Im- 
provements in biast furnaces.” 

WILLIAM Gossacs, Widnes, “Improvements in treating 

gases evolved during the processes of stnelting copper ores so 

as to prevent the noxious action of sach gases on vegetation.” 


Inventions 


Haven, Connecticut, U.8., “ Improve- 

fc erigines for raising water, more especially 

3720. tommy Brean, New Haven, Connecticut, U.S. “ Improve- 
ments in steam and other engines.” 

3796, WYLLIAM Lake, -buildings, “ Im- 
provements in the manufacture of metal ong a 

3751. Lovuts SOHALLEIDNER, 36, Rue de Malte, » * Ey 
mone i machinery or apparatus fot stamping wax 
CAD og 

3762. Geonee Srencen, 77, Cannon-street, “ 
the qoastenation end conformation 


ratus and processes for . 
vegetable substances, parts of whith may be 


ve- 
other 


and 
of animal and 
Spplied to other 


Macsachusctts, U.S., 
and 


useful pu . 
3755. Guonas Wasuineton RAWSON, 
“ bustion in @ f of the smoke 


gases resulting from the fuel thereof.” 
P hich the of £50 has 
“ore fan 


3410, Franors Warkins, London Works, Birmingham, “Im- 
provements in 


metals for screw outs yo ike Soe pation Doone 


1866, 
3412, Faancis Watkins, London Works, 





Birmingham, “ Im- 
forging metals into 


rovements in mschinery for shaping and 
vvate, bolts, screw blanks, and like articles."—Dated 28th 
December, 1866. 

77. Micuaut Hewry, 68, Fleet-etreet, “ Improvements in the 
mode of and for manuf: beton, and in the 
method of applying beton for certain constructive or structural 

ated Lith January, 1867, i 3 

3429, GuorGe HASELTine, 8, South t 7 





ments in fastenings for pocket books, 


books, and other similar articies.”—Dated 29th , 1066. 

3437, Tuomas Wuaiam Covtorry, Old Kent road, “ Improve- 
ments in the manufacture of trousers.”—Dated 3ist December, 
1866, 

3452. George TomLInson Bovsrreco, + park, 
Brixton, “Improvements in the method of effecting cut-off 
in steam engines, end also in the regulator for controlling the 
speed of steam e .”— Dated dist December, 1866 


3451. JAMES MuLLer and James MrtLen, junior, 5, Park-road 

North, Bow, “1 vements in the manufacture of clastic 
tw,”—Dated let December, 1866. 

8, George BaLpwis Woopaurr and Gzorce BaowniG, Cheap- 
side, “ Improvements in the construction of button-hole sewing 
machines,”—Dated lst January, J 

30. Epexnezen Noam Guecory, Camberwell, “ in 
papermaking machine ‘ 

4. Grorge STewaRt, Aberdeen, “ Improvements in the manu- 

facture of combs a = the 5 Aes or apparatus employed 

therefor,”—Dated Ist Jannary, ° 

54. Joun Henny Jounsoy, 47, Lincoin’s-inn fields “Improve- 

mente in the manufacture and refining of sogar.”— Dated Sth 

January, 1867, 

19, Josgen KNowLes Broappeyt, Manchester, “ Improvements 

in machinery or apperatas for the prevention of from 

furnaces used for steam boilers and other similar purposes,” — 

Dated 3rd January, 1867. 


tents on which the Stamp Duty of £100 has 
escnsa been Paid. 


8. James Jongs, Rhodes, near Middleton, “ Improvements in 
finishing or stiffening textile fabrics.”—Dated 1st January, 1863. 
41, Matruew Hoveart, Paisley, “Improvements in presses 
et od cotton and other substances.”—Dated 6th January, 
lL 


2%. Epwin SKULL and Eowr MuatinG, High Wycombe, « Im- 
provements in chairs and other seats or apperatus for sitting 
or reclining x — inners are also applicable to 
tables.”’— Da: 3 anuary, ’ 

“Certain apparatus for 


z Soing und aeanning manta Dated ist J 1863, 

reisi 1, fi 
oH, joan news and Jous Bui.oven, Aectingien, “ im- 
f= Aereeayg > in or beaming machines,”—Dated 5th 
anuary, 1063, 





























16 





[Jan. 7, 1870. 








CRAIG AND BIDDER’S SAFETY LAMP. 









and which can only be withdrawn—so as to allow of the re- 
moval of the easing—by the application of a powerful | 
a to the outside of the lamp. The magnet used for | 
withdrawing the bolt may be either a permanent one, or an | 
electro-magnet brought into action at the required moment 

by a galvanic battery or other convenient arrangement for 

producing an electric current; and this magnet may be 

conveniently contained in a stand or table so arranged that 

when the lamp is placed on it, the poles of the magnet are 

brought into the correct position for acting on the bolt. 

In our engravings, Fig. 1 is a vertical section, and Fig. 2 
a sectional plan of a safety lamp constructed on Messrs. 
Craig and Hidder’s plan; while Fig. 3 shows the electro- 
magnet, and Figs. 4 and 5 are detail views to which we 
shall refer presently. As shown in these figures, the oil 
chamber, A, of the lamp has a double bottom, B, beneath 
which is formed a ound chamber, C; and in this chamber 
is « piece of iron or steel or armature, D, secured at one end 
loosely to the bottom, E, by means of a screw, F, while at 
the other end it carries (also loosely) a pin or bolt, G, passing 
up through a hole formed in the body of the oil chamber, A, 
and into a recess or notch, H, in the rim of the upper part or 
casing, I, thereby locking this casing on the lamp. The 
armature, D, is held in this position by means of the steel 
spring, K, secured to the bottom, E, and made to press the 
armature upwards. 

In order to unlock the lamp for lighting, the bottom is 
placed in contact with the poles, L L, of the eleetro or other 
magnet, M, Fig. 3,s0 that the armature, D, being attracted 
4 the poles, L L, with greater force than that exercised by 
the spring, moves downwards towards them, and thereby 
withdraws the bolt, G, from the notch, H, thus allowing the 
casing, I, to be unscrewed. On screwing on the casing again 
after lighting the ‘amp and removing the latter from the 
poles of the magnet, M (or simply breaking the current if an 
eleetro-magnet is employed), the spring wil! again press the 
armature upwards, thus causing the bolt, G, to 
noteh, H, so as to lock the lamp. 

The lamp, A, being made of brass it is preferred, in order 
to increase the action of the magnet upon the armature, to let 
into the bottom, E, two pieces of iron, ¢ ¢, at those points 
where the poles of the magnet come into contact with it; 


enter the 


machine, and is fastened there by the two screws. 



























The inner piece, in which the die is held, is free to move 
endwise, but is kept from turning round in one direction by 
two jaws, B B, one projecting from the end of the inner, and 
the other from the outer piece, which lock the two parts to- 
gether. When the die holder is in use in the machine, the 
revolving head is kept moving forward till it is stopped by 
the screw, L, when the inner part, holding the die, is drawn 
forward by the screw which is being cut, till it unlocks from 
the outer part, when the forward motion of the die instantly 
ceases, and it merely revolves. 

The motion of the spindle is then reversed, and the re- 
volving head moved beck by the lever or hand wheel, which 
locks the two parts of the holder by another clutch, C C, at 
the small end, the jaws of which are in a reversed position 
to those before mentioned, and the screw turns out of the 
die. The large end of the holder has a recess for the die, D, 
which is held in its place by a cap screwed over the outer 
end. The die used is split on one side, and two screws, one 
of which is shown at E, are inserted in the holder to close it 
up as wear takes place. In tapping, the large end of the 
inner part of the holder is made with a socket to raise a tap 
which is held in its place by a set screw. 

We are indebted for the particulars of this die holder to 
the Franklin Institute Journal. 


Tas Fortacomtve Rvusstay Exurerrion.—Some misap- 
prehension has arisen concerning the Russian Exhibition of 
1870, and time has been wasted ty certain manufacturers in 
this country in the effort to obtain space. The exhibition (as 
we stated in a paragraph on page 337 of our number for 
Nov. 19th. last) is not to be an international one, but is to be 





GAUGE FOR HIGH PRESSURE FURNACES. 
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prevent it, pass down the latter and pressing upon the sur- 
face of the mereury, cause the latter to rise in the glass 
column, E, which is provided with the scale, F. Under 
these circumstances, the pressure within the furnace would 
of course be indicated temporarily, but the entering 
the gauge from the furnace being at a ve' figh tempera- 
ture, they would soon cause the mercury to be unduly heated 
and vaporised. To prevent this, Me Denemes connects to 
the lower end of the pipe, C, a small bore pipe, H, leading 
from the Blast main, this pipe admitting a slight current of 
cold air which ascends the pipe, C, on venting the hot 
gases from coming into contact with the mercury. The 
current of cold air admitted by the pipe, H, is too alight to 
sensibly sffect the indications of the gauge while it affords 
all the protection needed. The plan is an admirably simple 
one. 


Tue Forrten Coat asp Lrow Trapes.—Numerous orders 
continue to come to hand at the Champagne (France) Works ; 
the rolling-mills of the district are, indeed, so overdone with 
orders that they cannot undertake more contracts at present, 
except with very long periods allowed for delivery. Prices 
have presented little change. The foundries continue well 
employed ; the Tusey and Dammni works are delivering 
between them 110 turntables to the Eastern of France Rail- 
way Company. It was recently announced that the forges of 
the centre and the south of France had made an advance of 
8s. per ton in merchants’ iron; this announcement was, 
however, premature, as although the advance in question 
bas been seriously di , Creusot and the other southern 
and central works have not yet made any change in prices. 
The Hayange house has concluded a contract Tor rails for 
Austria: the terms are stated to be 97. 2s. 6d. per ton, with 
deliveries at Prague. A slight fall in bar iron is noted in 
Belgium. The production of rails is still being continued, 
however, with t activity in Belgium; pig has also been 
readily diepoeed of, and there are little or no stocks. There has 
been a demand for plates of all thicknesses, and, upon 
the whole, Belgian metallurgy may be said to be enjoying 





confined to the products and manufactures of Russia. 





continued p rity. The Belgian coal trade is also fairly 
active, ry © it suffers from inadequate supplies of rolling- 
stock on the Belgian railways. 
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STEAM ROAD ROLLER FOR THE ISLINGTON 


VESTRY. 
CONSTRUCTED BY MESSRS, AVELING AND PORTER, ENGINEERS, ROCHESTER. j 
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Besides road rolling, the machine can, by merely placing 


in i in the wheels to receive them, be also 
employed for ing up the roads. The machine at Man- 
chester was tested with this class of work, and “ picked up ” 


portend tomy iy <p in 3 hours 40 minutes, with a 














consumption of 1601b. of coke. The “cross picking” was 
rei sone org by hand labour, the amount of this 
hand ing only equal to that of one man working 

60 hours. 
That the g 1 introduction of steam road pollers in the 
wad Mitongdie Ses eat saniy cones eo to the comfort 
ibi i how of the Royal | of the travel public, that it w also a sub- 

Tue Islington V —acti presume upon the old exhibited Messrs. Aveling at the show | ' 
proverb that it to bashes ints thao never” have at last done Agri Society in July last, and which was tested | stantial a . fey a mtd —_ ai tats bo no 
what all the metropolitan local boards to have done | in Manchester with such good results genres. ge reasonab rts Je dpe he cans, we 
years ago ; Doms pe vecle prvomnpions pol mg mpc on | in the showyard. The eatiy oe eee = = none Se egpedany wa y 5 
jes rule wn his charge. Of thie road roller, which B00 | <a, which on th is dense, olng os Oe ‘\esthean, end that belase cay very Sictams date we 
ie eee Means, baie from these driving wheels, and bein at such @ — a may ae ne roads made and repaired as they 
it will be seen that it is of the same construction as that that the tota] width rolled is 6 ft. The hind pair ought 
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maim Biswas, at Engineer, Assoc. Inst. 
&e. London: E. and F. N. Spon. 


Twe book before us, although professing to be a 
of supplement to Mr. Binns’s “ Elementary 
on Ort hie Projection,” published some 

pears og”, is pouty an entirely independent work 

aed complete in itself. Commencing with some re- 
marks on defects'on outline drawings, Mr. Binns gives 

a sember of practical hints regarding the causes of 

these defects which we 47 nny commend to the 

attention of beginners. Here, for instance, is a 

“ dodge” for renewing Indian ink which has become 

thiek, which worth rewembering. Says our author : 

* Let the dvanght-man keep at band » piece of india 

rebber about the size and shape of two join's of the fore- 

Guger of the hand. When the ink is dried upin the 

saueer, but wot-in a it may : —_e - im- 

palpable paste by:grinding it with the india-rubber, 

the end Lequeth: 8 been previously wetted; a drop 
of water being added from time to time as the rubbing 

Fogg ge this operation improves the quality of the 

, by reducing the gritty particles. The water must 
not be allowed to drop into the saucer at the com- 
wencement of the operation as that might cause the 
ink to leave the saucer in flakes, which would have to 
be removed and the saucer washed out.” Leaving 


these elementary matters, Mr. Binns next proceeds | P 


to explain in clear terms the modes of drawing screws, 


helieal and spiral Spri convolutes, stairs, handrails, 
and serew the chapter’ relating to these 
subjects being by a short‘hat very useful one 


treating of the coverings of solids of revolution. 

In the fourth chapter, Mr. Binns enters on the con- 
sideration of toothed ng, and here he points out 
the error which has committed in some popular 
works in defining the “pitch” of a wheel as being 
measured in a straight line from centre to centre of 
teeth, instead of along the pitch circle. In large wheels 
with a number of teeth, this error is unimportant, as in 
such cases the difference between the length of the 
arc representing the true pitch and that of the chord 
of this arc is exceedingly minute. In pinions, how- 
ever, or wheels with but few teeth the error is of con- 

i importance, and although, as far as we are 
aware, it is not committed in any work of high stand- 
ing, yet Mr. Binns does quite right in directing atten- 
tion to it. In connexion with this subject, our author 
gives some handy tables, showing the diameters of 
wheels of from jin. to 3} in. pitch, and with from 
10 to 340 teeth. 

The next three chapters are devoted to the con- 
sideration of the proportions of the teeth of wheels, 
the delineation of the cycloid, bypo-cycloid, and other 
curves, and the delineation of spur wheels ; this last 
chapter ee remarks on the proportions on the 
different parts of such wheels. Then comes a chapter 
on mortice wheels, frictional gearing, anti-friction 
wheels, eccentric and elliptical wheels, mangle wheels, 
&c., and this is followed by one on the laying out of 
the teeth of wheels in practice. In this chapter Mr. 
Bimas speaks highly of Frshner Willis’s odontograph, 
and of the teeth laid out by its aid; and we can our- 
selves fully corroborate all he says as to the handiness 
of this instrument, and the good results which may be 
obtained by its use. Our author also speaks of the 

at diversity which @ present exists in the forms of 
the teeth adopted as standards by our leading makers, 
and he points out the great convenience which would 
re~ult from the adoption by our manufacturers of one 
standard or universal system. Mr. Binns proposes 
that for mill gearing a system of wheels with epicy- 
cleidal teeth should be adopted as the standard, this 
sysiem being governed by the following rules: 

“1. That there shal! be a generating circle for every pitch 
and that the pitch shall be stamped or otherwise marked on 
each * scriber,” or generating circle. 

% That the diameter of eech generating circle be equal to 
the radius of the least wheel of the set. 

8 That the number of teeth assigned to the least wheel be 
14 for all sets of wheels for mill gearing. 

‘Ihe principle of adopti:.g for the delineation of the 
teeth of a set of wheels, a constant generating circle 
was proposed long ago by Protessor Willis ; and Puair- 
buirn in his treatise on “ Molis and Millwork” remarks 
that in such a case “the generating circle may be best 
made of a diameter equal to the radius of the smallest 





pinion of the series which are to work together.” |i 


There is, therefore, ing new in Mr. Binns’s sugges- 
tions, but they are not of the less value on that ac- 
count, and there can be no doubt that he in no way 
over-estimates the benefits which would result from the 
adoption of a standard system. 


Proceeding with our review of the work before us. 
4 ferred | the 


we find the remarks to which we have just re 

followed by formule for proportioning teeth according 
to the wok oe have to form, and by ., ve 
relating to jecti spur ing and the de- 
Maention of bevel chew bevel belicel oF ween, and other 
wheels, and rales for proportioning them. Then come 
two chapters treating of the delineation of eccentrics, 
cams, levers, heart wheels, ratchet wheels, plammer 
blocks, couplings, pulleys, &c., exch being good of its 
kind, and these are followed by a lengthy and clearly 


written chapter on the projections of shadows. The | tions, 


concluding chapters relate ively to “ Shading 
ond Colotes.” snd 06° Drawiaig from t Machine and 
Copying Drawings,” and each abounds with practical 
hints which will be of great service to the beginner. 
Taken altogether, Mr. Binns’s treatise is one which 
we can decidedly recommend to engineering students, 
and is, moreover, one which will be of service to many 
more advanced engineers. In conclusion, also, it is 
only fair to the publishers that we should state that the 


book— which is illustrated by twenty-four lithographic | i 


plates and nearly seventy wood engravings—is got up 

in very creditakle style. 

Professional P on Indian ing, Vol. V., 1868. 
Basted by Major J. Le en R. Assoc. a ee 
E aed F. N. Spon, London. . ee 

Tus volume of Indian professional papers surpasses its 

STR iat aires 

style of its . is well an 

printed, and the engravings which, for the most mr 
bear the imprint of ee College, are numerous, 
and, as a rule, well executed, while not a few are very 
excellent. Royal Engineers and civil servants are 
equal contributors of papers, nearly all of which are 
full of especial interest, as illustrations of the pecu- 
liarities of Indian practice, and helping to set forth 
the exact state progress of Indian public works. 

Several papers have, however, been selected from 

foreign sources, such as M. Baudin’s essay on the 

Motion of Water in Canals, an abstract of Captain 

Humphreys and Lieutenant Abbot’s report on the Mis- 

sissippi River, and correspondence of Mr. Rendel’s 

relative to the Navigation of the Seine. But all such 
are carefully selected, and have a special bearing upon 

a works with which engineers in India have most 

to do. ‘ 

A goodly number of architectural papers are 
scattered through the volume; the best of them is by 
a native executive engineer, upon the jail at Lahore; 
the rest refer, for the most part, ta schools and 
churches. 

It is difficult, amongst a large number of papers, to 
point to those which will be read with most interest 
and profit. Some are conspicuous for mathematical 
display, such as the paper on Retaining Walls, and 
that upon Train Resistances upon Inclines; others 
are full of practical information, and these are in the 
majority. Perhaps the contribution of the most 
general interest is that of Captain J. G. Montgomerie 
upon the Route Survey from Nepal to Shasa. Colonel 
R. Strachey has written a second able paper upon 
am aang in Sind, and the report on the ocean ee 
Harbour Works, by the Seeretary to the Government 
of India (P.W.D.), contains ® complete statement 
of the proposed works, as well as those in existence 
and progressing, at that place. The paper upon the 
rope bridge over the Chenab, by Lieutenant Chalmers, 
contains some drawings of a curious structure, 175 ft. 
clear span, built up of timbers, and sunpcrted 
by ropes, moored to a W anchorage in the abut- 
ments. The cost of this bridge was 664 s. We 


shall shortly give the general and detailed drawings of 


this work. 
Among the more intportamt; papers we may note 
that on Lighthouses, by Lieut,-Colanel A. Fraser; one 


on the Chakrata Hillaroad, by: Major Peile ; and one | 5411 


on the Floods of the Nérbwdda River. 

But though we have mentioned these only, it is not 
hy any means to be understood that the others lack 
in interest or value. All the contributions are good, 
and show evidence of care in their production, and 
the fact that the volumes issued by the College give 
every year signs of increased importance, is a certain 
proof that they are much valued by engineers in India. 
In England, indeed, the demand for such a work must 
be very limited, for, while every item of engineering 








cheap railways, he — these succeed, and it 
should be found small railways may be rm -_ 
, and wit 


Ro extra agency, the time may come to consider whether that 


upon, and narrower and lighter railways 

Those who argue in this fashion forget that the question is 
one of the present, and not of the future. The miles of 
trunk rail already made, and which, of course, require to be 
finished on one uniform plan, claim our attention to the ex- 
elusion of the 4000 or 10,000 more that yet might be made 
with advantage if some other system could now be adopted at 
once ¢6 1 and durable. It is giving up the case 
egies ly Serene Ce eteen eee ane Bae ae 
ied then we may commence with “narrower and lighter 
lines.” After the ground is usurped by the indefinite ex- 
tension of the present system, or an inferior imitation of it, 
the mischief will have been done. It is now that the ques- 
tion should be looked at, and in the light of the vast financial! 
consequences which hang on the decision. It is one of our 
national foibles to be afraid of “bother.” We attach a dis- 
ionate weight to considerations of present convenience, 

are unwilling to look at a continuous plan, the advan- 
tages of which are matters of calculation, and require time 
for their realisation. Thus we make a bugbear of a proposed 
break of gauge, instead of ascertaining the limits of incon- 
venience fame a therein, and we are entering on a new stage 
of railway enterprise on principles which can scarcely inspire 
confidence. The Government of India will take good care 
that the first cost of the next 4000 miles is little more than 
half the sum sunk in our-present lines; but there seems not 
a little risk that in the attempt to carry the present ponder- 
ous rolling stock over slight lines, there may be a heavy 
second cost for “renewals.’ That waste of national re- 
sources might be obviated by boldly facing the cost of trans- 
shipments at a few junctions, and by introducing a different 
system of railways which should be complete in itself, solid 
in construction, of earrying capacity suited to the wants of 
this country. The crisis is now ; but our statesmen seem to 

be losing their grasp of the situation —The Times of India, 











THE STRENGTH OF ARMOUR PLATES. 

We have received wing memorandum from 
Major-General Lefroy. The minute to which it refers ap- 
peared on page 369 of our last volume. 


“ Mémorandum. 

“ Since the publication of minute 27,483 it has been ascer- 
ae leugth of ‘final ion’ i Table L. is due to the. 
whole len < ae j and not per unit of length 
The deduction made vain Musvisen ia the compare 
instituted Se, IL., oe Hh the ‘very marked 
improvement whi taken place in ears in the qualit 
of armour iy Misia imcerveet, and tho fol wing 
alterations must be made in the paragraphs succeeding 
Table Il., being in faet the 1 figures halved. The 
were 2in. not 1 in. :-— ph two, last line—for 
0.31 read 0.155; for 0.02 read 0.81. Paragraph three—for 
12,322 read 6161; for 10,515 read 5257 ; for 9745 read 4872; 
for 10,744 read 68725 for 7291 read 3610; for 10,822 read 


«J. H. Lawnoy, Director-General of Ordnance. 
“ War Office, January 1st, 1870.” 








AsoTuer Sarr Cayau.—A ship eanal through the narrow 
neck of land separating Buazard’s Bay from Cape Cod Bay, 
in Massachusetts, is about to be commenced. The water-way 
is to be 800 ft. wide, and 24 ft. deep at low water. The canal 


will render unnecessary the around Nantucket 
and Cape Cod, and will casble vemele frou Long Island 





Sound to proceed north without encountering the dangers 
-bound coasts. 
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BRIDGE CONSTRUCTION, 1869. 


Brincx construction has been rapidly during 
the p&st year, and principally in the U States. Nature 
bas been kind to American engineers in them great 
obstacles to overcome, while necessity has limited 





1200 ft. long by fire. Not much has been done as yet in 
Hungary, but last year saw the preliminary measures 
taken for a large.ameount of heavy bridge work in the 
future. The great bridge crossing the Hollandch Diep— 
the Waal and Maas estuary—to join Antwerp and Amster- 
dam by an unbroken line of railway, is in progress. The 
contracts for this work were let to Van Vlissengen and 
Van Heel, of Amsterdam, just at the termination of 1868, 
for a price of 122,2601 The bridge is in fourteen openings 
of 328 ft. each. A main line, undertaken by the State in 
1860 for the purpose of connecting Belgium and France 
with the central part of Holland, has involved in its length 
the construction of three large bridges within a distance of 
ten miles, over the Maas, the Lek, and the Waal, the two 
former of which are the channels by which the Rhine 
reaches the sea, and over which important bridges at Bom- 
mel and Créveceur are in course of erection. The former of 
these, which is now on the point of completion, consists of 
eight openings, each of 187 ft., and three of 393 ft. Bin. Its 
cost has been 271,625¢. The Crévecceur bridge, crossing 
the Maas, has ten openings, each of 187 ft., and one main 
span of 328 ft. This work, which has been undertaken for 
the sum of 93,0002, will not be finished until the close of 
the present year. In the north of Holland, also, the rail- 
way between Zwolle and Leuwarden has been completed 
by the bridge across the Yssel in ten spans, one of which is 
821 ft. 6 in. in the clear, the rest of the viaduct being made 
up with smaller openings, among which is a swing span of 
51 ft. 6 in. in length. 

Towards the close of the year a suspension bridge across 
the Moldan, at Prague, was opened for traffic. It is in- 
tended for foot passengers only, and is 629 ft. in length, the 
space being divided with a central pier. The width of 
platform is very inconsiderable, being only 11 ft It is 
worth noting that the links forming the suspension chains 
are of Bessemer steel; the contract price was 18,5002 

In February last a stone bridge at Fucecchio, over the 
Arno, was completed. It consists of five arches of about 
74 ft. each, and cost some 85007. 

The arched bridge of Bessemer steel which, it will be re- 
collected, carried the Quai d'Orsay over the road between 
the Exhibition and the bank of the Seine, has been removed, 
and re-erected on its permanent site over the Vilaine, at 
Port-de-Roches. In its temporary position the arched 
girders, eleven in number, bad one clear span of $2 ft., so as 
to obtain the necessary width. In its present position, 
however, it has been lengthened out into three spans, each 
composed of four ribs, giving a width between the parapets 
of 19 ft. 8in: Theé total cost of the steel work of this bridge 
was but 26122. 

We have to turn, however, to America to find the great 
examples of bridge construction during the past year. The 
extension of railways westward, across the great rivers of 
the Continent, have involved much work; but two of the 
principal bridges are in progress to effect a metropolitan 
communication. Of these the first is that intended to con- 
nect New York City with Brooklyn, and will span the East 
river with a clear stretch of 1600 ft. This was Mr. John 
A. Roebling’s last and greatest work, at the first stage of 
which he lost his life. The bridge is, however, being 
carried out by his son, and when completed will be the 
largest in the world. During last year the caissons for the 
foundations have been partially built, and considerable ex- 
cavation on the site of the piers is being carried on. When 
completed the towers will have a total height of 300 ft., and 
will carry the wire cables, from which will be suspended a 
double roadway for passenger and street railway traffic. 

Second in importance is the arched road bridge over the 
Mississippi at St. Louis, with its central span of 515 ft., 
and two side arches of 497 ft. each. This enormous struc- 
ture, designed for railway as well as passenger traffic, is 
well in progress, under the superintendence of its engineer, 
Mr. James B. Eads. It will be remembered that we have 
described this work at great length in the sixth volume of 
ENGINEERING, and that on page 345, we published a large 
engraving showing its general design, as well as the details 
of its construction. Its total cost will be about 640,0002 

The Quincy bridge, although actually opened for traffic 
in 1868, may be included amongst the last year's bridge- 
work of the States. This is the longest bridge spanning 
the Mississippi, the river at the point of crossing being 
5250 ft. in width, the navigation channel, bowever, being 
only 800 or 900 ft. broad. The bridge is divided into 
seventeen spans, two of 250 ft., three of 200 ft., eleven of 
137 ft., and one large draw span 360 ft. long, the girder of 
the latter being 36 fi. in depth. The piers of the fixed 
spans are all of masonry, that of the swing is formed 
of four wrought-iron cylinders 14 ft. in diameter, sunk 
through 50 ft. from the water level; upon the top of these 
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Action has also been taken in the matter of the Cornwall 
Bridge, to cross the Hudsoh river, about 40 miles above 
New York City. The total length’ of this, work, with ap- 
proaches, will be 2500.t., the clear span 1600 ft., the same 
as that of the Hast river bridge, and the height of the 
towers 280 ft. 
would be carried by wire cables (70,300 miles of wire 
would be required), upon Mr ing’s system, and the 
estimate of the whole work is 500,0001. The main object 
attained by this bridge would be the transfer of the vast 
coal traffic of the Hudson river to the railway companies 
between Peunsylvania and the New England States. 

Last January, a new bridge across the Niagara river, 
about half a mile below the Falls, was opened for geveral 
traffic. This work was erected by Mr. Samuel Keefer, for the 
Clifton Suspension Bridge Company, under two Charters, 
one from the State of New York and one from Canada. 
The total authorised capital was 400,000 dols. 

This magnificent bridge spans the gorge of the Niagara 
river, where its depth is 180 ft., and its rocky sides 
rise up some 80 ft, to the level of the table land 
above. The span between the. points of supension is 
1268 ft. 4 in., and the deflection of the cables in the centre 
is 90 ft. The towers are 100 ft. in height, built of white 
pine, and disposed in pairs, each of the form of truncated 
cone, 28 ft. square at the base, and 4 ft. square at the top. 
The towers are placed 13 ft. apart (in the clear) at the base, 
and they are braced together at intervals for their whole 
height. Two cables carry the platform over the towers, where 
they are 42 ft. apart, converging to 12 ft. apart at the centre 
of the bridge. Each cable is composed of seven ropes, twisted 
from seven strands, and every strand contains nineteen 
wires .155 in. in diameter. All the wires in the cables 
were drawn in one length, so that the cables are without 
eplice or weld from end to end. 

The platform is supported by a combination of diagonal 
and vertical rods; of the former there are 48 in all, reach- 
ing from the towers half way to the centre of the bridge. 
They are formed of wire rope varying in diameter from 4} to 
3 in., aceording to their position, The vertical suspenders are 
also of wire rope 3 of an inch diameter, and placed at in- 
tervals of 5 ft, There are altogether 480 of these, represent. 
ing av aggregate strength of 4800 tons. In addition to these 
supports 54 guys are introduced to steady the platform, of 
these 28 are on the up-stream and 26 on the down-stream 
side. These extend nearly to the centre of the bridge and 
are moored into the rocks on each side. The roadway is 
stiffened by a light wood and iron longitudinal truss, 6 ft. 
Gin. deep, and going down 2 ft. 6 in. below the platform 
level. Transverse floor beams of pine, bolted together in 
pairs, and placed in groups at intervals of 5 it, rest upon 
the longitudinal girders, and upon these is placed the floor- 
ing, formed of two thicknesses of pine 1} in. thick. 

In Philadelphia a new bridge across the Schuylkill has 
heen set in hand, with two platforms, the one to remove the 
railway from the level of the streets through which it ran, 
to the infinite inconvenience of the street traffic, and the 
other to effect an improved communication between the 
large streets of the city. When completed, this bridge 
will have a clear span of 340 ft., a width of 50 ft. and a depth 
of truss of 35 ft. The work is being carried out by Mr. 
J. Linville, of Philadelphia. 

On the New Haven, Middletown, and Willimantic Rail- 
road, between New York and Boston, a bridge to span the 
Connecticut has been decided on. Its total length is 
1248 ft., and two of the «pans will be formed to swing, with 
openings of 160 ft. each. The clear headway above the 
water is 42 ft., and the depth of the truss ie 20 ft. 

At the beginning of last year an important bridge over 
the Mississippi; at Dubuque, lowa, was opened for the ac- 
commodation of the Union Pacifie Railroad. Its total 
length is 1760 ft., divided into seven spans, the principal of 
which is a swing 360 ft. long, and turning on a centre pier 
20 ft. in width. This bridge was constructed by the Key- 
stone Bridge Company, of Pittsburg, in less than eight 
months, 

Lastly, among American bridges of the past year, we 
may mention the great work across the Missouri river at 
Kansas City, designed and erected by Mr. O. Chanute, and 
representing one of the most successful examples of bridge 
construction in America. The total length of the bridge is 
1887 ft., divided into seven spans, one of which is a draw 
span 868 ft. in length. Besides the bridge iteelf, the ap- 
proaches involved the construction of 2360 ft. of trestle 
work viaduct. We have so recently described this work, 





The platforms, railroad and passenger, ] 







bridge ; 
will be in 
Exoiveerina, of the former in vol. page 407, and of 


of these detailed accounts and engra’ 


the latter in vol. viii, page 310. 

At the Woolwich Arsenal, the pier designed by Mr. J. 
W. Grover, the shipping and ee gg oe gar becker 
progress. This pier has a total length of 
into six spans of 481, each. The width of the is 
22 ft. 6 in., and the size of the pier head is 40 ft by 50 ft. 
A 80 ton crane, resting upon a 7 ft. diameter cylinder, is 


placed at the end of the pier. 
be 10,0002. 

The proposition for the 
seriously discussed during the past year, and many schemes 
have been submitted to the 
Council, Of these we 


cost of this work will 


i 


y or 
isting structure, at all fulfils the 
It is not likely that any action would be 


carry out alterations whieh would mar the entirely ; 
but it is an additional security that the of Lon- 
don-bridge have all théir work to do in the structure 


any 
not be safely applied. Meanwhile attention is turned to- 
wards the practicability of making Southwark. eon- 
venient for ordinary passenger transit, and by so doing to 
divert part of the London-bridge traffic. 

A new bridge across the Thames at Wandsworth has 
recently been proposed, and will doubtless be decided upon. 
The design, however, has not yet been prepared. 

Finally, we may refer to the Pons Asinorum, or Boutet’s 
bridge, designed to cross the Channel Dover and 
Calais, in any number of 
besides, the advantages of 
shipwrecked mariners, and such like, 
hardly remind our readers, is 
scientific principle, that if y 
far as it will go without ropture, and then a li 


further, it will break ; but if half a dozen such 
aly civene fountasion 


the secret whereby he stretches cables, not 
cease to sag, but have a considerable camber. 


| 





charges of rifle large-qraln puedes eee Peres Sneaks 


“ The employed is a modification of the water- 
level—an trough of buckthorn or other similar wood, 
clamped with iron, and at the ends. The interior 


eye. The trough is suspended by a single cord from a hook 
fasténed beneath the apex of a wooden tripod stand. The 
usual height of the latter is 44 ft. The instrument is adjusted 
by pouring water into the trough—which is deeper m the 
centre than at the extremities—and then shitting the sus- 
pending cord or the of the tripod until the surface of 
the water eoincides with a pair of the borigontal lines. With 
this level, and with the measuring line and pine belore 
described, all the requisite ‘tield work’ is readily and 
effectually, if not very expeditiously, performed.” 

Tue Svez Canat anv Livervoot Suirowxens.— We are 
glad to see that several of our Liv shipowners are avail- 
ing themselves of the new route'to India opened out by M. 
Lessops. The Merchants’ epenn 8 Company were the first 
to teh steamers vid the and they have had the 
satisfaction of hearing of two of their large steamers arriving 
safely at Bombay. . Alfred Holt has already 
steamer (the Cleator) through the canal, and we 
anticipates that his China will 
route. Messrs. 
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LOCOMOTIVE BOILER MOUNTINGS. 


DESIGNED RY MR. WILLIAM STROUDLEY, LOCOMOTIVE SUPERINTENDENT, HIGHLAND RAILWAY. 





3. TALLOW COCK, 





FIG, 2. INJECTOR STEAM COCK. 


FIG. 4. INJECTOR STEAM COCK FIG. 5. BLOW-OFF COCK. 


We illustrate, above, a number of examples of locomotive | 
boiler mountings of patterns which have been successfully . veo _ 9 TER COCK 
used for some aa ce by Mr. William Stroudley, the FIG, 6. CLACK-BOX. oS. ¢. Mewes coe. 
locomotive ee of the Highland Railway, and 
which have also been adopted on other lines. The main 
features in these mountings are the external screws by which 
the cocks are closed and opened, and the arrangement of 
double - faced valves which render packing unnecessary 
Referring to Fig. 1, for instance, which represents a set of 
gauge-giass fittings, it will be seen from the sectional plan 
that the conical back of the valve when the latter is open 
inakes a tight joint against a face provided for it, and thus pre- 
vents the passage of the steam or water past the valve spindle. 
In this instance, also, the back seating of the valve is, in the | . 
case of the lower fitting, so constructed that when the valve FIG. 8. GAUGE COCK. FIG. 9. MUD-PLUG, 

| 








is screwed partially forward, a communication is opened be- 

tween the gauge-glass and the waste pipe. The screw by | outside, is double threaded, and is of {in. pitch. Another; In the case of the clack box shown by Fig. 6, it will be 

which the valve is moved is square threaded, and is 2in. in | smaller injector steam cock with {in. bore, is shown by | noticed that Mr. Stroudley places the joint face on the 
i i under side of the screw, and the steam and water are thus 


diameter outside, and } in. pitch. From its pogition it can 
be readily oiled and kept im order, and as its threads have in. in diameter outside, and jin. pitch. | prevented from getting access to the latter. By this means 


case also 
ample surface, the wear that goes on is very small. The | The tallow by Fig. 3, the blow-off cock shown | all the difficulties incidental to screwed covers of the ordinary 
arrangement of the valve faces and the general details of | by Fig. 5, and the blower cock, gauge cock, and mud plug, | kind, such for instance as the sticking and furring up of the 
the fittings will be readily understood by reference to the by Figs. 7, 8, and 9 respectively, will require no | serews, is avoided, and Mr. Stroudley finds that the covers 
figure 8 description, as their construction is clearly shown by | thus constructed answer well. 
. however, point out that in the In conclusion, we may state that the whole of the details 


Fig. 4, the screw, which is double threaded in this 





Fig. 2 shows an injector steam cock with a clear bore of | t ongre i We ma 
1j in. and as in this case it is desirable that the cock may | case 0! -off gauge cocks, Mr. Stroudley uses | of the fittings we illustrate are very well worked out, and 
be opened quickly, the screw, which is 24 in. in diamet V-threaded screws. are decidedly worthy of attention. 
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THE ELLERSHAUSEN PROCESS OF RE 
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FINING TROY. 








We have on several occasions referred in this journal to 
the method of refining molten cast iron, by mixing it with 
solid oxides, which has for some months past been worked in 
America under the name of the “ Ellershausen process,” and 
we now propose to describe more fully the arrangemente 
employed in carrying out this process in practice. The 
novelty of the process consists in the application of the 
oxides or iron ore to the cast iron when the latter isin a 
molten state, and in the arrangements adopted for effecting 
the requisite mixture of the materials. In its earliest form 
the process was patented by Mr. Francis Ellershausen, whose 
name it bears, and it has been worked out, on a practical 
seale, by Messrs. Shoenberger and Co., of Pittsburg, U.S., 


the patents more recently secured for the ap us employed, 
and various details of the process, havin taken out b 
Mr. Thomas Shoenberger Blair, of the firm just mentioned. 
The “ Ellershausen process” may be deseribed as a substi- 
tute for the earlier portion of the ordinary ling process, 


the oxygen of the oxide of iron con’ in the iron ore, 
when mixed with the molten cast iron, combining with the 
carbon contained in the latter, and forming carbonic acid, 
which passes off into the atmosphere. The silicon contained 
in the cast iron is also, to a great extent, eliminated as it is in 
the pudding process. Of its action in removing sulphur, 
&c., we shall speak presently. The cast iron, r being 
mingled with the ores or oxides, forms what is termed “ pi 
bloom,” or “pig scrap,” and in this state it is placed in 
a puddling furnace, and raised to a bright yellow heat. ‘The 
“ pig blooms,” which weigh about Ib. each, do not melt 
at this heat, but they become softened, so that they can be 
broken up by a bar and formed into puddled balls, weighing 
each about 100 Ib. These balls are, at the Pittsburg works, 
first subjected to the action of the ordinary squéezers, and 
~~ rolied into bars. oe adopted f 
e must now « of the arrangements ‘or 
effecting the comma tnithine of the molten iron with the 
iron ore. In effecting this mixture it is necessary to ge 
some arrangements whereby the two substances shall 
brought together in quantities or masses so limited that they 
will in the very short time in which the cast iron 
from a liquid to a solid condition interlock as it were at 
instant of cohering. To accomplish this Mr. Blair causes 
both the fluid cast iron and the FP ye we 
received 





be made to flow in a manner simular te a fluid) 
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each into the upper 
the two troughs being set > sepa 

lower ends approach each other sufficient) 
tents of the two to flow or dash into 


leaving the troughs, but not until each has so 
its trough. If the two currents meet to 
extent upon either trough a dam would form 


end of a se te inclined spout, 
a each other so 


instantaneous “freezing” (as it may be termed) which takes 


place when the contact is eff 


flow by g the 


greater or less quantity at will. The molten 
other hand, is caused to flow in a flat stream of 
thickness by placing a dam or dams across the 


by to epread it out upon one level. 

In the engraving, which we annex, are 
arrangement of mixing @ tus em 
Schoenberger and Co.'s wor! 


part of the apparatus. This turntable, A, 
and receives a slow rotary motion by 
wheel, D, driven by a steam engine in 

C, on the turntable, A. On 


Mr. 
oxide to flow in a flat stream by placing a 
end of its spout nearly as wide as the latter, 

slidin gate up and down so as to 


at Pittsburg, 
vertical section, Fig. 2 a plan, and Fig. 3 an 
of a turntable about 18 ft. in diameter which form the 
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4000 tons of wrought iron have been 
Ellershausen process, little over twenty-eight per cent. of 
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“A pig metal smelted from very sulphury stock at the 
works of Meuwe, Gheenbeoge and Co. contained 0.42 sul- 
; the t iron from the same, puddled, contained 
0.027, when w the Ellershausen process only 0.12 
4. ¢. LI g@ & 6 
Iron ane 93.01 or rte 30 sateen ei 
MangaLese 0.21 tree. cob. —- —- — - —— 
Silicon... 693 OAl 6.17 0.16 O07 0.05 
P O57 O22 6.26 0.22 0.16 0.16 
Sulphur ... 0.08 0.008 trace trace trace trace 
Carbon comb. 106 (LM , 
Geaghite..  .. . 2&0 gies *** 990 O51 996 
Siagand trace CuAlCoCat®i 64 ———-—-— 


(4). Pig metal from Sligo furnace (Messrs, Lyon, Shorb, 
and Co.) 
(¢). Pig metal from Penna. ( Mesars. Lyon, Shorb, and Co.) 


(f'). Wrought iron from d puddled. 
(q). 2 - ,», Ellerahausen process. 
(A). - * ( Mesars. 


Lyon, Shorb, and Co.) 
(¢). Wrought iron from (¢) Ellershausen process. (Messrs. 
Lyon, Shorb, and Co.) 


k. ! 

Silicie acid . 14.02 8.95 
Peroxide of iron 17.71 14.01 
Protoxide of iron 60.31 68.48 
Lime - 2.08 1.74 
Magnesia O84 O85 
Alumina ... eee 1“ 1.31 
Phosphoric acid ... 2M 1.74 

6.38 0.72 


Sulphuret of iron 

(k). Puddied slag from a. 

(/). Siag produced by the Ellershausen process. 

“ The iron, a, was puddied with cinder from the puddling 
furnaces, while when worked by the Ellershausen process it 
furnished its own cinder, and it is for that reason that 4 
contains a larger amount of phosphoric acid and sulphur 
than i.” 

Besides being used by Messrs. Shoenberger and Co., the 
Ellershausen process is now being introduced on an extensive 
scale at Burden’s Ironworks, Troy, U.S., where the turntable 
is 26 ft. in diameter, and the iron is drawn direct from the 
blast furnace ; and it has also been introduced at the Wester- 
man Mill, at Sharon, U.S., where it is stated to have given 
good results. In this country it has been tried at Dowlais, 
but we believe that it was found that the labour of breaking 
up the “ pig-blooms” in the puddling furnace was so great 
as to counterbalance the saving effected by dispensing with 
the earlier stage of the puddling process. A comparison of 
this result with that obtained at Pittsburg tends to the 
supposition that the American irons used there cer- 
tain qualities which render them more adapted for treatment 
on Mir. Ellershausen's system, than those employed at 
Dowlais; and it appears desirable that these qualities 
should be accurately ascertained. 


MOUNTAIN LOCOMOTIVES. 
To rus Epiton or Excinesnine. 

Sin,—In the case of an ordinary locomotive engine for 
working a certain traffic on an ordinary railway, there can 
exist now-a-days no great difference of opinion as regards 
the general arrangement and motive power required ; and— 
rng | generally—it may be said that the standard engine 
of the English engineer, and the type of his Continental 
neighbour, resemble each other in all essential points. In 
the working of heavy inclines, however, the science of me- 
chanics applied to railways, enters into one of its most 
eritical phases, for there is increased resistance due to gravity, 
moist atmosphere causing loss of adhesion, sharp curves 
necessitating flexibility of rolling stock—obstacies manifest- 
ing themselves in the most striking manner wherever a 
mountain range is traversed perpendicularly to its direction. 
as is the case in the Alps and the Appenines. I do not 
include here configurations such as are presented by the 
Mount Washington Railway, the line now building on the 
celebrated Rigi in Switzerland, or even the Fell Saailway 
over Mont Cenis—cases where extraordinary mean are 
required im order to overcome extraordinary local diffi- 
culties; but there are difficult portions on great railway 
systems which must be worked, one way or another, with 
regularity and economy, such as the Lidge incline, the 
Hanenstein, the Semmering, the Brenner, the Giovi, &c. 

The question how increased tractive power is to be pro- 
vided for in such cases, presents itself in a double aspect, 
that of adhesion and that of boiler power. Take an ordinary 
six wheel-coupled engine from the plains into the hills, and 
it will at once be found, that while she behaved capitally 
down there, she won't'do up here; she will, perhaps, make 
plenty of steam, and yet do very little work for want of ad- 
vevion, she will slip, or to use the very appropriate French 
term, patiner. To prevent the evil effects of this phenomenon, 
and in order to ensure at all times—in spite of climatical 
a steady working, it 1s essential that there should 
exist a great excess of adhesion. If the driving wheels slip, 
end « httle sand is strewn on the rails, the wheels will begin 
to bite again iromediately ; but the use of sand has its incon- 
veniences, one of the most prominent being, that it renders 
the train bebind the engine very stiff, thus, while doing cer 
tainly useful work under the engine, it does just the reverse 
under the wagon wheels. Small jets of steam or hot water 
applied both on rail and tyre, have in many cases been found 
preferable to the use of sand. Nevertheless the sand box, as 
a very useful auxiliary means of adhesion, should never be 
omittel; but its application should be restricted, as the 
term “ auxiliary" defines already. Thus the sand box can 
never affect nor modify certain proportions in the locomotive 


obstacies— 





There remains the of coupling a greater 
number of wheels together, is just the peculiar moot- 
point among locomotive 
ee ee pod aated anise tate 
Wed by Ag eplindare pi hs ec i ny 4 
splon td We tan witked oxt ine ome 
tender system ; or the power of two or tnore ordinary engines 
ma 


freezing point, and when 
fine rain, during s fog or in thawing weather, the 
brought on the rails, freezes to an extreme hardness. In 
this state of the rails, the gripping friction between drivin 
wheel and rail becomes entirely paralysed, and the whee 
slides like a skate on the ice, hence the French expression 
patinage, or skating. In a similar manner (but in « i 
degree) the friction between driving wheel and rail is re- 
duced, if the surface of the latter is in an improper greasy 
state. On the other hand an engine will always slip if the 
driver, by throwing the regulator too wide open, demands the 
exertion of a force greatly exceeding the gripping friction, no 
matter in what state the rails may be. order to consider 
the action of a certain number df conies wheels and the 
relative effect of their combination, we will now assume that 
the rails have been rendered nearly unfit for adhesion through 
frosty or snowy weather, as occurs frequently in mountain 
ranges. On carefully examining such a rail after an engine 
or a heavily loaded wagon has passed over it, it will be found 
that the fine crust of ice has been crusbed and displaced from 
the top of the rail in the form of fine needles, thus the ad- 
hesive element is again established, and immediately follow- 
ing wheels will again find a firm footing on the rail table. 
This explains sufieciently why a four-wheel coupled engine 
slips less than a single driving-wheel engine ; a six-wheel 
coupled less than a four-wheel coupled one, and so forth. 
An engine pushing a train from behind will work very steady ; 
if two engines are coupled together, the second will only 
very seldom, or never, slip; in all these cases the rails being 
more or less dried up by the preceding wheels. 

Theoretically, an eight-wheel coupled engine, and two four- 
wheel coupled engines of together the same adhesive weight 
as the former would, of eourse, present the same power of ad- 
hesion on the rails, but ly, the latter case has abso- 
lutely an advantage. ice demonstrates that the two four 
wheels coupled engines will not slip both together and at the 
same time, while, with the eight-wheel coupled engine with 
one cylinder pair the eight wheels do slip together, for this 
simple reason that, after the first and pairs of wheels 
have found no hold on the rails, the cylinder power becomes 
too much for the third and fourth pairs of wheels and makes 
them slip also. There follows then the important maxim 
that, surpassing certain limits, the tractive power should be 
increased by the separating the elements of transmission, in 
other words, a greater number of steam cylinders, with their 
dependent motions, should be —— for. Fairlie, Meyer, 
and Petiet have shown how to do thitim practice, by pro- 
ducing engines combining great tractive force with a flexible 
wheel base. 

In conclusion, I beg your permission to make a few re- 
marks concerning the boiler of such and similar engines. 
Without adopting an excessive length I should, first of all, 
increase the ym he to, say, 5 ft. inside. Then the boiler— 
the shell of which presenting a cylindrical barrel of this 
diameter, and about 26 ft. long—should begin with an in- 
ternal flue or fire-box, containing the grate and leading to 
a kind of combustion chamber, placed midway in the boiler 
and some 4ft. long, and from this chamber tubes 12 ft. in 
length should lead off to the smoke-box and chimney. The 
flue or fire-box and the corresponding portion of the boiler 
shell should be flat-topped on Belpaire’s system. e flue 
would give 30 square fect of te area, and together with 
the combustion chamber, would present about 200 square 
feet of direct-heating surface, while 1800 square feet 
of tube surface could easily be got into the remaining 
part of the boiler, which would be worked like an ordinary 
locomotive boiler. A large dome may be placed directly 
over the combustion chamber, ~~ which the steam- 
pipe would communicate with the cylinders, a pair being 
placed in front of each group of coupled wheels. 

At all events, and as far as practical anticipations can 
foretell, the type ofan efficient mountain locomotive must 
be looked for on the systems indicated by Fairlie, Flachat, 
Petiet, Meyer, Thouvenot, and last, though not least, by your 
own excellent demonstrations 

I beg to remain, dear Sir, yours faithfully, 

Milano, December 18, 1869. A. Bruyyen. 


NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 

Proposed Blast Furnace and Patent Fuel Works.—The 
Caerphilly Colliery Company contemplate erecting, at an 
early date, a blast furnace and patent fuel works at 
W ernddu, and as the company’s property abounds in mineral] 
wealth, the undertaking will no doubt turn out a profitable 
one 

Branch Railway to the Lianelly Dock.—At the monthly 
meeting of the Lianelly Harbour Coummissioners, held on 
Friday, an application was made by the old Castle Iron and 
Tinplate Company for the laying of a branch railway to the 
Carmarthenshire Dock, which the commissioners agreed to 
entertain, and ordered that arrangements be made with the 
company to provide the funds for the works, on the under- 
standing that they should be allowed to recoup the cost out 
of the tolls to become payable to the commissioners, With 
reference to the proposed new railway, it was stated that the 
bridge at the head of the dock was not so strong as it ought 
to be to bear safely the loads brought over it, and it was 








; 
c 
q 
re 
RB 
3 


tion for the 





spring tides. On reaching Pp 

keley canal is the first difficulty to contend with, to meet 
which the engineers propose not to interfere with the canal 
levels, but to cross them by means of an opening bridge of 
65 ft. span and 44 ft. high. To connect the bridge with the 
Midland and Great Western Railways searcely any engineer- 
ing difficulty presents itself; and strong are enter- 
tained that for the benefit of South Wales and the Forest of 
Dean no conflict will arise to prevent the scheme becoming 
an alsolute fact. If made the bridge will be one of the 
greatest engineering objects in the kingdom, and certainly 
one of the most interesting accompli ts of modern 
science. 

Rejection of the Lighting Scheme at Blaenavon.—Contrary 
to expectation, the promoters of the scheme for lighting the 
streets of this rapidly increasing district with gas have been 
unsuccessful in their efforts, a majority of 25 of the rate- 
payers, at a public meeting convened for the purpose, ex- 
pressing their determination to remain in darkness a little 
longer. 

The Powell Duffryn Coal Company, Limited —An im- 
portant change is likely to take place in regard to the vast 
collieries of the above company, the lawsuit between them 
and the Messrs. Powell, the original owners, having come to 
a close, Mr. Vice-Chancellor James having made an order 
to the effect that the collieries shall be given up to the Messrs. 
Powell on the first of next month. 

Another Terrible Colliery Accident at Dowlais.—On 
Saturday afternoon another frightful colliery accident hap- 
pened at the Vochrine Pit, near Dowlais, by which five poor 
fellows lost their lives. About five o’clock in the evenin, 
four men, anda lad 15 years of , entered the cage, an 
when within about 30 yards from top, the winding rope 
broke, and they were dashed to the bottom of the pit, which 
is nearly 500 yards deep. As a similar accident occurred at 
this pit about a month ago, by whieh two men lost their 
lives, a —— inquiry will no doubt be instituted into the 
circumstances of the distressing accident. 

Quarterly Meeting of Tin Plate Makers.— At the 

uarterly meeting of Tin Plate Makers, held last week at 
the Bell, Gloucester, it was unanimously decided that owing 
to the continued depression a further reduction in the make 
should take place. 

The Iron Trade.—The quietude referred to last week as 
prevailing in the iron trade has not altogether disappeared, 
but it is satisfactory to find that the market continues firm, 
consequently no mistrust exists as to any retrograde move- 
ment having set in; but it is believed the quietude alluded 
to is occasioned by buyers being engaged in balancing their 
books and taking stock. The first week of the new year 
closed with prospects somewhat encouraging, specifications 
being more plentiful than of late, and a considerable amount 
of business is looked forward to be transacted in the early 
part of the present quarter. A large amount of business 
was last year transacted with American buyers, but owing 
to the large railway works now in progress, and others about 
to be commenced in that country, the clearances during the 
present year will no doubt show a considerable increase over 
those of any previous ones. same remarks are also 
applicable to Russia; and as the railway system is about to 
be extended in India, that part of the British empire is also 
expected to add to the demand. The principal portions of 
the raila now being shipped at the local ports is for the 
United States, and one or two cargoes are in course of ship- 
ment to Portland and Oregon territory. A large increase 
is jooked forward to in the home demand, the leading rail- 
way companies being in a better position to renew their 
permanent way than they have been for many months past. 
Chere is a steady increase in the demand for plates, owing 
to the marked improvement which has set in in the iron 
shipbuilding trade. 

The Tin-Plate Trade.—It cannot be said that any im- 
provement has taken place in the tin-plate trade during the 
past week, and a large number of hands are but indifferently 
employed. 

he Steam and House Coal Trade—The demand for 
steam coal is not so brisk as it was a month ago, but a better 
tone is observable as regards quotations, proprietors and 
shippers refusing to accept contraets at the low prices recently 
obtained. There is an average demand for house coals, but 
the present mildness of the weather will probably cause a 
falling off in the consumption. 





Tax Lexps Barner Comrrtirion.— The Leeds town 
council have awarded the first prize of one hundred guineas 
for a design for Leeds bridge to Mr. T. Dyne Steel, C.E., of 
Newport, Monmouthshire. The second prize of fifty guineas 
was awarded to Mr. Tarbotton, C.E., Nottingham. 
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Year's Day holidays, and 
advance of one shilling 
ddlers, and 10 per cent. to oe ee re 
essrs. Williams and Co., Excelsior Works, Wishaw. A 
meeting was held at Motherwell, on Monday, and delegates 
were present from various other works throughout Lanark- 
shire, but as the meeting was held in private, it has not 
publicly transpired what took place. employers still 
affirm that it is not yet their turn to give an advance of wages. 


3. 
+ 
SEE 


quired to put the puddlers on an equality with those of 
Staffordshire. There is some talk of having the question 
submitted to arbitration. If the arbitration in the north of 
England should result in an award of anything beyond the 


5 per cent. recently given by the employers, 
likelihood that the Scotch employers wil have 


nt. 
PYackt Building on the Clyde.—At present there are build- 
ing or contracted for on the Clyde the following yachts, 
most of which will probably take part in the — season 
of 1870:—Measrs W. Fife and Son, of Fairlie, are uildiag 
to order four yachts—viz., a schooner of 108 tons, a schooner 
of 85, a cutter of 40, and a cutter of 35. They have also 
contracted for a wooden cutter yacht of 40 tons. An iron 
screw yacht of 480 tons and horse power is at t 
being built by Messrs. Blackwood oe Gordon, of Port- 
Glasgow. Messrs. Robert Steele and Co., Greenock, have 
contracted for an iron-screw yacht of 450 tons and 70 horse 

er, for Lord Wilton. Messrs. Henderson, Coulborn, and 

0., of poe, Rw heoe ing an oak 0 schooner 

leasure it of 133 tons 50 er for a w 
Saatensie, and a pleasure (wenden } fim Colac! 
‘ampbell, of Bl ‘00d. essrs. T, B. Seath and Co., of 
Rutherglen, are building a yacht for Windermere. 

Failure of Another Shipbuilding Firm.—It is but quite 
recently that I mentioned the failure of an eminent ship- 
— firm at Aberdeen, and now I have the unpleasant 
duty of announcing the failure of a Clyde firm, Messrs. 
Robertson and Co., Greenock. At first it was stated that 
the liabilities were only 13,0001., but the statement now is 
that they are about 27,000/. The firm had no contracts on 
hand with the exception of two small st 3 for B 
Ayres, both of which were finished before the failure. 


The Rival Railways at Greenock.—lIt is stated that the 
Caledonian Railway Company's engineers were engaged 
last week in making a survey at the west end of Greenock, 
with a view, possibly, to the revival of their project of ex- 
tending their Glasgow and Greenock line to Gourock, a 
project which they abandoned some years ago. The coast 
steamers will probably begin to run early in the following 
seasc™ in connexion with the Greenock and Ayrshire Bail- 
way, and in opposition to those which ply with the pas- 
sengers by the Caledonian Railway. Since the former rail- 
way opened last month there has been a good deal of oppo- 
sition between it and the latter, and there is every prospect 
of more. The Caledonian Directors have been compelled 
to make considerable alterations in their fares to Greenock 
and in their train arrangements. 

Association of Engineers in Glasgow.—The usual monthly 
meeting of this Association was held last night—Mr. George 
Miller, jun., in the chair, when Mr. Alexander Russell read 
a paper on and exhibited the Anderston Foundry Co.'s 
patent “ Improved Railway Sleeper and Chair eombined, and 
coiled key for fastening rails,” which they have made for 
several colonial railways. Mr. John Page, C.E., took an 
active "yy in the discussion which followed, in the course 
of which a general opinion was expressed to the effect that 
the “ Improved Railway Sleeper” is a valuable addition to 
our permanent way, more especially since it —— great 
smoothness to railway travelling, and consequently adds very 
materially to the comfort of passengers. At the close a 
hearty vote of thanks was accorded to the Anderston 
Foundry Co., for their kindness in exhibiting the different 
articles mentioned imthe paper, and also to Mr. Russell for 
the trouble he had taken in bringing the subject forward. 
A conversation followed in regard to recent improvements 
in the preparation of moulds for casting, which afforded 
much useful information. 

Royal Scottish Society of Arts.—The fourth meeting of the 
present session of the Koyal Scottish Society of Arts was held 
on Monday night. Mr. R. W. Thomson, C.E., president, 
oceupied the chair. Mr. James Kerr read a paper on “ Sani- 
tary Improvements.” The paper was divi into four 
sections—the first treating of dry absorbing closets, how to 
make and how to use them ; see absorption and filtration 
of urine in dry earth, with description of improved urinals ; 
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Chamber of Commerce held yesterday the hp © cme . 
Ramsay, of Kildalton, gave an interesting elaborate re- 
port of his visit to the Suez Canal to attend the opening 
cones i ieee ey In ing his state- 
ment, Mr. Ramsay referred at some length to the defects 
which he had noticed in the canal, and the probability 

event, 


” 





the 
Mr. Macfie, M P., and the Patent Lawe.—At the Chamber | 1 


of Commerce meeting just referred, an address was delivered 
by Mr. Macfie on the Patent Laws, and the 
legislation upon those laws in the ensuing session of Parlia- 
ment. There was nothing new in the further than 
an announcement that an influential member of the Govern- 
ment had informed him that he might on being told at 
the beginning of the session what course Government would 
= and that the same person believed that there would 
no Government Bill on the subj 





Further Munificent Gift from Mr. James Yi There 
is now considerable sro ea , if not sbeelate ‘aart . 
that Mr. James Young, of Ba , will increase his dona- 


tion of ten thousand guineas to found a chair of technical 
chemistry in Anderson’s University, of which he is president, 
to twenty thousand, and thereby endow a chair of natural 

hilosophy in the same institution. The first-named sum 
om not been brought into use, but as the lecturer on 
chemistry, who successfully opposed the establishment of a 
new chair is now dead, teen. ne penne Sioa the 
way to prevent the acceptance of the generous donation for 
the stipulated purpose. 





HOUSE MOVING AT BOSTON. 

Tue American correspondent of the Times gives the fol- 
lowing interesting account of the moving of the Hotel 
Pelham, at Boston, U.S. He says: “Some years the 
Boston City Authorities, in pursuance of a plan for widenin 
and straightening some of the streets of that city, ddtormined 


t! 
to widen Tremont-street to 60ft., which necessitated the 


cutting off or removal of Hotel Pelham. Estimates were 
made of the damages in both cases, and it was found that re- 
moval would be the cheaper, but there were doubte of its 
feasibility. Experts were consulted, and experiuients made, 
and finally it was determined to move the building, an 
agreement being made by which the owner gave the city the 
right to move it back to the new line of the street, the city 
being ible for the d that might occur, and pre- 
senting the owner with a deed for the at the rear, which 
the building would cover after removal. The work was to be 
done between May 1 and October 1, 1869, Hotel Pelham is 
situated at the corner of Tremont and leston-streets, 
Boston, the fronts on those streets being faced with freestone 
backed with brickwork, 12 in. to 16in. thick, and the other 
walls being of brick. The building was to be moved from 
east to west, while it contained two brick partition walls 





running from north to south, and some short partitions ex- | tion. 


tending from Tremont-street to the first of the former par- 
tition walls. The side of the building is not at a right 
with the front, but the east and west partitions are at 
angles with the side, and therefore not parallel with 
the front, thus increasing the difficulties of removal. Some- 
what irregular in shape, the building covers 5800 square 
feet of lana, i : 


it 


Boyleston-street, while the depth is 62 ft. on the other side. 
There were brakes on both the rear and side. The Boyleston- 


street front was supported on eight granite columns, 12 ft. 
hig h; the Tremont-street front iy on two similar 

, while the remainder was up of rough block 
ee ee 
it had to be tied together with iron and timbers. Some 
of the walls were eracked owing to the building having 
settled after its construction, and paper was pasted over 
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TWIN RAILWAY CARRIAGES. 

A veW months ago we mentioned in this journal that the 
Metropolitan Railway Company, with a view of reducing the 
dead weight of their trains, were having made some twin 
carriages of lighter construction than the vehicles at present 
in use on their line; and of these ; which are being 
built from the designs of Mr. Robert Barnett, the loco- 
motive super tof the Metropolitan Railway, we this 
week pu a two-page engraving. Referring to Figs. | 
and 2 of out illustrations, it will seen that each twin 
carriage cousists of a pair of ordinary four-wheeled car- 
riages connected by « central combined buffer and coupling 
of a kind resembling that used on American rolling stock. 
This connexion is intended to be a out one, or rather 
it is not intended to be broken in making up trains, the two 
carriages forming the twin carriage being considered as 
making up one vehicle. 

The carrying ony ofeach twin carriage is the same 
as that of a single eight-wheeled carriage, such as has 
hitherto being used on the Metropolitan system; and the 
outer ends of the twin carriage are furnished with the 
ordinary coupling and side buffers, so that they can be 
ewer 4 worked in the trains with the existing stock.” On 
the Metropolitan Railway the traffic varies considerably at 
different times of the day, and to avoid hauling about a use- 
lewe amount of dead weight, it thus becomes necessary that 
during certain hours the length of the train should be di- 
mintshed. This being the case the application, throughout, 
of « system of close coupling, such has been adopted with 
suceces On several of the lines in the neighbourhood of the 
metropolis, would be attended on the Metropolitan Railway 
with « certain amount of inconvenience. By the adoption of 
the twin carriage system, however, Mr. Burnett has been 
able to apply an arrangement of short coupling between the 
two carriages forming each pair, and thus make up a train of 
a given carrying capacity, with a less total length than if 
ordinary four-wheeled carriages, with the usual arrangement 
of buffers, had been employed throughout; while, at the 
same time, by using the combined central buffer and 
coupling, he obtains greater flexibility than the ordinary 
arrangement would give. 

The principal dimensions of the twin carriages are as 
follows 

. ft. im. 
“8 


Total length of twin carriage over buffers... 
20 «0 


Length of each body (outside) 

Width 0 - ” ove ~— oe & 
- »” » inside ... oes a 

Height of compartments inside, at centre... 7 1 


; atside .. 6 38 
Length of 


- - first-class... 6 6 
° 2. ” second and 
third-classes... aoe we oes 

Height of doorways at centre 

Width of doors, first-class... ‘aid 
o » second and third-class 

Length of each frame inside headstocks 

Width between frames 

Transverse di 

Wheel base of each section ... 

Diameter of wheels on 


” ” 


between centres of 


3 6 


In the case of the first-class carriages, each body is di- | 


vided into three compartmente, each accommodating eight 


passengers; while in the case of the second or third-class | 


carriages, each body is divided into four compartments, each 
seating. ten passengers. A composite twin carriage is 
made up of one first-class section, and one second or third- 
class section, as the ease may be. The compartments of the 
first-class carri we may add, are separated by partitions 


extending the full height of the body, while in the case of | 


the second and third-class the eeeeennants are separated 
by half partitions only. A first-class 

carries forty-eight 7 g 
sixty-four 


pessongers , . 
carriage eighty passengers; this seati 





of x ing classes previously in use on the Metro 
politan line. twin carriages will, however, be lighter 
than those at present on the line, and, besides this, they will, 
when taken apart be much more handy to deal with in the 
repaint 


used, and taking al] the circumstances of the case into con- 


sideration, we cannot doubt that the adoption of the twin car- | 
riage system will be attended with good economical results. | 


s regards general internal fittings the new carriages 


resemble those already in use on the Metropolitan line, the | 


first-class cousfortably cushioned, and the seats divided 
by elbows, as shown in Fig. 3, while the second-class are also 
provided with cushioned seats. To facijitate the getting in 
and out of passengers during the brief stops made at stations, 
Mr. Burnett has provided each com mt with band-rails 
fixed to the roof as shown in Fig. 3, and placed at such a 


height that while they can be readily grasped by a person | 


when standing up, they are not in the way of 4 passenger 
taking his seat or rising from it. These hand-rails will, no 
doubt, do much to prevent the accidents caused by passengers 


taking hold of the door posts to stea:ly themselves, which now | 
The doors of | 


we illustrate are, it will be noticed, rounded at | 
the top, this rounding not only enabling the upper part of | 


occur but too often on our Metropolitan lines. 
the carriages 


the body framing to be strengthened by corner pieces inserted 
at the tops of the doorways, but also causing the doors to 


clear the sides of the tunnel if they should be accidentally left | 


open. This form of door has, moreover, we think, a better 
appearance than the ordinary one, and the feature is alto- 
gether one well worthy of imitation. a 
The frames of the carriages we are describing are of iron, 
and they have been made as light as possible, due regard 
being paid to obtaining the requisite strength. The side 
frames each consist of a 6 in. by 3 in. | -iron, having a vertical 
web .4 in. and horizontal web jin. har this | -iron having 
rivetted to it a 2f im. by 2 in. by Jim. angle iron as shown in 


the transverse section Fig. 3. These side frames are connected 
transversely by the hendsteche-snch formed of an Sin. by 
Sin. by jin. L-iron—and four transverse bearers as 
shown in the plan Pig. 2. Of these bearers the two central 
ones each consists of a Gin. by Sin. by 4 in. L-iron, while 
the other two are of the same section as the headstocks. The 

from each headstock to the 
transverse next it are 


other abe meted = Aang Hes 
angle iron while the itud: i whi 
<auangnd enous tn Hie’ &, av enna in. 

by tin. T-iron. The various parts of the frames are 
connected by a! irons and corner knees, and the corners 
are moreover stiffened by } in. gusset plates placed as shown 
in Pig. 2. The horn are bent over at the top and 
rivetted to the horizontal web of the side frames, r 
lower ends are connected by stays which, in combination 
with the diagonal stays shown in Pig. 1, form a system of 
bracing which materially stiffens the whole structure. 

The arra t of central combined buffer and coupling 
employed to connect the two sections of each twin carriage is 
shown to an enlarged scale by Figs. & and 9. ing to 
these figures it will be seen that the coupling link, which is 
11 in. long between centres, entera recesses in the buffer heads 
forged on the ends of the drawbars, and is secured by trans- 
verse pins. The drawbars, which are 2) in. square for the 
greater part of their length, carry at their inner ends cast-iron 
plates, which serve to pes | thrust or pull of the rods, 
as the case may be, to a set of Messrs L. Sterne and Co.'s 
pneumatic india-rubber buffer springs, arranged as shown. 
The coupling is supplemented by safety chains as shown in 
the plan, Fig. 8, and the nt alt r is very 
simple and gives ample flexibility. The section Fig. 9 also 
shows that it includes provision for the rise or fall of the 
sections due to unequal loading. The distance between 
the sections when coupled is 11 in. The buffers at the outer 
ends of the sections of the twin carriages are of the same 
pattern as those used on the ordinary earriages, the two 
baffer rods being connected by a compensating beam which 
transmits the «thrust to a set of Messrs. L. Sterne and 
Co.'s india-rubber pneumatic springs, while similar springs 
are also employed for resisting the pull of the drawbar. 
The whole of this arrangement was illustrated and fully 
deseribed by us on page 599 of our fourth volume. 

The bearing springs of the carriages are 5 ft. long between 
centres, and the links which connect them to the hangers are 
made rather longer than usual, and are arranged so that the 
ends of the springs are capable of a free transverse, as well 
as a longitudinal, movement. In the case of those iages 
fitted up with a brake also, there is a peculiarity in the 
arrangement of the brake-block hangers which is worthy of 
notice. This detail is shown by Fig. 13, from which it will 
be seen that the lower part of the hanger, to which the 
brake-block is fixed, is jointed to an upper portion which 
connects it to the carriage frame. 


pair of longitudinals extendin 


Sin. 


receiving two india-rubber blocks, between which is placed 


the bracket passes. The blocks of india-rubber just men- 
tioned receive the thrust or pull of the hanger (according to 
the direction in which the carriage is proceeding when the 
brake is applied), while the joint between the upper and 
lower parts of the hanger enables the brake-block to adjust 





twin carriage thus | 


‘ ite win ¢ >| . . 
$3. ® <-pr theggren. | and the compartment used for the accommodation of pas- | 


; and @ second or third-class twin | 


shops than the extremely long vehicles previously | 


itself perfectly to the wheel when wear takes place. By 
| these means the unpleasant jarring 
| application of the brake on some carritges is avoided. It 
will be noticed that the lower part of the brake hanger has 
the knuckle at its upper end so formed that the upper con- 
| neeting piece cannot be doubled forward against the wheel 
| when the block is worn. We may state here that on the 
| Metropolitan line no compartment is kept exclusively for 
the accommodation of the guard. The hand-wheel by which 
the brake is applied is situated in an ordinary third-class 
compartment, and when this is not oceupied by the guard 
| the fand-wheel is secured by a simple locking arrangement, 


sengers, the brake wheel merely causing the loss of one seat. 


capacity being, as |“, 

i aera that me - | The carriages we are describing, like all others employed 

we base a - of Gn Cant weie Le. | on the Metropolitan Railway, are lit by gas, aod our illustra- 
| tions show in detail the arrangements employed. 
learries on its roof an india-rubber gas bag or reservoir, 


| 


Each body 


capable, when distended, of holding about 62 eubic feet of 
ges. This bag is shown in‘part transverse section in Fig. 5, in 
part plan in Fig. 6, and in part sectional plan by Fig. ¢, from 
which figures it will be seen that it is covered by strips of 
5in. by jin. planking placed a short distance apart, and 
connected by transverse of galvanised iron, this covering 
insuring the steady closing of the bag, and giving the neces- 
sary pressure for the supply of the burners. opposite 
sides of the bag are connected about the centre of their height 
by transverse strips of india-rubber 14 in. wide by } in. thick, 
as shown in Figs. 5 and 7, while other stripe lia. wide by 
} in. thick serve as stays between the ends and the bottom of 
the bag, as shown in the last-mentioned figure. When the 
bag is fully charged with gas all these strips are in a state of 
tension, while as the bag gradually collapses, in conseqnence 
of the supply taken off by the burners, the strips draw the 
sides and ends inwards, and cause them to fold down neatly. 
he extent to which the gas bag is charged fs shown by an 
index finger arranged as shown in Figs. 5 and 6, this finger 
pointing to a scale marked on the outside of the gas box. 
The gas-bag is protected from the weather, &c., by a 
wooden bex with a galvanised iron top, this box being made 
thoroughly water tight, and @ kind of ventilator being pro- 
vided at each side of it to allow of the egress or ingress of air 
as the gas bag rises during the process of charging, or 
collapses while furnishing a supply of gas. It is particularly 
essential to the durability of gas bags that the access of 
moisture to them should be prevented, and as an additional 
precaution against leakage under the sides of the box, there 
is placed within the latter, and 4 in. from the sides, a strip of 
wood firmly screwed down to the iage roof, as shown in 
Fig. 5. This strip effectually arrests any water which may 
leak in between the sides of the box and the carriage roof. 





This upper portion is | alternately. 
formed with a long eye at its upper end as shown, this eye | also used for the suppl 
| being fitted at the + A 


a ferrule through which the pin connecting the hanger with | 


nsation caused by the | 








the gas rhe 
pipe shown in Fig. 10; but it is 

its mouth with a valve opening outwards, this valve being so 
connected to the top of the bag that it remains open while 
the latter isin a collapsed state, but becomes closed when 
it is fully charged. The use of this valve is to prevent the 
as bags from being strained by pag Comet with ata 
her pressure than is requisite for the supply efthatanien, 
even if the man in attendance should neglect to shut off the 

Oe ee ae oe Ong ee 
supply of to the burners is led off by a 1 in. pipe, 
which is cond from the bag down the end of the car- 
riage, as shown in Fig: 4, and then upwards again to a 
transverse 1 in. pipe, which communicates with a pair of 2 in. 
pipes extending along the roof of the carriage, one on each 
side, as shown in Fig. 7. The object of leading the 1 in. 
pipe first mentioned down the end of the carriage is to bring 
the cock, by which the supply of gas to the burners is regu- 
lated, into a position where it can be conveniently got at. To 
the 2 in. pipes, which we have mentioned as extending down 
the sides of the roof of the carriage, are connected the small 
pipes leading to the respective burners, each of these pipes 
ng furnished with a cock, while the 2 in. pipes, from their 
aratively large size, serve as reservoirs, and ensure a 
'y supply of gas to the burners. These large pipes, in 
fact, act much the same purpose as an air vessel on the de- 

livery pire of a pump. 

In ease of the first-class carriages, each compartment 
is lighted by two burners disposed, as shown in Fig. 3; but 
im the case of the second and third class there is one burner 
only to each compartment—or rather, to give a better idea 
of the arrangement, the whole body of the carriage, which 
is merely divided into compartments by half partitions, is 
lighted b four burners, which are disposed on opposite sides 
Besides lighting the compartments, the gas is 
of the tail-lamps, the brake carriages 
with a special pipe for the supply of 
these lamps. This pipe is of small diameter, but it is pro- 
vided with a spherical reservoir just beneath the lamp itself, 
this reservoir acting the same purpose as the pipes on 
the roof already mentioned and ensuring a steady supply of 
gasto the lamp. The mains from which the gas bags are 
filled are charged with gas under a pressure of about 4 in. 
of water, while the pressure under which the gas is held in 
the bags is equal to about § in. of water. Arrangements for 
recharging the bags are provided at Bishop’s-road Station, 
and at the terminal stations on the line, and the whole 
system—which with the exception of some improvements in 
detail is identical with that introduced when the Metropolitan 
Railway was first opened—is found to work admirably. 

Of the remaining details of the carriages we illustrate it is 
unnecessary that we should give any special description as 
they will be readily understood from an inspection of our en- 
gravings. As examples of recent first-class railway practice 
these carriages will, we believe, be regarded by numbers of 
our readers with considerable interest, and the moré so as 
they embody many novel features. In conclusion, we should 
state we are indebted to Mr. Robert H. Burnett, the loco- 
motive superintendent of the Metropolitan line, for the use 
of the working drawings from oath en illustrations have 
been prepared. 


eor 
8 





Tue Crevusot Coar.—The coal beds, which constitute one 
of the chief natural advantages of the Creusot, follow the 
axis of the valley, and lie in part directly beneath the works. 
The first out-crop lies at the foot of the hills beyond the pre- 
sent property of the company, and was formerly worked in 
open cuts. This was one of the first establishments to sub- 
stitute the working with post and stalls (in which all the 
pillars of coal are taken out, and the room completely filled 
in with earth and rock) to the previous method of. indis- 
criminate digging, where the walls were left to fall in. The 
coal area of the company measures 16,000 acres, and pro- 
duces annually 250,000 tons of coal, employing 1650 miners 
and labourers. These coal mines have thirteen shafts, and 
engines aggregating 700 horse power ; but the great bulk of 
the coal is raised to the surface through two principal shafts 
worked by engines of 100 horse power each. The above 
amount of 250,000 tons taken from their own mines is but 
little more than half the amount they consume; the re- 
mainder is brought from the neighbouring collieriers of 
Blanzy and Mount Chanin, and trom the basin of St, 
Etienne, eighty miles off. The Creusot is favoured by the 
variety in quality of its coal. The bituminous qualities, 
yielding 20 to 22 per cent. of gas are used for bisckamiths’ 
work. The eoal used for reverberatory furnaces yields 18 to 
20 per cent. of gas. The semi-bituminous coal used 
boilers contains 13 to 18 per cent. of gas, and, finally, a 
variety of anthracite is mined, which yields 10 to 13 per 
cent. of volatile constituents. A quantity of slack coal, 
amounting to 70,000 tons per annum is sold to coke manufae- 
turers. Thus it will be seen thatevery advantage is taken 
of the changes in the nature of their supplies of coal. A 
large preportion of the coal is also coked.—Iron Age. 
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ae eh and which if successful would deprive them 
of it. 
So Fulton went back to America in December, 1806, 


‘ . / 
with his experience and a rant of 15,0002. made him 
by our Government, in the hope of impressing his own 
countrymen with the importance of an invention he 
had failed to get recognised abroad. 

Four years were occupied in obtaining a small con- 
gressional t for experimental purposes ; and after- 
wards, with varying success, Fulton continued his 
labour, losing rather, by suffering his attentions to be 
distracted by a proposed system of marine attack, in- 
stead of concentrating it upon one subject of 
torpedoes. But in the States he met with still more 
opposition than in England ; he was bitterly attacked 
by naval officers, and his partial failure of certain 
organised assaults, made as test experiments, turned 
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ENGINEERING. 
FRIDAY, JANUARY 14, 1870. 
TORPEDO WAR. 
Tae story of submarine warfare is a chapter of 
American history. It was in America that the early 
and crude attempts at developing the means of de- 
stroying vessels by the agency of sunken explosives 
originated, and later, America was the scene of the 
numerous applications, in deadly earnest, and with 
fell results, which have given to the world nearly all 
its practical information on this branch of belligerent 
science. 

It was in 1810, when James Madison was the presi- 
dent of the United States, that Robert Fulton, the 
engineer of Pennsylvania, published a treatise, now 
extremely scarce, under the title of “Torpedo War.” 
Fulton then was in his forty-fifth year, and his pamphlet 
was the record of nearly ten years’ labour upon the ari 
of submarine warfare, it contained the description of 
experiments he had conducted in France and England. 
In 1797 he first broached his plans to the French 
Government, and was repulsed with a chivalrous re- 
sentment, excited by the proposition of any means for 
promoting wholesale = sudden ‘slaughter. But 
within four years, when Napoleon was First Consul, 
a a 5 outweighed sentiment, and the possible 
value of Fulton’s schemes being readily appreciated, 
he obtained from the Consulate the means of prose- 
cuting his experiments. He constructed a submarine 
boat, mechanically propelled, and descending within 
it, he himself destroyed in Brest Harbour, a vessel 
placed at his disposal, by means of a torpedo charged 
with 20 lb. of powder, and fired beneath the fated bull 
from his submarine boat, the Nautilus. This was in 
August, 1801, and is the first instance of the suc- 
cessful use of torpedoes. 

Three years later we find Fulton in London, work- 
ing under an alias, and urging upon the British 
Ministry what he had after all iailed in persuading the 
French Government to adopt. 

Pitt was then Prime Minister, and with sharp 
yerception saw dimly what might be effected by 

tobert Fulton’s new elements of destruction. A com- 
mission to investigate and report, was speedily formed, 
containing amongst its members John Kennie, the 
engineer. Nor was it long before a practical experi- 
ment was made in an attempt to destroy the French 
shipping at Boulogne. The unsuccessful result mili- 
tated against Fulton’s interests, but the failure was 
atoned by the experimental! destruction of the Dorothea 
on the 15th of October, 1805, off Deal. The Dorothea 
was a Danish brig of 300 tons, placed at Fulton’s dis- 
posal by Pitt, who took a great interest in the new 


which attempts were made, could only show a mark 
near her cat-head in testimony of the power of those 


a2 | deadly weapons Pitt had La ge upon this country, and 
a 


for which a large grant been made to their Ame- 
rican inventor. 

Then after nearly twenty years of work, Fulton was 
called to other labours more immediately important in 
their results, and with which his name is universally 
coupled. 

But although Robert Fulton was up to his own day 
the great inventor of, and worker in, submarine war- 
fare, it was David Bushnell, of Connecticut, who first 
conceived the idea, and constructed a subaqueous boat 
with explosive magazines for the destruction of vessels. 
This was about 1770, and later George Washing- 
ton, in a letter to Mr. Jefferson, alluding to Mr. 
Bushnell’s invention, spoke of it doubtfully, and 
thought but little of its merits. This opinion was 
probably founded upon the unsuccessful nature of 
its trials, which had been carried on under State 
authority. 

It was in the early winter of 1778 that the battle of 
the Kegs took place, when a large number of barrels 
filled with seule, and furnished with percussion dis- 
charges, were floated down the Delaware, with the 
object of destroying the British fleet then blockadi 
Philadelphia, In consequence, however, of the Englis 
ships having been warped up to the wharves to avoid 
the ice, the attempt was attended with none of the 
expected results. 

Tone after Fulton’s efforts had been almost for- 
gotten, Samuel Colt began to labour in the same direc- 
tion, and from the years 1829 to 1845, be pursued his 
investigations almost uninterruptedly. It was Samuel 
Colt who conceived and carried out the idea of ex- 
ploding torpedoes at long ranges by means of a galvanic 
battery ; his preliminary experiments were followed by 
the destruction of a schooner upon the Potomac river, 
at a range of five miles. After this several other 
vessels were destroyed while at anchor, and in April, 
1843, a 500 ton brig was blown to pieces when sailing 
at a rate of five miles an hour, when the operator was 
five miles from the scene of action. So far, all was 
satisfactory ; all the old crude prejudices that had 
obstructed Bushnell and Fulton had given place to an 
anxiety to learn more and more upon the art of sub- 
marjne warfare. But unfortunately it happened that, 
despite the _y. grants made by Government for the 
prosecation of Coit’s experiments, his invention was 
not made known either to the military or the naval 
bureaus, and his knowledge died with him. : 
Extensively as torpedoes were made use of during 
the progress of the Russian War, their designs pre- 
sented but little ingenuity. The contact mines were 
for the most part exploded by means of the mixing of 
sulphuric acl with chloride of potassa, the former 


being confined in an easily fractured glass tube, and 
the contact being then made with the powder. 

Besides the contact torpedoes, those fired by elec- 
tricity were also extensively used, but with little effect. 





But the time was soon to come when submarine war- 
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Northern and Southern States were in conflict. The 
latter with vital points on the — all-im- 
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them. i lied the want of power, 
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er an enemy's fleet with all. the certainty, 
economy, and completeness which Fulton had foreseen 
and maintained, 
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chevaus de friee, armed with to to be 
with a percussion fase, ignited by the contact of a 
passing ship. i of many forms were 
made and kept in store for any contingency. A 
favourite and cheap one was found in adapting ordi- 
nary beer barrels to the purpose, these tar coated, 
lengthened at each end by wooden cones, and heavily 
charged and fused, were either moored in channels or 
floated down upon a ship. Another form, used in 
hundreds, had thin sheet iron bodies to hold the 
powder, and were covered with a convex cap, easily dis- 
placed by a body coming in contact with it, and in 
displacement it Bisson 5 a trigger which ignited the 
charge. in, others were moored to anchors in the 
stream, and had pg go wees studded cor le pe 
percussion fusees. ese were especially desi to 
elude the constant dredging end. Shing for the in- 
fernal machines which a dire experience had taught 
the Northern fleet to be a necessity. And to them 
an auxiliary device was added, which bore the signifi- 
cant title of the “Devil Circumventor.” It was'a 
flat-based convex-topped chamber, holding a hundred- 
weight of powder, and fired by means of a friction fuse 
attached by a line to the moored torpedo, just spoken 
of, so that even if the one were raised harmless to the 
surface, the action of hauling it in must prove fatal to 
the vessel on duty. Others were designed to float 
down stream until they became arrested by any ob- 
stacle, when a small screw attached to then was 
driven round by the current, a hammer released, and 
the aneer ones, , But the most ct tae 
was that in which hydrogen gas was com into 
a sphere at the top of the torpedo, and which when 
let free by a passing shock, was discharged upon a 
piece of spongy platinum in the midst of the poo 
which was ignited by the immediate incandescence. 
om yp and yet more effective, was the plain — 
i with powder, in which lay perdu a fricti 
match, fastened by several lines to as many small 
pieces of wood, which floated harmlessly upon the water, 
till the side wheels of a vessel fouled them to its own 
certain destruction. ulton’s ideas of élockwork 
torpedoes were also introduced with horrible . 
We may mention, too, though it is not quite to 
purpose, the rough castings made to imitate large 
yieces of coal, filled with charges of gunpowder. 

ese were distributed artfully, and with great effect 
amongst the coal stores of the different vessels in the 
Northern service. Such weapons could, however, 
hardly be considered legitimate. 

The electric torpedoes of the South were on a = 
scale; that which destroyed the Commodore Jones 
held a ton of powder. Old boilers were cleared of 
their tubes and other impediments, caulked and filled. 
But besides these, very many shells of Zin. boiler 
plate, with conical ends, were made for the i 
purpose of commanding the narrow channels, and 
these were fired by means of batteries on shore, 

One more form remains to be described—submarine 


~ 
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— the object of attack. This was their dut 
warily 9 steal into the hostile fleet, to plunge, if o 
served, beneath the surface; slowly to make their 
way, under cover of night ; to single out their victim ; 
to elude all the guns that might here gliubee yl 
upon the small surface they occasionally left ; 
to come within a short distance of the vessel 

to destruction ; to bear down upon her with all the 
speed a half score men could get from the hand- 
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worked propeller , to explode some 200 Ib. of der 
under the antagonist’s quarter, and then to perish. This 
is the story of one of these submarine boats y told ; 
a loss of all the crew of volanteers by a sudden sub- 
mersion before an onset, a loss of all the crew before 
an onset once again, a loss of all the crew upon a trial 
trip below the surface, where the drowned men lay 
in their prison-house fr many days before thes eould 
he recovered, end fivally aa annihilation with an 
rmour-elad wich was destrovec, the whole cre 


truth which was apparent to Fulton, that the deadlier 
and more certain the engin nar ony 
would be to peace, is now . 
edged, ad ever mor han ao the words he wre wrote, 
nearl uarters of a century are 
to all the world. is teopade wane taiet s exoeee which 
bas only to be organised and developed to prove their 
vast utility to all mankind. 
TASMANIAN RAILWAYS. 
Ox the 22nd of Vetober, 1869, the Legislative 





dsappesring, with a transitory moustain of green 
waer for t cir monument, the story of a shattered 


sbip their epitaph. 


ngenuity, patience, and bravery surpassing des- | 
peration, is thus inseparably knit up with the oa 
at) offer a guarantee of 300,000/. (or less) either paid in 


of the torpedo war of the Southern States. Th 


Council and House of Assembly in Tasmania, passed 
an Act authorising the Governor in Council to enter 
into negotiations for the construction of a line of rail- 
way between Hobart Town and Launceston, and to 


power for so brief a time ree mnised as belligerent has! . raw igstalments, or as an annual t of 25,0002, 


at least ‘eft behind it the record of achievements un- 
dreamed of till then, and to the Southern States and 
Southern engineers belongs the credit of nearly all we 
know to-day of submarine warfare. 

During the progress of this war more than twenty 
fighting vessels were totally destroyed, to say — 
of the numerous casualties which partially disable 
other ships. 
one case was a large torpedo fired by electricity suc- 
cessful. It was moored in the channel way of the 
James river, and connected to a battery on the bank. 
The charge was aton of powder, and as one of the 
lange armour-clad gunboats was slowly and carefully 
ma 
and, the vessel rismg clean out of the water, fell back 
in fragments, broken to small pieces by the shock. 


The Cairo, however, one of the most powerful armour- | 


clads of the Mississippi squadron, was the first ship 
thus destroyed. She struck upon a contact torpedo, 
and settled down instantly. This casualty was 
followed by numerous others, for at first the 
officers of the Northern fleet did not appreciate or 
understand the power of the unseen projectiles they | 
had to combat, but a short experience pointed out the 
necessity of resorting to every means of protecting 
vessels and clearing the channels. This — 
dredging was of course attended with many explosious ; 
but after two years’ practice the precaution taken on 
the one side began to counterbalance the ingenuity on 


the other, and torpedo war, being better understood, | 


was less feared. 

It will be remembered that in a former volume 
we published the description and drawings of a| 
vessel constructed at the Brooklyn Navy Yard, but it 
was never put into use, the close of the war removing | 
its occupation. This vessel was by far the most com- 
plete that had been constructed. It was provided 
with steam power both for driving it forward and also 
for running out the torpedoes. A long series of ex- 

riments were conducted with great success, an 


atterly important modifications have been made by | 


means of which several torpedoes can be discharged 
from the vessel’s side as she passes the opposing ship. 

We have referred at so much length to the exten- 
siye use of torpedoes during the American War, and 
to the power of this nature of projectile, because the 
record of their work is of the greatest importance to 
ourselves, for the most extensive experiments are as 
nothing compared to the great realities of war. 

But great as were the results achieved during that 
period, the investigation of the past few years has 
placed us in a position far ahead of whatever bas been 
done. 

In England the art of submarine warfare ' 
reduced to an exact science; in France, wide 
secrecy, the military engineers are expenms.* 
torpedoes, and building submarine boats; ‘a } a 
similar vessels have just been finished, and muse are 
being made, while Austrian engineers are devoting 
themselves to the perfection of torpedoes. It was au 
Austrian engineer who exhibited the other day, to the 
officers of the flag-ship Franklin, of the Mediterranean 
American fleet, a torpedo with self-contained means 
of propulsion, which could be set to take any course, 
and discharged by percussion or time fuses, or clock- 
work, at pleasure. The experiments with this 
missile, it is said, were unerring, and that on each 
occasion the mine exploded upon the object at 
which it was directed. So important an improve- 
ment this would prove, that, if perfected, torpedoes 
would not only become the means of protecting the 
seaboard and rivers, but would also become the most 
formidable weapons of naval warfare. 

It is not long since this branch of the science of 
war was unanimously denounced as utterly inhuman 
and barbarous, unworthy to be recognised by civilised 
nations. To-day itis looked upon as one of the most 


aw, 


It is remarkable, however, that only in | 


ing its way up stream, the torpedo was exploded, | 


| 


.|earnest are their intentions, these 


) 


through a series of years. This guarantee, by the 
terms of the Act, has reference not only to the con- 
| struction, but to the maintenance and working of the 
line, the Government reserving to itself the privilege 
of purchasing the live at any Roa time. 

his action of the House of Assembly is the result 
\of many long and stormy debates, and is the first 
active step towards giving to the island of Tasmania 
that extension of railways upon which such prosperity 
as is open to ber in the future solely depends. 

In going thus far, the Government has pledged itself 
to an earnest co-operation and aid of the railway 
which shall be ultimately decided upon, and beset, as 
he inevitably must be, with advisers advocating 
their own special views, the position of the Governor- 
General will be no easy one. 

The battle of the gauges will be hardly fought at the 
Antipodes, and the 5 ft. 3 in. gauge having already been 
established on the island, there is so much in favour of 
its clique, and so much more against the promoters 
of the narrow gauge. On the other hand, the acknow- 
ledgment of Mr. Doyne and his party that the broader 
railway would cost at least 1000/. a mile more than the 
narrower, will have its own weight, for the unnecessary 
expenditure of some 100,000/. or 200,000/. is an im- 
portant consideration for a poor island like Tasmania. 
Again, the advocates of the 3 ft. 6 in. gauge can arge 
| the cheap construction and working of the Queensland 
| line, and the still smaller road in New nd ; they 

can bring forward the facts and figures of the Festinio; 
Railway, which proves its eminent prosperity. And 
they can point out the folly of broad gauge railways in 
| the Australian colonies, as instanced by the Victorian 
| lines, with their enormous expenditure and dispropor- 
tionate revenue. 

It is unfortunate that in those far distant colonies 
there is almost an entire abstage of knowl — 

ish 


‘the subject of railway requirements. A few 


an 
leaders to the blind. The force of education in a costly 
English school of construction, the lack of power to, 
| adapt the works required, to what is aueieel of them, 
a carelessness to, or indifference of, improvements and 
advances made at home, and even a determination, if 
they have once perpetrated an error, to uphold it to 
the last, even to the continual misfortune of the 
| country ; all these causes help to retard the advance of 
/some of our colonies, and to involve their people in 
| costly undertakings. 

It is true that there is in Tasmania a “ Railway and 

Progress Association,” a sort of moral vigilance com- 
'mittee, which has appointed its members, who meet 
| periodically, and, to do them justice, have done some 
good in helping their island forward. But however 
ntlemen com- 
| posing the association know but very little of appro- 
| priate railway construction ; consequently they do not 
|} advance toa desired end with that certainty which 
might well be desired. Moreover, being somewhat 
given to oratory and mutual contradiction, the result 
of their meetings is still further neutralised. But in- 
| dependently of this association, who only require to 
| be rightly directed in order to bring to bear an im- 
| mense influence upon the railway policy of the colony, 
the leading inhabitants of Tasmania are fully alive to 
the lack of wisdom shown in what has already been 
done towards railway construction, and, knowing that 
a far cheaper and more economically worked system 
exists, will not quietly submit to the carrying out of 
Mr. Doyne’s crotchets, and the waste of public 
money. 

It must be fresh in the minds of the colonists in 
Tasmania, that Mr. Doyne reported at great length 
upon Mr. Fitzgibbon’s line im Queensland ; that 
besides expressing grave doubts as to the economy 
of narrow gauge railways in general, he staked his 





important aids to offence and defence, for the great 


professional reputation upon the assertion that 


fe pe able men possibly, find their way out there | 
one-eyed though they may be, assume the réle of | 





The policy of light narrow railways for new and 
,0or countries is sliwly being understood, but it is a 
lene way to the Antipodes, and there is much oppo- 
sition ; nevertheless we believe that the Railway and 
Progress Association are sufficiently aware of the ad- 
vantages the cheaper system offers, to make a vigorous 
stand. And when once it is comprehended that a 
broad gauge line means wasted capital, then they 
will refuse any system but that which has been 
proved the best. 

And it ought to be plainly evident to ail those most 
interested, that when the advocates of the 5 ft. 3 in. 
gauge admit that its construction would involve the 
outlay of 10007. a mile additioual (an estimate very 
far below the truth), and that when they descend to 
such a poor line of argument as they have adopted— 
that a certain length of railway having been made, the 
gauge question was already settled on the island, and 
that the 5 ft. 3 in. width was advisable because it, 
being the Victorian gauge, the rolling stock could be 
made in the Victorian shops—it must be evident to 
their listeners that they have a bad case. 

Such salient points as these should be submitted 
to Tasmanian public opinion, for the success of light 
cheap lines, and the failure of broad and costly rail- 
ways in new countries are facts impossible to mis- 
understand, and the relative cost of both, in construc- 
tion, maintenance, and working, can be easily obtained 
and made public by the association which professedly 
takes the progress of the colony so much to heart. 





METROPOLITAN IMPROVEMENTS. 

Tue report of the surveyor to the Holborn District 
of the Board of Works upon the plans deposited in 
the Private Bill Office, which affect the particular 
district he represents, has just been published. There 
are but three Bills to be considered, the Charterhouse 
Market, and the North London and London Street 
Tramways. The first of these plans refers to a pro- 
position for erecting a dead meat, poultry, and vege- 
table market between Cow Cross-street and Farring- 
don-road, near the New Smithfield Market recently 
completed. In pointing out the improbability of 
Parliament sanctioning another market so close to 
the’ existing one, and granting to its private pro- 
moters peer which of a right belong only to 
Municipal ies, the reporter reminds the rd 
— this scheme has but little official interest to them- 
selves. 

Of the two Tramway Bills shortly to come into com- 
mittee that affect the of Works in the Holborn 
district, the one entitled the North London Tramways 
Company, proposes to start at Willesden, and coming 
down the, Edgware-road, pursues the same route as 
the Metropolitan Railway as far as Charles-street, 
where the line would end. The main line of the 
London Street Tramways intends to start at Kentish- 
town, and running down the St. Pancras-road, to pass 
through Charles-street, and continue along Farringdon- 
street, and crossi Blackfriars-bridge, would ter- 
minate in the Blackfriars-road. Also, they propose to 
make a double line between High-street, Islington, 
and the Post Office, and another from Willesden to 
Oxford-street, through Holborn, to Farringdon-street. 

The comments of the Board of Works’ surveyor 
upon the poliey of permitting lines of rail-laid tram- 
ways in the crowded streets of the Metropolis pro- 
bably foreshadows the course the Board will adopt 
before committee, when the question of the Bills is 
being discussed. 

The report points out that though the advantages 
of such tramways as are proposed for construction 
may be very great to the inhabitants of the suburbs, 
portion of the roadway in 
roughfares must be unques- 





the monopoly of a la 
crowded and limited ‘tbo 


tionably objectionable. That the companies have erred 


gravely in ju nt in seeking for powers to lay 
charges upon the tramways when used by other than 
their own vehicles there can be little doubt. To ob- 
tain a concession for construction is the utmost that 
they can reasonably expect, and the attempt to obtain 
a monopoly for a portion of the public highway is 
simply ridiculous. And we believe that the surveyor 
of the Holborn District has in his report suggested 
the best means of dealing with the tramway question 
in these streets, where it is impossible to set aside any 
portion of the width for a special purpose. In the 
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streets are 

poly Bay! be simply a paryh pave to the 
w the tram cars, and carrying capacities 
to suit both classes of tramway. The which has 
been thrown into this branch of engineering work in 
the present session, promises well for the success of the 
tramway system, and while a large proportion of 
public and official favour will be extended to this 
improved means of metropolitan communication, the 
opposition of railway interests, however severe, can 
hardly be based upon reasonable grounds. 


THE COPPER MINES OF TIMOR. 

A necent pamphlet from the pen of M. H. de 
Bruijn, late director of Public Works to the Batavian 
Government, contains some interesting particulars 
respecting the progress of copper mining in the island 
of Timor.* 

We may remind our readers that Timor, or Timér, 
is a long, narrow island, in the Malayan Archipelago, 
lying between Long. E. 123° and 127°, and Tat, 8. 
ge and 11°. Its area is computed by Baron Melville 
van Carnbée at 9808 square geographical miles. The 
Portuguese and Dutch both possess settlements on it. 
The northern, reputedly the most fertile half of the 
island, belongs to the former, the seat of the Govern- 
ment being at the port of Dilli, on the north coast.t 
The Batavian Government is represented by a resident 
at Koepang, a port at the south-west extremity of the 
island, mite a er harbour, well known to seamen in 
the China trade. The population of the Dutch settle- 
ment, according to the census of 1865, was composed 
of 190 Europeans, and 752 Chinese, besides natives, 
whose numbers were unknown. The rest of the 
island is under the rule of numerous petty chiefs of 
native tribes, who represent an infinite variety of races 
and cross-breeds. The name Timar, in the Malayan 
dialect, signifies “‘the East,” and there is reason to 
believe that it was the limit of the early Malayan 
voyages in that direction. 

M. de Bruijn, quoting from a series of papers by 
M. P. J. Veth, which appeared in a Dutch scientific 
publication, the Gids, some years back, gives a brief 
sketch of the geology of the island.{ 

The surface of the island, he states, is extremely 
mountainous, but the elevations are not very lofty, 
the highest not exceeding 6000 ft. above the sea level. 
The mountains of Miomaffo, Moetis, Fetie, and Fatoe- 
Leeoe, which form part of a chain which separates the 
Bay of Koepang from the interior of the island, vary 
from 4000 to 4500 ft. 

The mountain ranges are composed of rocks belong- 
ing to the older Neptunian formations, the grau- 
wacke group. The limestones, from their marked 
characteristics, are distinguished by the natives as 
Fatoe (from the Malay Batoe), stone rocks; the 
grauwacke sandstones, on the other hand, having less 
strongly defined features, and being usually covered 
with herbage, are known as Netem. In many parts 
of the island, notably at the southern side of Mieo- 
maffo, the Neptunian strata are penetrated by dykes 
of the sedelisiog Plntonian rocks, a species of 
serpentine, with numerous veins of quartz, asbestos, 
&c. Traces of copper and of meteoric iron are plentiful 
in the beds of the numerous small streams which take 
their rise inthe mountains, and of which the principal 
empty themselves on the northern coast. 

in the north and west, and in some parts of the 
south of the island, the grauwacke rocks are overlaid 
with masses of coral, and the coast is surrounded by 
a broad girdle of white “Jura-kalk,” which in many 
places is stained of a brownish colour by the presence 
of metallic oxides. These particulars agree in the 

* Ontwerp van Kopermijn, Ontyuining op het ciland 
Timor. Leyden. 1869. Second Edition. 

+ The Portuguese settlements are seemingly in a very 
neglected state. Professor Bickmore, who visited them in 
1865, writes: “The last governor of this place, Dilli, had 
run away a few months before we arrived, because he had 
received no pay for half a year, though his salary was only 
five hund guilders (40/.) per month; and a merchant of 
Macassar told me that when he arrived at that city he had 
no means to pay his way to Europe.”—Bickmore’s Travels 
in the East India Archipelago, p. 122. 

t These details have been obtained from a geological 
sketch, by Dr. Swaner, from materials furnished by 
Dr. Macklot’s expedition. 

















main, with the observations made in the neighbour. | the results of the first twelve months’ operations, dated 
hood of Koepang by the late Mr. Beete Jukes and by Slat Angest, 1868, act gh, 
Bickmore.* The latter gentleman, on the Beceipts.—By pikuls of copper ore, yiel 

authority of Dr. Schneider (f), states that un-| 10 per or rd pel energy ty rye 

or , closely amor- 

shoes Martie para of Australia ; and, he adda, that | Sorins ; 20 Chinese miners, 7200 fi ate 

Ls 91,248 florins ; tribute to native florins ; 
copper veins are more or less wherever the &o., 30,000 florins ; florins ; cost, &e. 

Jurassic beds appear, but in the greatest quantity |of'wndting, florins ; of ore and copper, 

nearest the diorite.” According to na ag cy ale 21,866 3 im all, 260,000 florins. 

existence of copper in Timor was known to the b cabo ey thus exceed the (on first 

crus mado. copper. wisi the es of he Udeed | ee ane Mt Oe seen © 

in in Ww . 

which led to no results "é equivalent to 25 stay Pet cent. (or allowing 6 per cent 
The attention of the Batavian Government was 53 

again directed to the subject by M. Hazaart in 1821, | for the cost of the loan, 19 —— per cent.) on the 

and by M. Kruseman, who had been com- 190 

missary on the island in 1824. In 1828, a scientific ital of 500,000 florins 


expedition, consisting of MM. Muller, Van Raalten, 
and Zippellius, and presided over by Dr. Macklot, was 
despatched to Timor to report upon the general 
resources of the island. The existence of copper was 
satisfactorily proved, but the views of the com- 
mission were unfavourable to the commercial success 
of any plan for working it. 


Matters remained thus until the arrival, in 1848, of | ' 


M. von Sommer, a well-known German mineralogist, 
who had 
in India, subsequently in re Yj and by whom 
a very favourable opinion was formed of the prospects 
of copper mining on this island. Through the in- 
stramentality of Baron van Leyden, the resident at 
Koe , some specimens of copper ore, collected b 
M. von Sommer, were analysed at Batavia, and yiel 

40 per cent of pure copper. M. von Sommer died in 
1849, but the research was continued by his fellow- 
traveller, M. Broueder, who applied to the Batavian 
Government for a concession of mining rights in cer- 
tain localities. During the delays which followed 
upon their application, M. Broueder also died, and 
the project was again set aside until 1865, when it 
attracted the attention of the present grantee, Mr. 
James 8. Crawfurd, an influential and wealthy resident 
at Batavia. 

As a preliminary measure, Mr. Crawfurd proceeded 
- Australia to — himself = the processes 
of copper mining and copper smelting as practised 
men P On his Boao in 1868, he es accompanied 


at Melbourne, and by a mine-captain and four miners. 
Explorations were at once commenced by the latter. 
The positions of eight lodes were already known, 
having been laid down in a report prepared by the 
resident at Timor in 1863. Others were ily dis- 
covered. Rough driftways were cut, and, as antici- 


pated, abundant indications were soon evident’ of 


extensive deposits, which, from the richness of the 
yield and the accessibility of their situations, bade 
fair to outrival the famous Australian lodes. 

Mr. Crawfurd now applied to the Batavian Govern- 
ment for a concession of mining rights over certain 
lands indicated by him. He also forwarded specimens 
of the ore, which yielded an analysis from 14.59 to 
18 and 19 per cent. of pure copper. The Batavian 
Government, however, denied its authority over the 
lands in question. Eventually, through the interven- 
tion of the Dutch resident, the desired concessions 
were obtained from the native chiefs of Harnens, 
Bebokki, and Djenile on condition of the payment of a 
small money tribute annually. These arrangements 
were finally ratified in April, 1868. 

Mr. Thomas, who was thoroughly convinced of the 
solidity of the undertaking, offered, before his return 
to Melbourne, to find a sum of 20,000/. to launch the 
undertaking, upon condition of receiving 4alf profits. 

This sum was regarded as inadequate, and the pro- 

| was set aside. Mr. Crawfurd next addressed 
himself to the author of the pamphlet before us, who 
was absent in Holland on sick leave, requesting him 
to enter into negotiations for obtaining in Europe the 
sum of 500,000 florins (40,000/.) which it been 
decided was requisite for the commencement of the 
work. 

The desired arrangements were concluded by M. de 
Bruijn, shortly afterwards, in what manner and upot 
what terms is not stated. In the second edition of his 

mphlet, which is dated Leyden, June, 1869, M. de 
rege speaks of the concern as being ina fi 
state, and he appends the accompanying abstract o 


* Beete Jukes, voyage of HMMS. Fly, p. 383, 388. Bick- 
more’s Travels, p.119. 

+ M. von Sommer had been em by the New South 
Wales Government in 18465, and was the author of a small 





work in English, entitled, The Gold-Digger’s Manual. 


uired mach experience in these researches | ' 












by Mr. Thomas, a banker and copper-mine director 
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was made a year or two back, by i 
writer, to prove that a certain immunity from the 
attacks of Asiatic cholera was produced by the ab- 
sorption into the s of these salts. It is remark. 
able that cholera, which has been so des ive i 
— parts of the Archipelago, has never yet appeared 
in Timor. 








Tue Warer Surr.y oy Srracuse—The Muni ity 
laying on water for the 

ings in the vici 
four 
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since the French 
perceptible — = 2, Soe po flog 
to i, hace guniel tee con dhe 22 Rye 
the was too shallow, it has been deepened oi rg 
there remained only two metres to complete the length 
of the canal, out of about 80 metres. To the im- 
patience of the shareholders the names of some of the largest 
of the vessels that have passed or will pass are and 
ate as follows. At the head of these are vessels : 
Fie Soseilion, of SOAS Cee Seakcer Se Seng marae, 
2097 tons; the Mauritius, 2150 tons; the Port Said, 898 
tons; the Ismailia, 899 tons; and the Bolivian, 2815 tons. 
The vessels belonging to the Ocean Steamship Company are 
to pass regularly through the canal. 
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STUMP DRAWING BY STEAM. 

Is the neighbourhood of Tattershall, in Lincolnshire, are 
some hundreds of acres of waste land, of a light sandy and 
gravelly nature, encumbered by the stumps of Scotch fir- 
trees cut down some years ago, and only growing wild grass 
and ling. It has been proved, however, by experiments made 


THE INSTITUTION OF CIVIL ENGINEERS. 
Address of Cuantes Bracken Viexores, +» FRS., 
President, on taking the Chair, for the First Time, after 
his Election. 
January 11, 1870. 
Gesriemes,—In assuming for the first time this chair, 





in a small way, that this land, if properly cleared, drained, 
and cla is capable of bearing good root crops, but until 
lately great expenditure of labour incidental to extract- 
ing the stumps and roots of the fir-trees has prevented the 
work of reclamation from being carried out to any great 
extent. A short time however, Mr. John Robert 
Bankes, the agent and steward to Lord Fortescue, to whom 
the land belongs, determined to attempt drawing the stumps 
by means of steam ploughing engines, and eventually, after 
a cousuitation on the subject with Mr. Toepffer, of the 
North Lincolnshire Steam Cultivating Company, a contract 
was entered into by this company to perform the work. 

The stumps are from 12 in. to 20 in. in diameter at the 
base and stand from about & ft. to 10 ft. apart, and the 
operation of drawing them, which has now been going on 
successfully for some weeks past, is performed as follows: 
Two of Messrs. John Fowler and Co.'s 20-borse steam 
ploughing engines are placed about 200 yards apart, with a 
row of the tree stumps between them, and, in commencing, 
the wire rope from the drum of one engine is led across to 
the second engine, passed round a snatch-block there, and 
led back and attached to the engine from the dram of 
which it was uncoiled. The enatch-block just mentioned 
is connected by a strong chain to a two-fluked anchor of a 
form suitable for taking hold of the stumpa, and to a chain 
at the back of the anchor is attached the rope of the 
second engine. Things being thus arranged, the anchor 
which is, as it were, suspended between the engines is 
raised by four men and placed about 2 ft. in the rear of the 
first stamp to be extracted. The engine connected with 
the snatch-block is then made to baul upon its rope when 
the anchor is drawn into the ground, takes hold of the 
stump, and extracts it with the utmost ease. As soon as 
the root is clearly pulled up, the second engine hauls back 
the anchor to clear it, and all is then ready for acting on 
another stump. When fairly at work, the drawing of the 
stumps is performed at the rate of one per minute. 

The pull which each engine is capable of exerting on 
the rope is about 8 tonsa, so that by the aid of a single 
snatch-block a pull of 16 tons can be exerted, or by means 
of a double snatch-block a pull of over 30 tons. The 
double snatch-block, however, is only required for the 
largest stumps. Besides the two 20-horse engines, two 
others of leas power are engaged in drawing the extracted 
stumps into heaps, and thus clearing the land for plough- 
ing. The whole operation has, as we have said, been 
thoroughly successful, and all parties concerned are to be 
congratulated on opening up a new and useful field for 
the employment of steam-ploughing engines. 


Tae Tay Baivex.—There has been lately exhibited at 
the Royal Exchange Reading Room, Dundee, a drawing of 
one of the 18 spans of 200 ft. in width—one of the largest— 
of the prope Tay Bridge. We have already said that the 
bridge is to have 70 spans, and is to be constructed on the 
lattiee-girder principle. Four of the spans will be 60 ft. wide, 
forty-eight of them 120 ft. wide, and the remaining eighteen 
200 ft. in width. The spans of 200 ft. the drawing of one of 
which was exhibited, are supported at the extremities by two 
columns of 16 ft. diameter each at the base. The diameter 
of 16 ft. is maintained from the base of the columns to a 
height of 4 ft. above high-water mark, at which height there 
is a fender. Here the columns begin to taper, the space 
between them being built up with stone, so that the breadth 
of each pier will be 32 ft. The girder lattice work, of which 
the ee oe consists, will be divided into three sections, 
one of which extends over the navigation channel, the other 
extending to either shore. From the surface of the water at 
full flood to the under side of the girders at the centre of 
the bridge the height will be 100 ft, The report of Mr. 
Hepple, C.E., and Mr. Harrison, C.E., the engineer of our 
new harbour works, is entirely satisfactory as regards the 
undertaking. 


Tus Errects or tus Tetzcrarn Payments.—The City 
editor of the Times says: “It may be doubted if the full 
effect likely to be produced by the telegraph ments of 
5,715,0001,, to be made within little more thes 2 fortni ht 
from this date is yet sufficiently estimated by the | me ie. 


Alt h there has been more buoyancy of late in forei 
securities, the more solid class of investments represented by 
the English funds and railway stocks continue to manifest a 
degree of inactivity such as is rarely witnessed except when 
there are financial or political contingencies weighing upon 
the public mind. Considering that at nt, so far from 
contingencies of this kind being visible, ah the Powers of the 
world seem to be bent u peace, in order to develop their 
mineral resources, and ¢ commerce in all quarters has for 
three years past been more free from speculation, than at 
any former period, the only explanation of the existing state 
of feeling must, unhappily, still be found in the fact that the 
discouragement from panic of 1866 has been but very 
— overcome. This slowness of recovery is greatly to 
regretted from the fature danger it involves. Every 
well-considered venture now entered upon would enjoy the 
fullest conditions that could promote success, but, instead of 
selecting the sober moment, all our operators will start to- 
ther with immoderate courage the moment a revival shal! 
yecome palpable, and it will then take but a year or two to 
= @ repetition of the old experience of inflation and 





g to so many distinguished and honourable 
oceupants, whose names are graven upon the marble 
before you, the first duty is to my deep sense of the 
honour, which by your kind . has been conferred, 
raising me to a position whereby I am 

over your i if it be in my power, 

the utility of our noble ituta My 

point of —though for myself I feel it to be almost - 
mount—is most ially to thank my friend Mr. Hawksley 
especially, and the vice-presi senior to me, who have so 
unselfishly waived their prior rights for a season, and led to 
the resolution of il to put me forward for ident. 
To the very flattering concurrence of these frie: ratified 
by your most deeply-a i vote, I am this evening 
placed here thus inently. I will a 
to prove that I shal] not be found wholly disqualified for ful- 
filling the duties you have a right to expect me. 

Let me be permitted to glance for a moment at the pro- 
gress of our Institution, although in doing so there must 
oceur some unavoidable repetition of what has been ex 
vy former presidents on similar occasions, and is set forth in 
the recent annual report. It is due, however, to ourselves 
that our scientific brethren, in cognate professions and pur- 
suits, as well.as the engineering world outside of these walls, 
should be made acquainted with our success through more 
than one channel, for obvious reasons. 

The first president of this Institution was that eminent en- 
gineer, Telford, who had but little support at first. Now, in 
the 53rd year of assembling, the numbers are 1636 members 
and associates, besides 173 students, whom we qe to in- 
corporate with us from time to time. Well may I feel proud 
at being selected to ide over such an Institution. 

Pondering upon what should constitute the staple of my 
address, I propose to limit myself to a very few subjects. 
I shall commence by endeavouring to interest our younger 
members, and I trust the older ones also, by giving a rapid 
sketch of the progress of events which has led to the present 
system on the Continent. I will next speak of our own 
mode of going to work. Afterwards venture with notices of 
some of the chief professional subjects of the day, and if 
your patience is not exhausted, I will conclude upon remi- 
niscences of matters which at the time were replete with in- 
terest to engineers. 

In following up this general outline I cannot en to be 
very logical. I fear, also, that I shall not be able, when I 
come to reminiscences, to avoid allusions personal to myself 
Still, amid the multifarious matter with which the speech 
and recollections of an old man are prone to be filled, some- 
thing useful may be learned by the younger, something 
pleasing recalled by the elders; may Vung in the words of 
the Latin classic— 

“ Indocti discant, ament meminisse Periti.” 

Let me employ a as hope not yet worn thread- 
bare—and compare myself to a traveller who has ascended a 
mountain top towards the close of a wearisome day, and 
looks on the scenes passed through, spread like a map at his 
feet. When he first started in the morning, “ distance lent 
enehantment to the view"—Lllusion vanished when reality 
was attained ; but the scenes once left behind, the Enchant- 
ment returns partially, and, on a retros ive view, the 
brilliant pleasures of Hope seem to be replaced by the more 
sober pleasures of Memory. 





In tracing the first steps of engineering, I need not refer 
to history for confirmation of what is self-evident, that in 
the earlier stages of the human race their first want must 
have been, as it now is, a supply of water for the men, and 
beasts of tribes, whether nomadic or stationary, when no 
longer within reach of the natural streams and springs ; and, 
assuredly, the individual who first dug a well in the desert, 
and raised water to the surface by the simple contrivance of 
pole and bucket was the first mechanie—the first pre-historic 
engineer, whose rude invention, nevertheless, has been fol- 
lowed in all subsequent ages, introduced into most countries, 
and extended, by various applications of animal power, to 
the raising of water, wherever found, from a lower toa 
higher level. 

As civilisation advanced, and shepherds became cultivators 
of the soil, in the warm climates of the East, the fertilising 
and renovating water was led by narrow artificial channels 
from the rivulet or lake, to the field and gardens. These 
operations, however primitive, must have required men of 
some experience though perhaps of not extraordinary skill. 

Passing to eras less remote, we find in Egypt, at both 
extremes of India, and elsewhere in the East, that similar 
undertakings were executed on a larger scale. It is in 
Southern India that we first observe the additional feature 
of tanks. 

In the Presidency of Madras there are upwards of 53,000 
tanks or reservoirs for irrigation purposes alone, exclusive 
of smail tanks near villages, all executed by the natives prior 
to the oceupancy of the Deccan by the British. The aggre- 
gate length of the embankments of these reservoirs is fully 
39,000 miles, that is, more than double the length of all the 
railways in the United Kingdom. Bridges, culverts, sluices, 
&e., are more than 300,000 in number. The stored-up 
waters, sent forth at the proper season, still bring to the 
exchequer of the Madras Presidency a yearly ineome of a 
million and a half sterling (one-sixth of the whole revenue), 
although many of the finest of these reservoirs are in ruins, 
or useless from want of being pay kept up. One of 
them, the Ponsiry Keservoir, in the district of Tnchinopoly, 
has a superficial area of about 80 square miles, say 60,000 
acres; the banks are 30 miles in extent. Another, the 
Veranum Reservoir, has nearly 35 square miles of area, or 
upwards of 20,000 acres, and 10 miles of banks. 








the shores of our 
river the Thames date back certainly from the period of the 
Roman oceu of this country. The struggle against the 
ocean maintained by the inhabitants of the countries border- 
ing on the North Sea began earlier, and so continues up to 
these days. 

I come to the middle ages. Canals were introduced dur- 
ing the twelfth century into Italy for irrigation and inland 
navigation, and about the same epoch into Holland. 

What I am endeavouring by these hitherto preliminary 
remarks is to show that in those early times it was the Go- 
vernment of each country that felt compelled to undertake 
the execution of works for public uses. Hence arose the 
ancient establishment of what is known in modern days as 
the Water Staat, as a necessity for ensuring the perfect safety 
of the dykes. Hence, also, the of the system in France 
kmown as the Corps des Ponts et Chaussées, of which I will 
endeavour to sketch the rise and hi , 

Romans had, of course, their great military 
roads over Ancient Gaul, though not to the same extent, com- 
paratively, as throughout England ; they shared the disas- 
trous fate which befell all such civilisation as existed previous 
to the early part of the third century. In the seventh 
century, under King Dagobert, what were styled the 
Chaussées of Queen Brunehault were perhaps partial re- 
storations of the Roman roads; but this is doubtful, and the 
Capitulary of a.p. 628 refers solely to matters of police, and 
not to repairs. 

Towards the close of the eighth century it was that Charle- 
magne revived, what were called in his decrees, the ancient 
laws and customs, by which the whole population of the 
several districts, high and low, without exception, were bound 
to construct bridges and roads, under the directions of the pro- 
vincial counts, of whom our lord-lieutenant of a county may 
be taken as the modern prototype. These laws were ially 
enforced by the Carlovingian Successors to the Monarchy 
up to the middle of the ninth century. The word 
“ bridges,” however, is a misnomer for the works referred to 
in these and former edicts; they were really only causeways 
across marshes and lands subject to inundations, or em- 

nked ap hes to rivers, across which ferries were esta- 
b . The roads generally fell into absolute ruin. 

When the féodal anarchy was as ite height, crowds of 

ilgrims flocked yearly to the shrines of favourite saints, and 
Coe the establishment of fairs; then the ‘Crusades began. 
Commerce, rude and peripatetic, and a faint gleam of partial 
civilisation forced attention to the state of the roads in the 
course of the twelfth century; but the want of bridges was 
felt to be a still greater evil, and called for prior remedy. 
Then is was that to build a bridge was deemed a work of 
charity, and large properties were dedicated in perpetuity to 
such pious purposes, of which we have several instances in 
this country—notably the estates whose revenues are still 
appropriated to the upholding of Rochester-bridge across 
the river Medway, and were applied to its reconstruction, 
effected little more than twenty years ago by Sir William 
Cubitt. 

About the above-mentioned epoch was formed the celebrated 
Monastic Order of Bridge Builders. The recognised title of 
a Monk-Engineer of this order was, in the barbarous Latin 
of the middie ages, Pontifex (Constructeur de Ponts) bridge 
builder. 

This monkish order of bridge builders, which I shall not 
hesitate to characterise as the first Institution of Civil En- 
gineers, continued almost uninterruptedly for several hundred 
years; itis not certain whether they were quite separate 
from others, their purely ecclesiastical brethren, but the 
were a mendicant order, solely, however, for raising funds 
for bridges. History reeords few of the names of these pious 
engineers, but the last was the monk Romain, who, after 
long previous good service under Colbert, became one of the 
first, of the engineers in the Corps de Ponts et Chaussées of 
France. 

I cannot hope to find time for more than mention of the 
system of Corvée, or forced labour on roads and Bridges, 
which we find existing m the seventh century, then disap- 

saring, or nearly so, uritil revived by Louis XIV., and con- 
tinued, with all its evils, until 1790, the epoch of the first 
French Revolution. We have traces of this Coreée in what 
is called “‘ Statute Labour,” and “ Parish Road Rates ;” and 
I believe it is still in usage, unless recently abolished, in some 
of the Channel Islands. 

I must remark that when the success of canals in the Low 
Countries drew the attention of Europe, a sort of mania 
arose in France for inland navigation. Most of these were 
rendered abortive, and became a oned, from uncertainty 
in the supplies of water on account of i lar rainfall, and 
from the pre-existing monopolies of the millers, who appear, 
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BOILER FOR PORTABLE ENGINES 


AND PLATE FLANGING APPARATUS. 


CONSTRUCTED BY MESSRS. DANIEL ADAMSON AND CO., ENGINEERS, HYDE, NEAR MANCHESTER. 








Iw the course of our account of the show of the Royal 
Agricultural Society, held at Manchester in July last, we had 
occasion to speak of the admirably constructed portable 
engine—the “Lancashire Witech”—exhibited by Messrs. 
Daniel Adamson and Co., of the Newton Moor fronworks, 
near Manchester. One of the main features of this engine 
was the boiler, with a cylindrical firebox casing fixed eccen- 
trically to the barrel, and a cylindrical inside firebox, the 
plates of which were welded up solid. Of this form of boiler, 


which undoubtedly possesses many good points, we herewith | 
| the cli 


publish engravings, Fig. 1 being a longitudinal, and Fig. 2 « 
transverse section through the firebox, while the remaining 
figures show arrangements for flanging the plates, to which 
we shall refer presently. Referring to Ties 1 and 2, g is the 
circular firebox casing which is fixed eccentrically to the 


cireular barrel, 4, of the boiler, while the firebox, i, is also | 


circular, and is eecentric to both the rr g, and barrel, A. 
The smokebox, j, is also circular, and it is fixed concentrically 


to the end of the barrel, A; the funnel, k, being connected to | 


it as usual 
The firebox, i, is made by welding together the ends of a 


it may be rivetied to the hoop of the firebox. 
are connected in the usual manner to the tube plate, i', and 
to the plate, j', forming part of the smokebox. 


‘, and the grate bars, g*, fit in the space within this frame. 


e box, g*, is attached below to the casing, g, and the fire | 
can be raked by passing a rod between the grate bars when | 


the side doors, g‘, are open. The barrel of the boiler is made 


of hoops or rings united by a hoop over a jump joint and | 
rivets in the ordinary manner, as shown in Fig. 1, or with 


flanged seams, such as Messrs. Adamson have long used for 
the transverse joints of the flues of Cornish or Lancashire 
boilers made by them. The firing door, the manhole, and the 
stays are made in the usual manner; but as all the parts of 
the boiler are cylindrical, less staying is required than usual. 


In cases where the plates of the barrel of the boiler are | 
united transversely by the flanged seams already referred to, | 


the apparatus shown by Figs. 3, 4, and 5 may be employed 
for bending the flanges on the ends of the hoops forming the 
barrel 
is cast or fixed the faced plate, m': to the plate, m, are bolted 
the standards, m?, and to one of these standards is jointed a 
pair of semicircular or other shaped jaws or cli 
diameter or shape of which must correspond to the outer 
clips, #, may be mave in more than two s if desirable, 
and thoy are secured together by a bolt and key, »', as shown, 
ot in any other convenient manner. The handle, n*, is pro- 





The firebox, | 
i, is connected to the firebox casing, g, by means of the frame, | 


In this apparatus m is the foundation plate, to which | 


nm, the inner | 


| wind-bound for days 


vided to facilitate the opening and closing of the jaws or clips. 


The mode of operation is as follows : 
after having been heated at one end in an open hearth, or in 
a furnace, is placed in the jaws, », with the ted end pro- 
jecting above them as much as the width of the flange may 
require, and with the other end resting on the plate, m’, as 
shown in Fig.4. The heated end of the tube is then bent 
over on to the top of the clip either by hammers or by rollers, 
or by flanged blocks forced into the end of the tube. When 
one flange has been formed in the manner above described, | 


out to heat the other end, a packing of the required thickness 
is then placed on the plate, m', and the operation is then 
repeated as before. In conclusion, we should state that the 
form of boiler we have described, and also the arrangement 
of flanging apparatus, have recently been patented by Mr. 
Adamson. 


tube to be flanged 


are opened to release the tube, which is then taken [/¥ 





A Rariway 1s Jarax.—The project for a railway to Yeddo 
(Japan) is said to have been revived, and the Japanese 


late to make a circular hoop, and the tube plate i’, and fire | Government are in treaty with a Belgian firm for the supply 


oor plate, @, are welded to this hoop so as to form a solid | 
firebox, or if either of these plates is made of copper or steel, | 
he tubes, /, | 


of the necessary plant. 

Coat at Wrexuam.—After several years labour, prose- 
cuted in the face of great difficulties, the Wrexham Colliery 
Company have just met with a seam of coal 7 ft. 6 in. thick- 
ness —known as the first seam of the Brymbo district—at a 
depth of 200 yards. 


Tetecraraic Money Ornpvegs ts France.—In France the 





Director-General of the Post Office and the Director-General 
of the Telegraphic service are now engaged in arranging a 
plan by which both offices may work together in the matter 
of money orders. The money being lodged at a Post Office, 


| the announcement will be sent by telegraph both to the 


Post Office where it is to be paid, and to the 
to receive it. 
be paid for according to the usual scale. 


person who is 


Sream Traysport 1" Curwa.—The only concession made 
in the new treaty with China towards the employment of 
steam in inland waters is that a tug shal! be allowed on the 


| Poyang Lake (near Kiu-kiang), under the management of 


the Imperial Customs, to tow forei 


-owned boats that ma 
desire her services. Foreign-own 4 


boats propelled by sai 


are to be allowed to ply in the interior; but this means no- 
diameter or shape of the “ube to be flanged. The jaws or | gb ate ante hap 


thing. Foreign-built cargo boats are no better for river or 
creek navigation than Chinese, and are equally liable to be 
together. What is wanted is steam to 
stimulate trade by cheapness and facility of transport. 


Of course, the telegraphic despatches have to | . 

| seen in the streets for the supply of consumers. 

| Theatre is one of the 

| illuminated every night by the oxy- 
: - ioe ti 


' 


Perzoteum 1x Ispta.—The ager = a ste 
Works Department has expressed his opinion that the supply 
of petroleum which it is ex the salt range will yield 
will supersede both wood and coal as fuel for the railways of 
India. 

Crvuy ExorveertyG 1x America ts 1831.—When it was 
proposed in 1831 to build a railroad from east Boston to 
Salem there was not a civil engineer in Massachusetts of 
sufficient practical knowledge to make a survey. Lieutenant 
finton, of the United States Artillery, etationed at Fort 
Independence, was detailed for the duty. 


“ Porvtar” Lecrores.—The late Professor Faraday bad 
no high opinion of lar lectures. When in his fifty- 
fourth year he wrote of them as follows: “As to popular 
lectures (which at the same time are to be respectable and 
sound), none are more difficult to find. Lectures which 
really teach will never be popular ; lectures which are popular 
will never really teach.” 


Tae Acctpent at Aspry Mitis Pumrine Station.— 
The sufferers by the recent se inundations at Blackwall, 
caused by the explosion of the air-chamber at the pumping 
station of the Metropolitan Board of Works at Abbey Mills, 
have received a communication from the clerk of that board 
stating that they “cannot agree that the Board is in any 
way to blame in res of the late accident at Abbey Mills, 
and the Board must decline to admit any legal responsibility.” 
This note has cause much dissatisfaction those whose 
property has been damaged by the floods, and it is believed 
that it will lead to extensive litigation, and also to strong 
official representations on the subject by the district board. 


Oxyers Gas ror Pupiic Use.—Oxygen gas is now 
‘ally 


produced on a large scale ly im Paris. Carts 
with meta] reservoirs containing the compressed ow may be 
he Gaieté 


consumers, the outside being 
light, cylinders 
of those of Time, as 
> ight is interspersed 
effect. In the interior, the 
utiful effects to the use of this 
light. The = ight is also used largely for the 
production of advertisements now so common 
m the Boulevards and other places. These are produced by 
& magic lantern and screen on the second floors, and the 
es ing the display of these advertisements are 
arge consumers of the oxygen gas.—The Society of Arts 
ournal, 


of magnesia or zirconia 
ordinaril 

among t 

scenes owe many of their 
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WALKER’S DRY GAS METER. 
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We illustrate, above, an arrangement of dry gas meter, 
designed and recently patented by Messrs. P. and A. Walker, 
this meter possessing several features which appear to us to 
render it entitled to notice. Referring to the annexed figures, 
it will be seen that the measuring portion of the meter con- 
sists of two cheese-shaped vessels placed side by side, each 
of these vessels being divided into two parts by a leather 
diaphragm as shown. The manner in which these dia- 
phragms are secured to the vessels forms one of the features 
of Messrs. Walker's plans, the edge of each diaphragm being 
clipped by a ring as shown in Fig. 1, so that by simply un- 
soldering these rings the leathers can be removed and 
replaced without interfering with the other parts of the 
meter. The central plate of each diaphragm is jointed to an 
arm which supports it ina vertical position, and at the same 
time allows it to move freely backwards and forwards as the 
gas is admitted to either side of it; and each plate is, 
moreover, also connected to bent levers of the form shown in 
Fig. 1, through which motion is communicated to the valve 
gear. 

The admission of the gas to, and its release from, the 
measuring chamber, are governed by a pair of ordinary slide 
valves of the kind usually employed in dry meters, these 
valves. however, being placed in a straight line with each 
other, as sho vn in Figs. 1, 3, and 4. Each valve is con 
by a short ink to a small crank on a vertical shaft situated 
between the valve faces, the cranks being placed at right 
angles to each other. The manner in which the motion is 
transmitted from the diaphragm to the valves will be 


readily traced out by inspecting the engravings. Each of | 


the bent levers, which we have mentioned as being connected 
to the diaphragms, passes through a slotted arm carried by 
an upright shaft or spindle, and thus, as the diaphragme 
move to and fro, each of these shafts has a reciprocating ro- 
tury motion given to it. Each of these vertical shafts passes 
through a stuffing box into the chamber containing the valve 
gear, and each is furnished at its upper end with an arm 
which is connected by a link to a crank at the upper end of 
the short vertical shaft which we have mentioned as carrying 
the cranks by which the valves are worked. 

In Fig. 1 the parts are shown in the position they would 


occupy when the diaphragms were both moving towards the | 


left, the righ.-hand diaphragm, however, having more nearly 


mpleted its stroke than the other. The corresponding posi- | 


tion of the valve gear is shown by Fig. 3, the right-hand valve 
noving towards the left and bemg thus in the act of closing 
s left-hand port, while the left-hand valve is moving towards 
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the right, its left-hand port not yet being fully open. 

Fig. 4, on the other hand, shows the, positions of the various 
parts of the valve gear, after the shaft carrying the valve 
cranks has made half a revolution from the position shown 
in Fig. 3. In this case the valves are moving from each 
other, the right-hand valve being in the course of closing 
its right-hand port while the left-hand valve is opening its 
right hand men ale widely. It will be wth tite te Paes 
what we have said, that the shaft carrying the valve cranks is, 
as it were, driven by the two connecting rods attached to the 
crank at its upper end acting at right angles to each other, 
so that the one diaphragm is always somewhere about the 
centre of its stroke when the other is at the end of its stroke 
and vice versd. The crank at the upper end of the shaft 
carrying the valve cranks is of edjastabie teow, so that the 
quantity of gas passed at each pulsation of the diaphragms 
can be regulated as in ordinary dry gas meters, while the 
arrangement of registering mechanism is also the same as 
in the latter meters. 

It will be noticed from the engravings that Messrs. Walker's 
meter is altogether of very simple construction and affords 
great facilities for the inspection and repair of all the work- 
ing parts, while it is moreover very compact, a five-light meter 
being but 12 in. high. Of the compactness of the apparatus 
—a valuable feature when meters have to be exported—our 
engravings, perhaps, scarcely give a fair idea, as in the 
particular meter shown by them much more space has been 
| given to the valve gear and registering mechanism than is 
| really necessary. This, however, has been remedied in the most 
| recent patterns prepared by Messrs Walker. In conclusion 
| we should state that Mesars Walker's meter is being intro- 
| duced by Mr. John W. Gray, of 23, Billiter-street, E.C. 





ROAD LOCOMOTIVES. 


To Tur Eprror or Excinerrine. 


Stk,—You take go lively An interest in ali matters of |i 


practical utility, especially when there is anything novel 

about them, that I take the liberty of sending you herewith 
| sketch and some particulars of a new road locomotive 
and farm engine which I have designed for my own use, 
and which is at present being built for me by Mesars. Kinsey, 
| Norton, Hill, and Co., of the Robin Hood Works, Notting- 
ham. You will observe that the sketches I send have no 
pretension to be “correct plans,” being simply a skeleton 
elevation and skeleton plan of some of the principal parts of 
| the engine. They are, however, sufficient with the few 
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an hour will take half a horse power per 
foot-pounds per minute, which for 20 tons will be 330,000 
foot-pounds. But when we are rising up an incline of 1 in & 
at 3 miles per hour the load moves forward 264 ft. per 
minute, and therefore rises “4 or 33 ft. per minute. Now 


to raise 20 tons or 44,800 Ib. 33 ft. per minute will require 


ton, or say 16,600 


44,800 x 38= 1,478,400 foot- , and adding this to the 
traction on a level 330,000 foot-pounds we get 1,478,400+ 
830,000= 1,808,400 foot-pounds as the power a to 
raise 20 tons up an incline of 1 in 8 at the rate of 264 ft. per 
minute. But the rim of the dstving wheel is running at 


264 ft. per minute, therdfore 8°40 — ggs0 Ib. is the 


strain that must be applied at the rim of the driving wheel to 
move the load forward. But ivi 


ton as the adhesive force we 600 x T= 
total adhesive force which being much less than the tractive 
force required the wheels of course slip round instead 
of moving the load forward. Unless, t ‘ore, we can in- 
crease the adhesion it is plain that no locomotive could move 


up such an incline and draw a load behind it equal to its 
own weight. 
I was driven, then, to consider how I could increase the 
i India-rubber t i 





wheels with thin elastic steel tyres and volute spring spokes 
which are in reality the distinguishing feature of my engine, 
oan ae tan ye ease SS ee will un- 
questionably be a advantage to all farm 

The engine which I am getting built is to draw 
16 tons Sane Sate ag aang eS ee oe 
8 tons each in two wagons, the wagons themselves wei 
ing about 24 tons each and the engue about 9 tons. 
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down for 15 in. of the cireumference when the engine is fully 
loaded, thus giving each wheel a bearing surface of 15 x 15= 
if we an ordinary stiff tyre 





16 in. broad could only have « bearing on the road of 15 square 
inches. If we suppose the weight on the wheel to be 8590 Ib. 
(which would give little more than 7{ tons to the pair of 
wheels), the ordinary wheel would bear on each square inch 
of the road with a pressure of = 670 Ib.; while my 
5 

wheel would only bear on the road with a pressure of 
= ’ 98 Ib. om the square inch. The one would crush a brick 
to powder, the other would scarcely harm a sound potato. 

he following details, which are condensed from the par- 
ticulars furnished to the builders, will explain the engine 
pretty accurately : 

Particulars. 

1. Two eylinders, 8 in. diameter and 12 in. stroke, timed by 
a governor to run at 150 revolutions of crank per minute. 
Each cylinder, besides having the usual link motion reversing 
gear, will have a separate cut-off slide working in the back of 
the other for cutting off the steam at any od of the stroke. 

2. The crank chats must be duplicate, but laid true in line, 
and furnished with a coupling tor joining them together. 
When working as a traction engine, this coupling will be out 
of gear, but when ploughing or thrashing the two cranks 
must be coupled at nght angles, because then the whole power 
has to pass out through one end of the shaft. The crank 
shafts, therefore, will be of sufficient strength to bear the 
strain of both cylinders at full pressure-—120 ib. on square 
inch of safety valve. 

3. The boiler, which is intended to be worked usually with 
120 Ib. on the square inch of safety valve, is an upright mul- 
titubular, 10 ft. high and 40 in. diameter. The outer casing 
will be of Best, Best Snedshill plates, but all the rest of the 
boiler will be of the best Low Moor iron. It will be double 
rivetted, 7-16 in. plates, with extra thick tube plates, and the 
firebox, 44 ft. high and 34 in. diameter, will be stayed to the 
outer casing with 14 iron stays, screwed and rivetted in the 
usual way, and set about 6in. between centfes. There will 
be 121 small iron tubes, lgin. outside and 14 in. inside 
diameter, and 5 ft. long, set about 2} in. between centres, in 
equilateral triangles, so as to lenve straight lines between to 
clear off the scale. The water line will be 3 ft. up these tubes, 
so that the upper 2 ft. is only superheating surface. There 
will be two flange joints in the outer casing for taking off the 
upper portion (about 6 ft. in height) to chip off the seule from 
the tube plate, and these will be jointed in the usual way with 
a ring of soft copper wire. It will be supplied with an 
efficient water heater, Giffard’s injector, two safety valves, a 
smoke consuming apparatus, and all the usual mountings. 

4. The driving wheels will be 15 in. broad and 4 ft. & in. 
diameter, with case-hardened cast steel boxes, running loose 
im case- hardened steel axles. The centre piece will be of 
cast pon 4. 2 im. diameter, cast to reeeive an internal 
toothed wheel (bolted in to it in segments) about 42 in. dia- 
meter with 55 teeth 4) in. broad and 2.4 piteh. The tyre 
will be of thin elastic steel 15 in. broad and five-sixteenths of 
an inch thick, and between the tyre and cast-iron centre 
piece there will be 48 volute springs made in pairs, and 
24 spring spokes to cach wheel. These will be rivetted to 
the tyre with steel rivets having case-hardened flat conical 
heads next the road, and the strength of the springs wil! be 
so arranged that the weight of the engine will press down 
the lowest spring 1 in. when fully k so as to make the 
tyre flatten on the ground and give a bearing on the road of 
about 15X15 in. 

5. The machinery is arranged so that the driving wheels 
shall make 10 revolutions for 96 revolutions of the crank 
shaft. The crank pinion, about 10), in. diameter, with 18 
teeth 3} in. broad and 1.8 pitch, works into a wheel about 


mediate shafts will be 10’, in. diameter with 14 teeth 44 in.| , 
| $715. Bristow Hunt, 1, Serle-street, “ improvements in railway Patents on which the Stamp Duty of £100 has 


broad and 2.4 pitch, working into the internal toothed wheel, 
which is bolted om to the driving wheel, and which has 55 
teeth same breadth and pitch. re is a dummy wheel put 
in between the crank pinion and the wheel on the iuter- 
mediate shaft to make up the distance, but it does not affect 
the speed, which works out 
18x 14__ 252 _ 10 
44x55 2420 96 
making 10 revolutions of the driving wheel for each 6 re- 
yolutions of crank, and as the crank goes 150 per minute, 
the speed will be 3.217 miles per hour when the governors 
are in action. 
6. The framing wil! be of boiler plate j in. thick, stiffened 
with angle iron where necessary, and strengthened with stays 






piteh) om the intermediate shafts. The pinion on the inter- 






power would be about 
44 horse power. engine, however, will be ble of 
wanes *e to an indieated power 
wi for a short time could exert fully 90 horse power, 
but eould not continue it because the heating 
not supply steam. 

I am Sir, your obedient Servant, : 
Grorex Avovstts Hara. 











ventiiation of mines.” 

3119. WILLIAM ALEXANDER Ross, Simla, “ Improvements in pre- 
serving the surface of iron, steel, copper, brass, and other metals 
or amalgams from being rusted or oxidised by exposure to | * 
water or damp air or perspiration.” 

4522, Tuomas Parpeavx, Sheffield, “ Improvements in purifying 
and calcining ges and soap limes and other chemica! refuse of 
lime which has been used in the manufacture of such articles.” 

86244. JAMES Hamer, White Horse-yard, High Holborn, ~ Im- 
provements in steam engines.” 

3651. Witttam Povuna, Paisley, “Improvements in apparatus 
for heating feed-water heaters. 

3661. JonN CowpERY Martin, High-street, , “An im- 
provementin the menhufacture of ‘tinings as @ gubstitute for | 
isinglaas for clarifying wine and beer.” 


of layimg Composite pavements for streets, &e. 


provements in the manufacture of surface condensers, hot- 
water apparatas, and ia steam boilers and water heaters for the 
same.” 

4675. Gow. Tompensow Bowsrvmig, Loughborough Park, 
Brixton, “ Igy te in the treatment of aromatic secondary 
monamines for obtaining colouring matter.” 

652, Groner THomas Livesey, South Metropolitan Gas Works, 
= 1 Kent-road, “ Improvements in apperatus used in the manu- 
acture of gas 

3689, ALsert Mancrus Stiver, Wood-street, Cheapside, and 
FRepeeick Waits, Camberwell, “Improvements in apparatus 
for indicating time partly applicable to revolving apparatus for 
other purposes.” 

9693. WiLttiaAM Epwanrp Gener, 11, Wellington-street, Strand 
“Improved machinery for shearing and cleansing woven 
fabrics.” 


provements in velocipedes,.” 
3702. Joun Loaper, Upper Clifton-street, Worship-square, and 


ments in steam boilers.” 

$708. Jaues Pricuarp and JowN COLLINS, Glasgow, “ Improve- 
ments in embroidering or sewing, and inthe machinery or 
apparatas employed therefor.” 

3704. JOHN MCFARLANE GaRay, 4, Clayton-square, Liverpool, | 4 
“ Improvements in marine compound steam engines.” 

3706. JoserH Brooke, Huddersfield, “An improvement in 


druggets and other fabrics with anraised surface.” 
8707. Henny Bessemer, Queen-street-place, Cannon-street, “ Im- 


vessels, and in the means and apparatus employed for lessen 
ing or preventing sea- sickness on board such vessels.’ 

3708. Gponce PULLER, GeorGe Spencer, and Epwin MARTIN, 
Horsle: down, “Improvements in feeding-bottles, and in the | 4 
stoppers and fittings thereof, part of which improvements are 
alse applicable to other 7 8.” 

3709. JoskrH ASBURY, Balsall Heath, “Improvements in 

screw wrenches or screw spanners,” 

3710. Witiiam Buizarp WiILL1amson, Worcester, “ Timprove- 

ments in fastenings for trunks, portraanteaas, boxes, and other 

like articles,” 

371. Witiam McKeszie, THowas McKenzie, and James 


a 


©. 


ratus for sharpening the cutters of mowing machines.” 
3712. Roseut TCRNeR, Manchester, “ Improvements in machinery 
for preparing, twisting, or spinning cotton and other fibrous 





Li diame’ C ‘ teeth (same breadt j | S714 
4 - m ¢ ter, which has 44 teeth (same ath anc provements in the method of and the means for supplying im 





materials.” 
James Rae and James Waient, 12, Copthal)-court, “ Im- 


land towns with pure salt sea-water for bathing and other pur-j} 1 


be vege 


sleepers oP supports.” 
8714. Josern Woopwanrp, Darlington, “Improvements in the 


87%. AL#xaNDER MELVILLE CLARK, 53, 
materials 


8726. Wii14aM Scunge and 
chester, “ Impre mts in 


3672. Davis Warensway Bamey¥, Chelsea, U.S..*A new process | 3753. 
” 


3701, Richago Wit.1aM Pywe, Belvedere-road, Lambeth, * Im- | 3762. 


Wrtiam Henny Culp, Worship-street, Finsbury, * Improves | 4763. 


provements in the construction of steam veesels and sailing | 4 


McKenzik, #4, Dawson-street, Dublin, “ Improvements in appa- | 58. WiLiiam Tuomas Svcs, 


37%. Henny Epwaap Newton, 66. Chancery-lane, “ Improve- 


ane, “ New or 
to be used as curtains and together 
the same.” 


Hueco WALDENSTRéM, Man- 
for boring copper and its 
tubes.” 


the means 











A 


Hlneuitavas ond Tuowas RoswwiOu, Widnes, “Im- 


sta Jame 
provements ip the treatment of pyrites and in obtaining product 


therefrom.” 


3722. Peten = ¥ th connexion 
with rm for end ‘woven fabrics.” 
3733. WILLIAM : Brix ~ improvements in 


machinery or @pparatum 5 “weighing oF ; corn and 





other sul a 

8734. wiasaa ies gow, * im collecting 
fares or peyments @ cars, and on ruil- 
ways, and in thé or , which 
mcrae be tor money et placer 
of amusement : 

3735. Tuomas G * Fmprove- 


ments in eng of tame and roeem ned in ism oF 


panded six times with an re of 120 Ib, the con- Y for reefing and fariing the sails of sbips and verxse!s.” 
sumption of water will not exerad Walon im 8 hours, sist WreLiat Epward Newron, 66, Chancery-lane, “ Seen 


apparatus for agd method of heating water, and ng the 
same for use ip steam boilers, and for other purposes for which 


: , be required. 
of 60 horses ali day if se Winetam Wane od, Matpas-road, Lewisham-road, * Im- 


provements tn 


surface would | 3739. Fortune Paanxcots BENVENUTI, Swansea, “ An improved 


feeding inkstapd.” 

3740. Stermen Dixox, Nottingliam, “Improvements in the 
manufacture of production’ of skirts, petticoats, and other 
articles.” 


8741. Samoen WAtKER ond Epwaro Hour, Radcliffe, “Im- 


provements in steam 


engines. 
3742. Henay JO#N GrmpeesToN® and Joun WARD GinvLr 
provements 


sTON®, 37, Norfolk-street, “ Im im ‘dry’ closets, 


commodes, ané erinals.” 


ths. 
2520, THOmas Ween, Clarence-road, Bow,“ Improvements in the | 3744. NATHANESL Grew, 8, New Broad-street, “ Improvements 


in apparatus for measuring the weight or volume of water or 
other fluid supplied to steam boilers or other vessels and the 
quantity of pee to the same.” 

745. EDWare HOWARD Vav@fian, 64, Chancery-ianc, 
“Improvements if the maunfeetare of fivoride of potassiun 
and sodium, @nd pf hydrate and te of potash and 
soda.” 4 ‘a 

3746. Tnomas Bote Lioro, Stockport, “ Improvements in safety 
valves,” 

3747. FRasots WiLLIAM Ween, Bolton, “ Improvements in mills 
for rolling and metals aad materiais.” 

3748. CHARLES ALPReD Manniotr and Epwarp Ho.t, Newton- 
heath. near Manchester, * Improvements in steam ‘a 

3750, WiLLTAM ADAMS, “ Improvements tn breech 
loading frearnis.’* 

CHARLES GornDON, Goswell-road, * Improvements in the 
construction Of breech-loading firearms,” 





rn — * 
rs Im- 


3673. Henny Kinsey, Robin Hood Works, Nottingham. “Im- | 3754. WittiaM Bongrt Laka, & P 


provements iu ¢eetionel steam boilers.” 


3756. ALPaep Urwakp, 146, Goewell-road, JAwes BANNEHR, 


Great Queen-street, and Reverend Tuomas PeLnam DALE, 6, 
Ladbroke-gardens, Netting-hill, “lmprovements in the manu 
facture and parifieation,.@f gas, and in the utilisation of waste 
and bye-prodnets Of gasworks.” 


3757. Rosert Hewny AAy and Ayre Tuomas Ricwanvson, 
. Seotaie all ” 


in the 





Mobberly, “ f 


proveme 


* 3758. WILLIAM SEN@O0K, Bow, and James POLGLAs#, Bodmin, 


~ Improvements in for crushing ores.” 


3759. Perex G@LEDHILA, Newcastie-on-Tyne, “Improvements in 


” 


machinery for cutting coal and other minerals, 


3760. Tomas Epwanps, Ladywood, Birmingham, ‘‘ Improvements 


jn condensing steam engines.” 


3701. Bexnnakpr GUSTAV HERRMAXN, Swanses, “ Improvements 


in the separation of metals.” 
Wih.tiam EDWARD NewTon, 66, Chancery-lane, “ Improve- 
ments in tilting vessels or utensils, and in stands or supports 
for the same,” 
Wesritey Ricnarbs, Birmingham, “Improvements in 
breech-loading firearms and cartridges.” 
Invention protected for Six Months on the 
Deposit of a Complete Specification. 
772. Gworer Tomimysox Bocsrieip, Loughborough - park 
Brixton, “ Improvements in harness-operating mechaniam for 
power looms.’ 


the manufacture of blankets and other pile fabrics, al60) Datents on which the Stamp Duty of £50 has 


been Paid. 
3. Frepernck Bernarp Dexine, Bayswater. “ lmprovements 
in engines for boring and working rock and other material, and 
in stands for such engines, the improvements in engines being 
partly applicable to other purposes.’— Dated 7th January, 1467 
6. WittiaM Epwarp Newton, 66, Chancery-lane, * Improve- 
ments in sugers.”— Dated 7th January, 1867. 


+, WILLIAM EDWARD NEWTON, 66, Chancery-lane, “ An improved 


pneumatic apparatus for the treatment of diseases in an attenu- 
ated atmosphere.”—Dated 8th January, 1967, 
7, Rrewarp Wrsper, 18, Abingdon-street, “Improved ma- 


chinery for pocketing bop». for puddling dams, for punning at 

beck of long retaining walla, river or sea embankment facingy. 

and such like works’ — Dated %th January, 1567. 

Vincent Works, Vincent street, 
“Improvements in the means of and apparatus for lighting 
railway carriages, parts of which improvements are also appli- 
eable for other purposes.” — Dated %h January, 1867. 

6. James Howard and EowWarp Tenxky Bovusrretp, Bedford 
~ Improvements in tabular steam beilers.”—Dated 11th January, 
1867, 

6), WILLIAM CLARK, 53, Chancery-lane, * lmprovements in blast 
furnaces, and in the method of working the same.” 


n Paid. 


manufacture of bricks, tiles, and slabs or blocks for building | 37. Hexry Brsseuer, Queen-street-place, New Cannen-street, 


purposes.” 

717. Jaues Beananv Goved, Rhyl, “ An improved collar stud.” 

$718. Cant Herraicn Roeck ngs, 180, Upper Thames- street, and 
WiLtiaAM HeNny NORTHCOTT, 66, Mark-lane, “ Improvements in 
the process and method of disintegrating wood.” 1 

i721. Joun Crawronp WALKER, Hackney Wick, “ An improved 
mode of constructing and heating cooking and laundry stoves.” 

S722. Wiuisam Eowaap Newron, 66, Chancerv-lane, “ Improve- 
ments in adjusting end packing the rails of railways.” 

3725. Wittasm EpwiArgp Newrow, 66, Chancery-iane, “ Improve- 
ments in forming the joints of the permanent way of railways 
or in securing or connecting the rails together so as to form a |& 
continuous rail of equal strength and rigidity throughout.” 





* Improvements in the construction and mode of working appa- 
ratus to be employed in pressing. moulding, shaping, embussing, 
crushing, shearing, and cutting metallic and other substances " 
— Dated 5th January, 1863, 

14. Hewxny Besseucr, Queen street-place, New Cannon-+treet, 
“Improvements in the manufactare and treatment of malleable 
iron and steel, and in farnaces, machinery, and apparatus em- 
ployed in such manufacture.”— Dated 13th January, 1863. 


68. AL&XaNpeR GorLp, Dundee, * caeuce’ machinery for break- 


ing amd cleaning flax, hemp, aud other fibre yielding plants.” — 
Dated *th January, 15%, 
T. Roserr LuTny. Solothurn, Switzerland, “Improvements in 


7 
hydrostatic presses.”— Dated loth January, 1863 
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RAISING THE STEAMSHIP 
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Tue serew steamer Taranaki, of 299 tons register, built a 
few years ago on the Clyde, was wrecked and sunk in Tory 
Channel, Queen Charlotte’s Sound, New Zealand, on the 
19th of August, 1868. She was the property of the New 
Zealand Steam Navigation Company, who cold the wreck in 
March, 1869, by auction, when it was bought by a few of 
the residents in the town of Wellington, who took steps to 
raise her. Several plans were proposed to them, but they 
chose that submitted by Mr. Seagar and Mr. Thirkell, of 
Wellington, and these two gentlemen carried out their 
schemes successfully. 

The wreck layin 105 ft. of water at high wai ‘n a 
sheltered position at Bowden's Bay in the Souncd The 
bottom where it lay had a rise of 6 ft. in the vessel's length, 
and went on at this slope ahead for about 60 ft., when it 
rose suddenly up a steep bank, inclining with a rise of 30 ft. 
in the length of the vessel (some 190 ft.). This bank got 
still steeper near its summit, and had over it a depth of 
water of 21 ft. at high water. The depth then increased 
to 24ft., and then shoaled very oetuy towards the 
shore for 600 ft. This bank added much to the difficulty 
of raising the wreck. The range of tide is small, at springs 
being 4 ft. 6in., and at neaps 2ft. Gin. Two divers were 
employed, and an average of fifty-four men worked during 
the operation. 

The weight to be raised was approximately 400 tons. The 
floating power provided was four timber pontoons of the 
following dimensions: two of them were 96 ft. long on deck 
and 91 ft. on bottom, the other two were 85 ft. long on deck 
and 81 ft. on bottom. All four were 14 ft. wide on deck and 
12 ft. 6 in. on bottom, and their depth was 8ft. They bad 
three watertight bulkheads in each, and had valves in bot- 
tom, and pumps. They were built of kahikates, or New 
Zealand white pine, at Picton, and cost in all 8607 A 
section of one of the pontoons is given in Fig. 2 of the 
annexed illustrations. The bottoms, sides, and decks of the 
pontoons were formed of 2} in. planking; the side and floor 
timbers, which measured Sin. by 6in., being placed 2 ft. 
apart, while the deck beams, which measured 7 in. by 7 in., 
were placed 4 ft. apart. The deck was further stiffened b 
a Gin. by 5 in. longitudinal stringer placed beneath the deck 
beams, and supported by 5 in. by 4 in. upright pusts interposed 
at intervals between it and the keelson. The seantling of the 
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latter was 8 in. by Gin., and that of the bilge pieces 9in. by 
Gin., whilst at the corners formed by the junction of the 
sides with the deck and bottom, were placed covering planks 
measuring 14in. by 8 in. and 14 in. by 6 in. respectively, as 
shown in the section. 

The steamer Ladybird was employed as a tender, and 
towed the pontoons to the wreck, where they were moored 
two on each side over the wreck; and across them, and ex- 
tending over the wreck, lay twenty-two beams of the same 
timber as the pontoons. Bach beam was of two pi each 
18 ft.x9in., and placed on edge 6 in. apart, and bolted to- 
gether. The ironwork was designed and made by Mr. 
Seagar, at his works in Wellington, and cost 550/. The 
lifting rods, i (see Figs. 3 and 4), were forty-four in num- 
ber, half on each side of the sunken vessel; Fd were 
of round iron ljin. diameter, in long links 12 ft. long, 
coupled by short double links. The top link was divided 
into three, the uppermost of which was double, composed of 
two bars, ¢, each 4in.x#in., and pierced with Min. holes, 
4iin. apart, This was the fleeting link used for adjustment 
of length of lifting rod. As the vessel rose, the links, as re- 

uired, were taken out by the divers. The top of the fleeting 
link was attached to the lifting screw, a, which was of 2§ in. 
iron, and screwed for a length of 2 ft. 34 in., with four threads 
to an inch. A nut on this was worked by two or sometimes 
three men witha lever, g, 5 ft. long, of 14 in. iron, with an eye 
fitting over the nut. The nut bore on an iron washer, 5, rest- 
ing on a hard wood block, c, lying on the cross beam, d. To 
allow for oscillation of the rod, the washer was a ag of 
two parts; the upper of wrought iron was rou at the 
bottom and fitted in a turned rounded recess in the lower 

, which was of cast iron. 

Counterbalance weights poised the rod when adjusting or 
fleeting the screw, these hung over sheaves in the cross beams 
between the pontoons ; at the bottom of each rod was a strong 
wrought-iron hook, to take hold of the portholes or side lights. 
This ‘hook, which is shown by Fig. 6, was of 3% in.x1in. 
iron, thickened where it took hold of the plate of the wreck 
to 24in. An ingenious stop or eatch took hold of the lower 
edge of the porthole, and prevented the hook from falling 
out, this was attached to the hook by two pinching screws, 
and was adjusted by the diver after the hook was ; it 
was found to act well. An open iron cage was let down for 
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The party for raising the Taranaki left Wellington on the 
23rd of June, 1860, got the pontoons and the Ladybird 
moored in position, and all the rods fixed and gear ready, by 
the 7th of August, when the first lift was mado by letting 
water into the pontoons, and pumping out as the tide rose 
having first screwed down tight. dhe started out of the m 
with a sudden lift of 6in. This day they got a lift of 5ft. 
and hauled ahead 50 ft. After getting her to the slope of 
the bank before mentioned, it was found that when allowed 
to rest on the ground, she “yes back, owing to the rise, 
the bow being 30 ft. higher than the stern; so after this 
time they had to lift by the screws, and keep her carried 
from the pontoons. They lifted at each lift rather more at 
the stern than the bow, so as to get her in on level keel, 
and also hauled the stern side-on to the . They went 
on lifting the fore-end about 3 ft. and the after end 4 ft. on 
the days they worked the screws, till the 2ist of September, 
when she floated over the bank, and went some 300 ft. ahead 
towards the shore. 

On the 22nd the rajl was up to the cross logs, which were 
then packed up, and by the 26th of September, 1869, the 
leaks and portholes were stopped up, and the Taranaki 

umped out. She was found to have a rent in a plate 8 ft. 
iong by 1 in. wide, and near it a hole 3in. diameter, with a 
piece of rock: in it ; both these were in the engine-room com- 
partment. She had sunk by the stern seven hours after she 
struck. The fore compartment seems to have remained 
tight, as the deck-beams and fore-hatebes were forced in by 
pcednees at arin 7 bw ath begets <o nd 1 ng 

much damaged by the u being psed. 

had been down over thi i. 17; fath of water, 
and the upper decks were completely worm-eaten by the 
boring worm. The hull wae coated with barnacle and shelly 
inerustation ; but the engine was uninjured, the one o 
bright and clean. The cast-iron work was unhurt, t 
wrought-iron starting gear tarnished, but not so as to damage 
it; one of the cylin was full of water, the other empty. 
The cargo was sadly deteriorated. She had been raised 92 ft., 
nearly all by the screws. Her hull is re ington. sound, 





and she is being refitted and repaired at Wellington. 
She was towed over ftom the place of her sinking on the 
Ist of October, 1869, by the steamers Ladybird and Wau- 
ui; was found not to leak on her passage across Cook's 
raits, and arrived safely in Wellington Harbour the same 
afternoon. We are informed by waphne wthays the cost of 
the operation, which was al her one of very considerable 
interest, has been close upon 3007, 








Tue Nevreasity or Oczays Canizs.—The subject of the 
neutrality of ocean cables in time of war, as well as the 
means by which their destruction is to be prevented, is one 
which will attraet the speedy attention of all maritime 
powers, The United States Government has teken the ini- 
tiative in these questions, and the administration is prepar- 
ing to open otiations for a treaty between the nations 
interested. diplomatic representatives of the United 
States have been instructed to submit for the consideration 
of foreign governments the propriety of holding a conven- 
tion, the objeet of which will be to ide that no exclusive 
concessions of right to lay submarine cables shall be granted 
by any government ; that no government shall have the 
right to vise messages transmitted through the cables; that 
they shall be treated as neutral property during war, and 
that their destruction at any time shall be an act of piracy. 
At t there is no law for the punishment of persons 





seeking the destruction of the wires. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Adiress One Braceee Veowones, Eaqgy P.RS, 
pte on tating the Chair, for the Firat Time, after 
hie Election. 


January 11, 1870. 


Mr. Sere anna tate ate tah igantie 
e1am engineering in « limited extent. 
‘Tho Vangeuap ef Asncttedasn’ had. spras. millions to imapror- 
ing the aceesa to that commercial 








the engineers furnished them with 


distance to 154 Pe ye 
dam to the North Sea, 
come up to the port, 


available for larger vessels than pow 


4 


lar courses, with 843 ft. 


formed of conerete blocks, set in 
and 264 ft. minimum 


of entranee between the pi 


depth of water. The width of the sea canal is 197 ft. at the | 


surface, 88 ft. at bottom, minimum depth 23 ft. ; locks 69 ft. 

wide. and of proportionate length. 
There will be three locks or entrances at the north end of 

the canal from the new harbour; Eastward, and 

city and wharves 







to shut out the Zuyder with three 

sluices ; these have to be guch « lake of mud as to 
require nearly 10,000 piles in i foundation. Thus the 
canal will be appr bi at each ead, sot for the | 
purpose of locking up, but down, ns the surface | 


+ 

water of the eanal to be th. tinder low-water 
mark. To accomplish this, in ition to the locks and 
slu.ces, that can only avail at low tides, pamping power is 
required at the dyke, which bars out the Zuye Zee. The 
three large centrifuga) pumps by Mesers. Easton, Amos, and 
Anderson, already « livesed tho bh not yet in operation, 
will together lift 110,000 gallons of water per minute. 

The lakes throagh which the canal runs are to be re- 
drained to admit of this; branch canals have to be cut to the 
several towne and ports on the borders of the lakes. These 
branches, though of smaller sectional area, exceed the sea 
eanal in length ia their aggregate extent. The works have 
already been three years in progress, and it will require six 
years more to complete them. In some respects this Amster- 
dam Sea Canal may be said to resemble the Suez Canal, so 
far that it passes through two large shallow lakes, having 
the same depth of water, and the same muddy substratum 
as the Lake Menzaleh in Egypt, and then running through 
a deep sand cutting to the sea, with a harbour as at Port 


Towsr Sunway. 

This remarkable work has excited much attention, from 
the smal! cost and the rapidity with which it has been exe- 
cuted. It was designed by our member, the senior Mr. Peter 
Barlow, F.R.8., and carried into completion by his son. The 
intention of the designer was not only as a mode of com- 
munication, by omnibus, under the !hames and other large 
rivers, but to illustrate a system which, Mr. Barlow contends, 
is alone capable of relieving the street traffic of the metro- 
polis. The Tower Subway may be briefly described as con- 
sisting of two vertical shafts, one on Tower-hill, and the 
other en the opposite side of the river, adjacent to Tooley- 
street in the Borough, each of 10ft. internal diameter and 
about 60 ft. deep, penetrating well into the .London clay, 
these shafts being connected by a circular tube, or tunnel, of 
7 ft. clear diameter. and 1350 ft. in length, which dips from 
the bottom of one shaft far below the bed of the Thames, 
and rises again to meet the other shaft, resembling, in 
vertienl section, » leng curve, of whieh the ends are on a 
gradient of 1 in 40. 

P gers will be conveyed up and down the vertical 
shafts within circular lifts, having suitable brakes, and 
worked by steam power. These lifts resemble those used in 
the large moderw hotels, but on a greater scale, and they 
will hold, ae ngs H as many persuns at a time as will fill 
a roomy omnibus, which waits at the bottom of the shaft, for 
the descending passengers. The transit of the omnibus be- 
tween the bottoms of the two shalts moving along a per 
manent single line of railway, might be effected by gravita- 
thon, tagger velocity on the descent to ascend the 
opposite plane, aided, if necessary, by a power not exceeding 
that of two men; but | am informed that it has been de- 
termined to employ small donkey engines with a wire rope 
and « propelling power of about 100 Ib. In either case the | 
transit of the omnibus with the passengers will only occupy 
one minute. In this way between 3000 and 4000 persons 
may be conveyed between Tower-bill and Tooley-street daily | 
at a charge of oné penny only i 

The lift engines will be below, so that the only permanent 
oceupation of any part of the ground will be the lift house on | 
the top of the shafts, which does not cover the space of an | 
omnibus; thus with eearcely any perceptible occupation of | 
the surtace, large streams of trafic may be conveyed under | 
the gtreets. Without going into details, it may be stated 
that the tunnele and shafts are now completed, and ate so 

y dry that the question of getting rid of the dust will 

¢ much more hnportant than that of getting away the water. 
Daring the whole time of execution, the vecedsary water. 
even for drinking, hed to be sent down to the workmen by 
the shafte. The rapidity of execution is to be explained by 

v@ tube tunnel being of cast iron, propelled by using a 





port ; first on long | 


their trade calling imperatively for | 


canal, which reduces the navigable | j 
@ course about west from Amster. ' 
engineering works to the Admiralty, to adopt @ floating dock, 
has provided a new harbour on the | : 
enast, to have an area of 250 acres, bounded by breakwaters | 


| breadth, 124ft., depth, 74ft. I cannot pretend 
| details, but, the construction is of 
| thiek on the average throyghout, 





riield forced forward by powerful screws overlapping the 
tube, like the wovering to the object glass of a large tele- 
ecope. 


as peculiarly suited to the situation. 1 have ealled this 
Bermuda Dock by the original name of “ camel,” ago 
taken into use from the name of the vessel and its fortuitous 
destination and neeessary contrivanee, the history of which 
is amusing, if there were time to go into it. 

A sheer hulk with the ends taken out gives a rough idea 
of the—vessel, shali I call it ?bat with hollow si and 
bottom, each fully 20 ft. wide, with all the interior of the 


| hulk gutted cut, snaty Sy cove, shaped to the form of the 
hull of a large vessel, 3: 


ft. long and 54 ft. wide, as the 
future dock ; the dimensions over all being, length, 381 ft., 


and 
jem. and .xirtight compartments. The weight of iron 
material in the dock is about 8200 tons, besides 400 tons in 
the caissons, sent out separately, and put together at the 
island. 


The Bermuda Dock is capable, without the caissone, of 


taking in any vessel now afloat with the exception of the 
Great Eastern, whose width is too great to admit of her 
entrance. Our largest ironclads, having a displacement of 
10,200 tons, ean be lifted by her so as to have their keel out 
of water. Two peculiar advantages are, Ist, That:the dock 
using her caissons, wil! lift and lay completely dry a vessel 
weighing 8000 tons, raising the docked ship only 10 {t., with 
the consequent leas exposure to wind than if she were lifted 
28 or 30 ft., which would be necessary were no caissons 
employed ; 2nd, By this mode of construction and her shape, 
which assimilates to that of a ship, the dock can be heeled 
over so as to enable her to be thoroughly overhauled and 
cleaned from fouling. This operation was performed twice 
at Sheerness before her start, and om each occasion was 
accomplished in two days and a half, one side being cleaned 
at a time. 

The building of the Bermuda occupied two years up to her 
being launched, and nine months more for entire completion. 
The draught of water, light, is 11 ft. 2in., and 50ft. when 
submerged for docking a large ironclad. The dock was 
towed out by two of the largest steamers of the navy, with 
a third astern for steering, and several small look-out 
steamers. The voyage occupied thirty-six days. The average 
speed little more than 44 miles an hour. Much experience 
was gained on the voyage to be hereafter available. While 


the executive officers connected with the oe per | wf 
uch } 


deserve their meed of praise for the care and skill with wi 
the onerous duty was performed, the highest credit is due to 
Colonel Clarke for having formed the bold scheme of tran- 
sporting the Bermuda Dock across the Atlantic by towing, 
and for the steady determination with which he adhered to 
his plans, and maintained that it was feasible, in the face of 
the discouraging and adverse opinions which it elicited. 
arm indebted for this information about the Bermuda Dock 
to the book which Captain Webb has just ‘published, and it 
is of the highest interest. 


ENxoGineertne Works oF RECENT DATE IN NontTH GERMANY. 

The first dock-harbour on the German coast was Bremer- 
haven, for the eity of Bremen, at the mouth of the Weser. 
A rival port called Gerstemiinde, is now in the immediate 
vicinity. The double-gated entrance dock has a width of 
#0 ft. at the gates; length of chamber, 250 ft.; depth on the 
will 24 ft. at high water, or 159 ft. at low water; dock area, 
16g acres; bat room for great extension. Quays, sheds, and 
warehouses provided. The gates curved, and of wrought iron. 

Another work is the Prussian Royal Dockyard Wilhelms- 
haven, on the Jade. The works were begun in 1857, and 


| are nearly completed. Outer basin (tidal) about 700 ft. long ; 
Piers of 


width of entrance, between pierheads, 220 ft. 
masonry on concrete foundation. A pair of lock-gates admit 
to a busin or chamber of G00 ft. by 400 ft., closed at the 
inner end by another pair of gates of the same dimensions. 
Depth on the sills 252ft. at high water or 164 ft. at low 
water. Dock area inside of inner gates 82 acres. Two dry 
docks, 450 ft. long, are completed; ‘a third one of 380 ft. is 
in progress. Other accommodation is fully provided. The 
solemn inauguration by the king, personally, took place 
June 17, 1869 

Another Prussian Royal Dockyard is in course of being 
built on the Baltic coast, in that exécllent natural port 
Kiel. Slips, dry docks, quays, and other accommodation are 
in execution on 4 large scale (began in 1869). 

A work to be noticed likewise is the new steam quay at 
Hamburgh. It is tidal, but provided with sufficient a 
for commercial steamers to float along the quayside at low 
water. In 1868, 2600 ft. of length were in operation, pro- 
vided with 19 steatn cranes, sheds, and railway communica- 
tion. The steamers are generally unloaded and re-loaded 


within from three to fourdays: in cases of urgeucy, twenty- 
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communication —_ < — 
railway system. This harbour is expected to the most 
accessible port on the German coast under all circumstances 


three-quarters of a million 
Still greatly wanted is 

the German coast, there bein. 

darkness near the coasts of 


Setion ot the lighting of 
com pleti ighting o 
ony great Rsteneos of 

North Sea (between the 







lights of Borkhum and of Helligoland, and between that of 

and Sylt), as as on the Baltic coasts. The 
enlightened Government tf Prussia, by — already, in 
many cases, light has’ thrown in dark places, will no 
doubt also here find wa means for remedy. 

Four new grossing river Elbe by railways are at 
present in Ais the most important, may be men- 
tioned: Ist, g between Hamburg and Harburg 
(first in 1853, again in 1855) in the direct line from 


Paris, via Venloo, Bremen, Hamburg, to the East (Peters- 









burg). 2nd, at Hiamerten (a small > in a new, direct 
(almost straight) line from Berlin to Hanover (Cologne). 
3rd, at Ma: ‘ ifications are being dis- 


urg, where the. 
rgi room for a 





burg-Berlim. F See ; 4 

An observation of a more general 
obviously om this occasion, Tt is. a well- 
Germany has en ing long 
power, strong enough to ti 
the selfishness of a number of small 
ments. The German railway lines | t F 
deviations where common sense and national spirit would at 
once have chosen a shorter and a better line. A remarkable 
change for the better has taken place since. Under the 
guidance of the Prussian Government, the North German 
Confederation has had to decide the national questions, 
among whieh, very wisely, the Constitution names railways. 
The consequence is that, where hitherto maw = 
dragged round along poly, ab tt iagonals are 
cimed at, many of Aa i ve kenga ‘ore been proposed in 
vain by enlightened people, 

The example of the two commercial ports, Hamburg 
and Bremen, is striking. present, railway distance be- 









| tween these two cities (m consequence of the obstinacy of 


the late Hanoverian Government) is not less than 190 Eng- 
lish miles, the length of the turnpike ’road being only 64 
miles, which will also be about the new railway distance 
when the direct line shall have been opened. 

The new great bridges will all be constructed of wrought 
iron ; the piers are to be of masonry, some of them founded 
by pneumatic apparatus. Descriptions of the same are not 
yet published. 


Anmovur Pirates axnp Mriurtary Exoryeenrtne. 
While science applied to the military art has, on the one 
hand, aided in the production of weapons whose powers are 
marvellous, it has, on the other hand, in its application to 
military engineering, solved the difficult problem of obtaining 
practically for our coast defences invulnerability to the pene- 
tration of their projectiles, and that, too, in a manner more 
economical than was once hoped for. It had long been felt that 
to iron we must look for obtaining the necessary resistances 
to the great penetrative powers of modern ordnance, but, 
till recently, some erroneous impressions prevailed with re. 
ard to the ratio of the powers of resistance of wrought iron. 
e theory which once obtained amongst military autho- 
rities, that the resistances of wrought-iron plates were pro- 
ionate to the squares of their thicknesses, was rudely 
dispelled by the experiments of last year, at Shoeburyness, 
which showed two 5 in. plates bolted her to be equal in 
resistances to a solid 10in. plate, while three 5in. plates 
gave better results than solid 15 in. plates. 
Great efforts had been made in the manufacture of iron 





plates to obtain them in solid masses of the full thickness 
| necessary to-resist penetration.. This was owing to an idea, 
| now exploded, that compound structures of iron and other 
| materials could not be devised to resist the shearing and 
| shattering effects of heavy projectiles ; the difficulties, how- 
| ever, have been overcome by our military engineer, and the 
forts guarding the vital points on our coast will now be 
projected by compound structures of iron plates and iron 
conerete ingeniously held together by systems of fastenings, 
whieh experiments have proved to be able to resist success- 
fully the collateral shearing and racking effects which high 
forees of impact induce. } 

While investigating the problem of protecting the pon- 
derous guns with which our forts are armed, the question of 
working them by ingenious meehanical appliances has not 
been neglected by the military engineer ; and whereas it is but 
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a short sinee simple levers of the first order were 
almost only mechanical aids to human power, which 
were used in working guns, at the present time a system has 
been elaborated by which not only will the heaviest guns be 
trained and pointed with the case of toy-weapons, by means 
of hydraulic power, but the supply of the ammunition from 
the magazines and stores to the very muzzle of the gun can 
also be effected by similar means. 

The excessive forces and strains induced by the explosion 
of the large powder charges used with heavy ordnance, and 
acting destructively upon the structures which support them, 
have been neut or taken advantage of, by mechanical 
devices of the highest ingenuity, the recoils have been con- 
trolled by elaborat essors and hydraulic buffers, while 
in the case of Captain Monerieff” earriage a portion of the 
recoil is usefully absorbed in lowering the gun under cover. 
Notwithstanding that the strains 1 allude to are imeom- 
perebly more severe than any dealt with buta few years 

ack, yet engineering skill has so far mastered them that the 
traditional fixed platform ean, when necessary, be 
by movable platforms, such as turntables, to tate 
the training of monster weapons. The old system of balane- 
ing them upon the supports at the trunnions and the breech 
is likewise proposed to be abandoned for asystem of muasle- 
pivsting whereby the exposed surface presented by the 
ports through the guns fire will be reduced to a 
minimum. 

This retrospeet of the progress made in the art of military 
engineering in the recent past would be ineom without a 
reference, however brief, to the complete subjection of electric 
forces to improvements in defences and im the art of war. 
‘The application of electricity to submarine ing bas been 
so successful, that a new adjunct to defensive warts obtained, 
while its application to military signalling ensures. that 
maintenance of communication between the seattered divi- 
sions of an army, by which alone the harmonious working of 
the whole ean be attained. The importance of this subject, 
as well as of submarine mining, was very ap t in the 
late war of secession in Ameriea; but the value of military 
signalling was only fully realised im the recent struggle 
between Austria and Prussia, Since then beth su 
mining and military signalling bave been reduced to system, 
and form an essential branch of education at the School of 
Military Engineering at Chatham. 

Ririep Orpwasce. 

It appears that there bas been no increasé in the actual 
power of the ordnance service gun within the last year. 
Then, as now, the Government factories stood in actual 
construction at the limit of 25 tons weight and 12 ia. calibre; 
but it is stated that guns of 30 tons have been ordered, and 
guns of 50 tons designed. I understand that the —— 
adhered to by the ordnance authorities is, that g 
beyond a 25 ton gun is called for, by the thickness of armour 
borne by foreign vessels of war; and that as far-as known, 
no foreign power @ more powerful gun, If this be 
the doctrine really bel, 1 vabbure, aad pecape mH “but on 
my own personal judgment, to demur to the validity of the 
reason, notwithstanding that the few American gunsof 50 
tons weight, smooth-bored and of cast iron, were proved 
inefficient compared with rifled guns, by the fire from a15in. 
smooth-bored gun, against an iron strueture representing the 
fort on Plymouth Breakwater. This was at Shoeburyness, in 
June, 1868. The greatest effect produced by the spherical 
shot with a charge equal to 100 lb. of Ameriean power, was 
a large circular indentation between 4 in. and 5 in. deep. 
Indeed the American Secretary of War has acknowledged 
that we are better prepared than they are, and it may be well 
conceived that with this conviction, his countrymen will not 
rest till they at least equal, if they cannot surpass us. 

It is considered by the ordnance authorities, that if guns of 
30 tons, or even greater power, should be made hereafter, it 
will be chiefly to utilise, to the utmost, the mechanical fa- 
cilities for their use afforded by the turret principle in naval 
construction. If the turret ships Devastation and Thunderer, 
are each to have four guns of 30 tons, as is believed, they will 
be the first to demonstrate more than one mooted point on 
this subject. 

It seems that our Government have tow 1200 of what are 
justly termed armour-piercing-rifled guns, from the 7 in. to 
the 12 in. calibre, of which 500 are 12 tons and upwards; 
the 12-ton gun has been subject to severe trials for strength 
and endurance. The 25-ton gun has a¢ yet fired only 100 
battery charges. 

An important investigation in gunnery now going on 
relates not to guns, but to gunpowder: it is directed to the 
diseovery of the actual law and exact measure of the force 
exerted by fired gunpowder, in atube. Sir William Arm- 
strong, in his address at Newcastle to the Institute of 
Mechanical Engineers, in August, 1869, alluded to this 
subject as follows :— 

“ The action of expanding gas in a gun is analogous to 
that of expanding steam in the cylinder of a steam-engine, 
and we all know the advantage in the case of steam, of hav- 
ing a high pressure to begin with, provided a steam jacket 
be used to maintain the material of the cylinder ata tem- 
perature equal to that of the entering steam. But in @ gun 
we can have no provision analogous to the steam jacket, and 
it would appear that it is owing to the necessary absence 
of such a provision, that there is a limit to the imerease of 
initial pressure, beyond which no gain of propelling force is 
realised. Perhaps, I shall not be fully understood, without 
explaining this curious and in tant subject in & more 
definite manner, and I will theretore endeavour to Ho so. 

“The force exerted in a gun bears a certain Felation to 
the heat evolved by the gasification of the charge. The 
greater the heat the greater the force, for heat ia nothing 
more than unexpended force. I have already alluded to the 
loss of heat by transmission to the gun, and itis evident that 
this transmission must be greatest in amount, when the heat 
of the gas is highest. By using a slower burning powder, less 
heat and pressure are evolved at first, and the waste of heat in 
the stage of initial pressure being less, more heat remains for 











: of the gun, that temperature would be far above 
the melting point of its own material. It is only lately that 
attention has been strongly directed to the powder question 
in England. In Russia and Prussia, where efforts have 
been made to obtain endurance with large Fn pte powder 
similar in granulated form to that used in England has lon 
been wholly discarded, and superseded by powder stam 
into prismatic blocks, which burn more slomaies but although 
we have erred in using a powder for our new 80 
Violet a tbe juaty esigented “ruta the Fren 
we have this satisfaction, that the ordeal w 
sustained with our severer powder, is an 
strength which we could not have had, if theyh 
stood the mild description of powder with, wil 
tinental guns have been successfully triedy 
fully awakened to the subject, and'a sepentel 
mittee is conducting experiments upon the force of different 
descriptions of powder. In these experiments, the pressures 
exertod in every part of the gun are det ad, by the use of 
an instrument of exquisite delicacy, invented by my friend 
and partner, Captain Andrew Noble. This instfument, which 
isa happy combination of mechanical and ical action, 
indicates the velocity attained by the prec any pum- 
ber of points in the gun; and from ¢,, velocities the 
pressures are deduced by calculation. Thug a diagram of 
pressure can now be exhibited for gas ina 

for steam in a cylinder; and I think you will with 
me in regarding the result as no small triumph of aad 
science.” 

Since that time, the inquiry has grown in interest at 
every stage. It would be anticipating results not yet made 
public, to say more than that the application of actual mea- 
surement, to the velocity of translation of a shot in the bore 
of an 8 in. gun, has shown that different descriptions of gun- 
powder differ 34 per cent. in their disruptive e , wit 
showing any corresponding difference in the vis viva of the 
shot when it leaves the muzzle. Where the British lar, 
grained rifle powder produces 
tons per pe inch,.or nearly 3500 atmospheres, 17.3 tons 
only, and even less, has been obtained from other descrip- 
tions of powder. 

Here, however, it is but the barest justiee I should men- 
tion that, four or five years ago, Captain Wynants, of the 
Belgian Corps of Royal Engineers, published a pamphlet on 
this subject, strongly recommending ¢oarser powder and 
slower combustion for rifled cannon; and 1 had the pleasure 
of introducing that officer to the ordnanee eammittece, who 
— his capbadions; but I believe nothing resulted there- 







yet 
have 


¢ military com- 


m. 

It is deeply to be lamented that a certaim amount of an- 
tagonistic feeling appears to exist, between these who regard 
the present ordnance service gun with favour, and those who 
put their faith in our esteemed member, Sir Joseph Whit- 
worth, and the merits of his rifled ordnanéey The ordnance 
authorities, on the one hand, appear to hesitate adopting, or, 
at least, trying, what I am given to understand the Ad- 
miralty authorities, on the other hand, have determined to 
give a fair trial to, namely, the 35-ton rifled gun on the 
Whitworth rifled system with elongated shot. If this in- 
tention be realised, there will be an excellent opportunity of 
a fair trial, on what I conceive to be correct principles, 
stated thus: 

The value of a rifle gun may be properly estimated by the 
lowness of its trajectory, and the length of its shell. To 
obtain these two important elements in the greatest degree 
it is requisite that the gun should consume @. column of 
powder not less than three diameters in and without 
producing any permanent alteration in Ghpdiameter of its 
bore by the explosion. The power of hitéadg.ehjeets at un- 
known distances depends greatly on the lownes¢.of the tra- 
jectory. At very short distances a shorter shell may give 
somewhat jower trajectory than at longer opes, 

But for destructive effect at very shortedistances, Sir 
Joseph Whitworth clearly showed in the papam he read on 
the penetration of armour plates, at thigs ting of the 
British Agsooiation at-Exeter, that shells twiag the ordinary 
length geve-the greatest penctration, while they contained 
double the ordinary bursting charge. 

It is,jhighly, Gesigable that there should be some fixed 
standard, of length.of range. a which alb guns should be 
fired. Lf such standard of length were adopted, the merits 
of guns and ammunition would be at onee. known, by simply 
recording the elevation at which the stendard distance was 
reached, and the length of the shell, expressed in diameters 
of the bore. The longer the projectile,and the lower the 
elevation at which it is propelled, the greater is shown to be 
the power of the gun. 

One thousand yards may be now considered a short range 
for artillery; and_as upwards of 11,000 yards bas berpemt+ 
tained, a standard range of from two to three miles wenld: 
answer the purpose. .1f this were earried out, any one would 
be able to farm a correct opinion of ithe value of any -parts- 
cular gun,.“For want of some standard, very confused notions 
now prevailon the dubject of rifled guns. : 

It is very difficult to atterapt to compare two guns having 
nothing in ¢ommon. For instance, to compare thee7 an. 
services breeth-loading gun and the 7 in. Whitworth :—= 

Shell. 
Diameters 
Elevation. long. 

7 in. service gun, range 3660 yards 9° 54’ 2 

7 in. Whitworth, range 5000 yards 10 34 
Although it is obvious how much siore powerful one gun is 
than the other, it would have been far better for the ranges 


& pressure in the bore of 23.2 |°% 








i Enfield 
worth, satonigsh te aa ee 
Length of 
i Eleva- Builet. 
500 yds, Refteld rife, large bore Sees 
range : y 
600 itworth rifle, small 19 8 
Roy OF of merit, char, 
weig! Tifle, &., it may be 
je# are elevation and Jength 
value of the arm. 
‘of six me heer yi the 
de War Debbeoeet, 
ar ment, 
ch affords evidence of the great 
The shooting of the Whitwor ide. pew, a0 it was at 
Hythe in April, 1567, 4} in deviation at 500 with ten 
successive 2 Cat 
An infantey soldier will be as well armed with 
the new small bore bree ader,as far as , rapidity, 
and distant firing are , a8 he is ever | to be. 
He is now able to fire: loz. each, per minute, 


reech 
as well as | could 











Tue f ujdhe eens ps ere x jor Pallise 
itor of the Sildiied te tho matter 


to the editor of Times; we have matter 
which it treats in an article in another 
i To the Editor of the Times. : 
oe Sere ore mae toe Selle which broke 
pe Fat pe on board Her Majesty's ship Hereules 
ould not be called “Palliser” shelle, as were not de- 
of them have been made, 


shell of a 
with reel the statements which have been mad 

With re; to which have le as 
to the phan. ive offic ‘A pointed chilled cast-iron and 
flat-headed steel ¢ ean only say that I am quite 
ready to submit the matter to the practical test of experi- 
ment upon the fo conditions : 

1. That» target be prepared which should repre- 
sent the side of any ot class of ironclad ship. 

2. That the should be of similar calibre and of the 
same length of Bore. - 

8. That-the charges‘ofpowder and the projectiles for each 
gun should be of the same weight. : 

4. That the gun which effected eomplete penetration at 
the greater angle should be declared victor. 

5. That the loser should defray the cost of the experi- 
ment, and that the target should remain the property of the 
winner. 

6. That an umpire should be selected whose decision 
should be final. 

I have omitted all reference to direct penetration, as, I 
believe, the superierity;fer this purpose of the form of head 
which I advocate has not beep disputed. 

I am, Six; your obedient Servant, 
Army and Navy Club, Jan, 19. W. PaLsisenr. 


——————— 
Jornt-Stock Co’ Notwithstanding the prevalent 
“ dulness,” the regi joint-stock companies have to 


of 

report that in the 1 joint-stock companies were 
pains in ieee Beden; 7 of them without 
nominal capital, and 464with an aggregate proposed capital 
of 36,527 7027. the five months of 1869 210 more 
were registered, two without nominal capital and 208 with 
an aggregate pro Gapitel of 12.76%,1011. 168 of the 
above companies baye their registered offices in the City of 
London, or within five miles of the General Post Office. 


Tue TexatMent op Sxwacr.—The Richmond special 
drainage committed réently visited the Leamington sewago 
works, and brought @Way with them two samples of sewage 
water, one being of sewage after it had passed the charcoal 
filter, and the otherof sewage i through that 

chem 





process, all to influences. These 
saroples were sul t6 Dr. Letheby for analysis, and he 
reports .# The ‘that the has been de- 

ive 1 thes mn ee reat part of the 
psa é, and that « h substances, as 


alumina ebd magnesia, have been added to the water, yet 
is not thet} to cause Offence by being discharged into a _— 


welume of running water.” He sthat whi 

there a¥é 15.08 yrains of organic matter solution) in 

ordinary London sewage, be only 840 in one of 
gnbtnitted’ to him, and 9.40 in the other ; a 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Adiress of (man — Vrovotes, Enq, F.RS, 
President, on ta the Chair, for the First Time, after 
his Election. 


Mr. Hawkshaw, and Heer J. 


example of com within s limited extent. 
‘The bargesses of Amsterdam had speot millions in improv- 


; first on long 


which 


tween which point and the Texel Island ite, is the 
entrance from the North Sea, and at present the only avail- 
able channel for Vousels. 

The exigencies 


further improvermenta, the engineers fi 


come up to the port, and has 


formed of conerete blocks, set in 
of entranee between the pierhea 


surface, 88 ft. at bottom, minimum depth 23 ft. ; locks 59 ft. 
wide, and of wonate length. 

There will 
the canal from the new 
city and wharves of 
to shut out the Zuyder 
sluices ; these have to be b 
require nearly 10,000 piles in 
canal will be « 
purpose of locking u 
water of the canal 
mark. To accomplish this, in 








with three locks, 


ba ing ows 


required at the dyke, which bers out the Zuyder Zee. The 
three large centrifu 
Anderson, ay 


will together lift 


live the 
1,000 gallons of water per minute. 


The lakes through which the canal runs are to be re- | 10,200 tons, ean be lifted by her so as to have their keel out 
drained to admit of this; branch canals have to be cut to the of water. Two peculiar advantages are, lst, Thet the dock 
several towns aud ports on the borders of the lakes. These using her caissons, will lift and lay completely dry a vessel 
branches, though of smaller sectional area, exceed the sea weighing 8000 tons, raising the docked ship only 10 ft., with 
The works have | the consequent less exposure to wind than if she were lifted 


canal in length in their aggregate extent. 


already been three years mm progress, and it will require six | 28 or 30ft., which would be necessary 
ta this Amster- employed ; 2nd, By this mode of construction and her sha 
dam Sea Canal may be said to resemble the Suez Canal, so | which assimilates to that of a ship, the doek can be hee 
far that it passes through two large shallow lakes, having | over so as to enable her to be thoroughly overhauled and 
the same depth of water, and the same muddy substratum | cleaned from fouling. This operation was epee twice 
as the Lake Menzaleh in Egypt, and then running through | at Sheerness before her start, and on each oecasion was 
a deep sand cutting to the sea, with a harbour as at Port | accomplished in two days and a half, one side being cleaned 


years more to complete them. In some re 


Towsr Scurwar. 


This remarkable work has excited much attention, from | being launched, and nine months more for entire completion. 


the smal! cost and the rapidity with which it has been exe- 


cuted. I¢ was designed by our member, the senior Mr. Peter submerged for docking a large ironclad. 
carried into completion by his son. The towed out by two of the largest steamers of the navy, with | 


Rariow, F.R.8., « 


commercial 
fe Zu Zee, and subsequently on! interesting jons during the 
i ao ich stretches nearly due | year was the voyage of the a nae mah known as 








about 52 miles, from their city to the Helder, be- | Kermuda 


their trade calling imperatively for | ex 
lurnished them with wasa : 
the design for a new ship canal, which reduces the navigable | it was therefore determined by our gallant and scientific as- 
distance to 154 miles, on « course about weet from Amster- | sociate, Colonel Clarke, of the Roy ' 
dam to the North See, available for larger vessels than now | engineering works to the Admiralty, to adopt a floating dock, 
provided a new harbour on the | as 
coast, to have an area of 260 secres, bounded by breakwaters | Bermuda Doek by the original name of “ camel,” long ago 
courses, with 853 ft. taken into use from the name of the vessel and its fortuitous 
apd 26${t. minimum destination and 
depth of water. The width of the sea canal is 197 ft. at the | is amusing, if there were time to go into it. 


three locks or entrances at the north end of bottom, each fully 20 ft. wide, with all the interior of the 
Bestward, and below the | hulk gutted out, leavin 
will be a mightydyke | bull of a large vessel, 330 ft. long and 54 ft. wide, as the 


puch a lake of mud as to | breadth, 124ft., depth, 74ft. 1 cannot 
di : Thus the | details, bat the construction is of wrought iron, about } in, 
at each end, not for the | thick on the average throughout, and 

the surface watertight and airtight com 
low-water material in the dock is about 8200 tons, besides 400 tons in 
ition to the locks and the caissons, sent out separately, and put together at the 
sluices, that can only avail at low tides, umping power is | island. 


pumps by Mesers. Easton, Amos, and | taking in any vessel now afloat with the exception of the 
h not yet in operation,| Great Eastern, whose width is too great to admit of her | 


central rail 
| able stadleanien 


E 


The contractor had the land on Tower-hill 


i bh 
12th February, 1869. The tube tunnel 


4 
: 


driven as for as high-water mark on the Middjesex side 

May 26th, and reached high-water mark on the Surrey side, 

September Sth, the length under the Thames veto 
in 


Bermvpa Docs. 


Ine of the most i 


4000 miles across the Atlantic Oc 
Sheerness to Bermuda, the most important station of the 
North America and West India command. Ae ene 
receiving large vessels of war, had long been an absolute ne- 
ales teats but the intention of constructing a stone dock 

ned for various ical and indisputable reasons ; 
al Engineers, director of 


peculiarly suited to the situation. I have called this 


contrivance, the history of which 


A sheer hulk with the ends taken out gives a rough idea 
of the—vessel, shall I call it ?—bat with hollow sides and 


a cove, shaped to the form of the 


future dock ; the dimensions over all being, length, 381 ft., 
to give any 


divided into numerous 
The weight of iron 


The Bermuda Dock is capable, without the caissons, of 





entrance. Qur largest ironclads, having a displacement of 


were no caissons 


fed 


at a time. 
The building of the Bermuda occupied two years up to her 


The draught of water, light, is 11 ft. 2in., and 50ft. when 
The dock was 


, | power, strong enoug: 





intentiwn of the designer was not only as a mode of com-/a third astern for steering, and several small look-out 
munication, by omnibus, under the Thames and other large | steamers. The voyage occupied thirty-six days. The average 


rivers, but to illustrate a system which, Mr. Barlow contends, 


speed little more than 44 miles an hour. Much experience | 





apd so oe sae on the 

island brought into communication with the Continental 
i to be the most 

under all circumstances 
The works are estimated at about 


a million _—- sterling. Bkk 
Still greatly wanted is eompletion of the lighting of 
the German coast, there being coe great distances of 
darkness near the coasts of Worth Sea (between the 
hi of Borkhum and of Helligoland, and between that of 
i and Sylt), as well as on the Baltic coasts. The 
enlightened Government 6f Prussia, by which already, in 
i ‘Beem thrown in dark places, will no 


three-quarters 





river Elbe by railways are at 
present the most important, may be men- 
tioned: Ist, the crossing between Hamburg and Harburg 
ae proposed in 1838, again in 1855) in the direct line from 

‘aris, via Venloo, Bremen, Hamburg, to the East (Peters- 
burg). 2nd, at Hamerten (a small village) in a new, direct 
(almost straight) line from Berlin to Hanover (Cologne). 
3rd, at M , where the fortifications are being dis- 
mantled for en i : und room for a 


Four new 


aos eee 


a 










at Torgau is # new iin 
at Zomite, will be D ¢ 
burg- Berlin. Eu AY , 
An observation of 9 aaah PY ; : 
obviously on this occasion, a well- 
Germany has pees n 
to 


the selfishness of a num 
ments. The German railway lines 






that 
Or tral 

[ against 
Govern- 


Rumerous 





t' 
deviations where common sense and national spirit would at 
onee havechosen a shorter and a better line. A remarkable 


change for the better has taken place since. Under the 
guidance of the Prussian Government, the North German 
Confederation has had to decide the national questions, 
among whieh, very wisely, the Constitution names railways. 
The consequence is that, where hitherto the traffic has been 
dragged round along polygons, at nt the diagonals are 
aimed at, many of which bave long been proposed in 
vain by enlightened people, 

The example of the two 
and Bremen, is striking. 


eommercia] ports, Hamburg 
‘he present, railway distance be- 


is alone capable of relieving the street traffic of the metro- | was gained on the voyage to be hereafter available. While | tween these two cities (im consequence of the obstinacy of 


polis. 


sisting of two vertical shafts, one on Tower-hill, and the deserve their meed of praise for the care and s 
other on the opposite side of the river, adjacent to Tooley-. the onerous daty was performed, the highest credit is due to 
street in the Borough, each of 10(t. internal diameter and | Colonel Clarke for having formed the bold scheme of tran- 
about 60 ft. deep, penetrating well into the London clay, | sporting the Bermuda Dock across the Atlantic by towing, 
these shafts being connected by a circular tube, or tunnel, of and for the steady determination with which he adhered to 
7 ft. clear diameter. and 1350 ft. in length, which dips from his plans, and maintained that it was feasible, in the face of 
the bottom of one shaft far below the bed of the Thames, the discouraging and adverse opinions which it elicited. I 
and rises again to meet the other shaft, resembling, in | am indebted for this information about the Bermuda Dock 
vertical section, » leng carve, of which the ends are on a to the book which Captain Webb has jast published, and it 


gradient of 1 in 40. 
Passengers will be conveyed up and down the vertical 


shafte within ciscular lifts, having suitable brakes, and ENGINRERING WORKS OF RECENT DATE IN NoRTH GERMASY. 


worked by steam power. These lifte resemble those used in 


the large modern hotels, but on a greater scale, and they haven, for the city of Bremen, at the mouth of the Weser. 
will hold, comfortably; as many persons at a time as will fill | A rival port called ‘Gerstemiinde, is now in the immediate 
a roomy omnibus, which waits at the bottom of the shaft, for vicinity. The double-gated entrante dock has a width of 
The transit of the omnibus be- | ** ft. at the gates; length of chamber, 250 ft.; depth on the 


the descending passengers. 
tween the bottoms of the two sha/ts moving along a per 


manent single line of railway, might be effected by gravita- | 167 acres; but room for great extension. Quays, sheds, and 
tion, giving sufficient velocity on the descent to ascend the | warehouses provided. The gates curved, and of wrought iron. 


opposite plane, aided, if necessary, by a power not exceeding 


that of two men; but | am informed that it has been de-| haven, on the Jade. 
termined to employ small donkey engines with a wire rope, | are nearly completed. Outer basin (tidal) about 700 ft. long; 
and 4 propelling power of about 100 ib. In either case the | width of entrance, between pierheads, 220 ft. 
transit of the omnibus with the passengers will only occupy | masonry on concrete foundation. A 
In this way between 3000 and 4000 persons} to a busin or chamber of 600 ft. by 400 ft.. closed at the 
may be conveyed between Tower-bill and Tooley-street daily | inner end by another pair of gates of the same dimensions. 


one minute 


at a charge of oné penny only 


The tower Subway may be briefly described as con-| the executive officers connected with the a rie 


vi 
ill with which | 


is of the highest interest. 


The first dock-harbour on the German coast was Bremer- 


sill24 ft. at high water, or 124 ft. at low water; dock area, 


Another work is the Prussian Royal Dockyard Wilhelms- 
The works ‘were begun in 1857, and 


Piers of 
ir of lock-gates admit 


Depth on the sills 28) ft. at high water or 163 ft. at low 





the late Hanoverian Government) is not less than 190 Eng- 
lish miles, the length of the turnpike ’road being only 64 
miles, which will also be about the new railway distance 
when the direct line shall have been opened. 

new great bridges will all be constructed of wrought 
iron ; the piers are to be of masonry, some of them founded 
by pneumatic apparatus. Descriptions of the same are not 
yet published. 


Armovcr Piates anp Miritary Exetyeentse. 

While science applied to the military art has, on the one 
hand, aided in the production of weapons whose powers are 
marvellous, it has, on the other hand, in its application to 
military engineering, solved the difficult problem of obtaining 
practically for our coast defences invulnerability to the pene- 
tration of their projectiles, and that, too, in a manner more 
economical than was once hoped for, It had long been felt that 
to iron we must look for obtaining the necessary resistances 
to the great penetrative powers of modern ordnance, but, 
till recently, some erroneous im ions prevailed with re. 

ard to the ratio of the powers of resistance of wrought iron. 
fhe theory which once obtained amongst military autho- 
rities, that the resistances of wrought-iron plates were pro- 
portionate to the squares of their thicknesses, was rudely 
dispelled by the experiments of last year, at Shoeburyness, 
which showed two 6 in. plates bolted together to be equal in 
resistances to a solid 10in. plate, while three Sin. plates 
gave better results than solid 15in. plates. 

Great efforts had been made in the manufacture of iron 


The litt engines will be below, so that the only permanent | water. Dock area inside of inner gates 32 acres Two dry | plates to obtain them in solid masses of the full thickness 
oceupation of any part of the ground will be the lift house on | docks, 450 ft. tong, are completed ; ‘a third one of 380 ft. is | necessary to. resist penetration.. This was owing to an idea, 


the top of the shafts, which does not cover the space of an| in progress. Other’ accommodation is fully provided. The | now exploded, that compound structures of iron and other 


omnibus; thus with scarcely any perceptible occupation of | solemn inauguration by the king, personally, took place | 


the surtare, large streams of traffic may be conveyed under 
the gtreeta. Without going into details, it may be stated 
that the tunnels and shafts are now completed, and ate so 
perfectly dry that the question of getting rid of the dust will 
oe much more important than that of getting away the water. 
During the whole time of execution, the necessary water, 
even for drinking, had to be sent down to the workmen by 
the shafts. The rapidity of execution i to be explained by 
(he tube tannel being of cast iron, Ded by using a 
eld forced forward by powerful screws overlapping the 
tube, like the wovering to the chject glass of a large tele- 
Ce ~. 


} 





| 
Juné 17, 1869. 

Another Prussian Roval Dockyard is in course of being | 
built on the Baltic coast, in that exéellent natural port 
Kiel. Slips, dry docks, quays, and other accommodation are 
in execution on a large scale (began in 1869). 

A work to be noticed likewise is the new steam quay at 
Hamburgh. It is tidal, but provided with sufficient depth 
for commercial steamers to float along ‘the quayside at ow 
water. In 1868, 2600 ft. of length were in operation, pro- 
vided with 19 steam cranes, sheds, and railway communica- 


tion. The steamers are generally unloaded and re-loaded 





within from three to fourdiys: in cases of urgerity, twenty- 





materials could not be devised to resist the shearing and 
shattering effects of heavy projectiles ; the difficulties, how- 
ever, have been overcome by eur military engineer, and the 
forts guarding the vital points on our coast will now be 
projected by compound structures of iron plates and iron 
concrete ingeniously held together by systems of fastenings, 
whieh experiments have ed to be able to resist success- 
fully the collateral shearing and racking effects which high 
forees of impact induce. . ¥ + sada a 
While investigating the problem of protecting pon- 
derous guns with which our forts are armed, the question of 
working i b has not 


them by i mer 1 has 
been neglected by the military engineer ; and whereas it is but 








Jan, 21, 1870,] 

















Oe re en eo oe ee ee ee 
almost only mechanical aids to human power, which 
were used in working guns, at the present time a system has 
been elaborated by w not only will the heaviest guns be 
trained and pointed with the case of toy-weapons, by means 
pba oman pone, but the supply of the cages eee from 
magazines stores to the very muzale ean 
also be effected by similar means. nd ipa 

The excessive forces and strains induced by the explosion 
of the large powder charges used with heavy ordnance, and 
acting destructively upon the structures which support them, 
have been new! or taken advantage of, by mechanical 
devices of the highest ingenuity, the recoils have been con- 
trolled by elaborate com and hydraulic buffers, while 
in the case of Captain Monerieff’s carriage @ portion of the 
recoil is usefully absorbed in lowering the gun under cover. 
Notwithstanding that the strains | allude to are imoom- 
poostity more severe than an} dealt with bute few years 

- yet ——aae skill has mae mastered — that the 
traditional fixe atform can, when necessary replaced 
by movable “platforms, such as turntables, to facilitate 
the training of monster weapons. The old system of balane- 
ing them upon the supports at the trunnions and the breech 
is likewise proposed hy bandoned for a system of muzzle- 

vivoting whereby exposed surface presented the 
caus through which the guns fire will be pos mA a 
Ininimum. 

This retrospeet of the progress made in the art of military 
engineering in the recent past would be incomplete withouta 
reference, however brief, to the complete subjection of electric 
forces to improvementa in defences and in the art of war. 
The appheation of electricity to submarine ing has been 
so successful, that a new adjunct to defensive war is ebteined, 
while its application to military signalling ensures. that 
maintenance of communication between the stattered divi- 
sions of an army, by which alone the harmonious working of 
the whole can be attained. The importance of this subject, 
as wellas of submarine mining, was very apparent in the 
late war of secession in America; but the value of military 
signalling was only fully realised in the recent struggle 
between Austria and Prussia. Since then beth su 
mining and military signalling have beemreduced to system, 
and form an essential branch of education at the School of 
Military Engineering at Chatham. 


Ririep Oxpwanyce. 


It appears that there has been no increaséin the actual 
power of the ordnance service gun within the last year. 
Then, as now, the Government factories stood in actual 
construction at the limit of 25 tons weight and 12 in. calibre; 
but it is stated that guns of 30 tons have been ordered, and 
guns of 50 tons designed. I understand that the prinei 
adhered to by the ordnance authorities is, that g 
beyond a 25 ton gun is called for, by the thickness of armour 
borne by foreign vessels of war; and that as far as known, 
no foreign power possesses a more powerful.gun, _ If this be 
the doctrine ae I venture, not ex-eathedra, but on 
my own personal judgment, to demur to the validity of the 
parte cowitheland that the few American gunsef 50 
tons weight, smooth-bored and of cast irom, were proved 
inefficient compared with rifled guns, by the fire from a 15in. 
smooth-bored gun, against an iron structure representing the 
fort on Plymouth Breakwater. This was at Shoeburyness, in 
June, 1868. The greatest effect produced by the spherical 
shot with a charge equal to 100 lb. of American power, was 
a large circular indentation between 4 in. and 5 in. deep. 
Indeed the American Secretary of War has acknowledged 
that we are better prepared than they are, and it may be well 
conceived that with this conviction, his countrymen will not 
rest till they at least equal, if they cannot surpass us. 

It is considered by the ordnance authorities, that if guns of 
30 tons, or even greater power, should be made hereafter, it 
will be chiefly to utilise, to the utmost, the mechanical fa- 
cilities for their use afforded by the turret principle in naval 
construction. If the turret ships Devastation and Thunderer, 
are each to have four guns of 30 tons, as is believed, they will 
be the first to demonstrate more than one mooted point on 
this subject. 

It seems that our Government have tow 1200 of what are 
justly termed armour-piercing-rifled guns, from the 7 in. to 
the 12 in. calibre, of which 500 are 12 tons and upwards; 
the 12-ton gun has been subject to severe trials for strength 
and endurance. The 25-ton gun has as yet fired only 100 
battery charg s. 

An important investigation in gunnery now going on 
relates not to guns, but to gunpowder: it ig directed to the 
discovery of the actual law and exact measure of the force 
exerted by fired gunpowder, in a tube. Sir William Arm- 
strong, in hie address at Newcastle to the Institute of 
Mechanical Engineers, in August, 1869, alluded to this 
subject as follows :-— 

“ The action of expanding gas in a gun i¢ analogous to 
that of expanding steam in the cylinder of a steam-engine, 
and we all know the advantage in the case of steam, of hav- 
ing a high pressure to begin with, provided a steam jacket 
be used to maintain the material of the cylinder ata tem- 
perature equal to that of the entering steam. But in a gun 
we can have no provision analogous to the steam jacket, and 
it would appear that it is owing to the necessary absence 
of such a provision, that there is a limit to the imerease of 
initial pressure, beyond which no gain of propelling force is 
realised. Perhaps, I shal] not be fully understood, without 
explaining this curious and important subject in a more 
definite manner, and I will therefore endeavour to G6 60. 

“The force exerted in a gun bears a certain felation to 
the heat evolved by the gasification of the eharge. The 
greater the heat the greater the force, for heat is nothing 
more than unexpended force. I have already alluded to the 
loss of heat by transmission to the gun, and it is evident that 
this transmission must be greatest in amount, whem the heat 
of the gas is highest. By using a slower burning powder, less 
heat and pressure are evolved at first, and the waste of heat in 
the stage of initial pressure being less, more heat remains for 
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expansive action. Hence the slower burning powder is] 
quality of gu be aly a torwards; 40d eh 
quantity of gas be on same, 0. 
op beige dip on. hat of tas tae and more 
dangerous powder, This would not be so é hike 
the steam eylinder, could be mai at the 


be gun, that temperatare 

the melting point of its own material. It is only lately that 
attention has been strongly directed to the bees 

in England. In Russia and Prussia, where t efforts have 
been made to obtain endurance with large rifled gune, 

sirailar in granulated form to that used in England has 
been wholly discarded, and sur ded by der stam’ 
into prismatic blocks, whieh burn more slowly; b 


we have erred in using a powder for our. 
violent as to be justly designated beat ¢ 
we have this satisfaction, that the ordeal w: 
sustained with our severer powder, 4 
strength which we could not have had, if 
stood ihe mild deseription of powder wi 
tinental guns have been successfully tri 
fully awakened to the subject, and a 
mittee is conducting experiments upon the 





¢ is of different 
descriptions of powder. In these experiments, the pressures 


exerted in every part of the gun are determi by the use of 
an instrument of exquisite delicacy, invented by my friend 
and partner, Captain Andrew Noble. This instrument, which 
is a happy combination of mechanical and electrical action, 
indicates the velocity attained by the projectile at any num- 
ber of points in the gun; and from .. Velocities the 
pressures are deduced by calculation. Thus a diagram of 
pressure can now be exhibited for gas ina as well as 
for steam in a cylinder; and I think yal i apes: wh 
me in regarding the result as no small triumph of m 
science.” 

Sinee that time, the inquiry has grown in interest at 
every stage. It would be antiapating results not yet made 
public, to say more than that the application of actual mea- 
surement, to the velocity of translation of a shot in the bore 
of an 8 in. gun, bas shown that different iptions of gun- 
powder differ 34 per cent. in their disruptive effects, without 
showing any corresponding difference in the vis viva of the 
shot when it leaves the muzzle. Where the British lar, 
grained rifle powder uces a pressure in the bore of 23.2 
tons per square inch, or nearly 3500 atmospheres, 17.3 tons 
only, and even less, has been obtained from other descrip- 
tions of powder. 

Here, however, it is but the barest justiee I should men- 
tion that, four or five years ago, Captain Wynants, of the 
Belgian Corps of Roya] Engineers, published @ pamphlet on 
this subject, ocho recommending ¢oaret powder and 
slower combustion for rifled cannon ; and J had the pleasure 
of introducing that officer to the ordnange eommittee, who 
heard his explanations ; but | believe nothing resulted there- 
from. 





It is deeply to be lamented that a certgim amount of an- 
tagonistic feeling appears to exist, between these who regard 
the present ordnance service gun with favour, and those who 
put their faith in our esteemed member, Sit Joseph Whit- 
worth, and the merits of his rifled ordnance. The ordnance 
authorities, on the one hand, appear to hesitate adopting, or, 
at least, trying, what I am given to understand the Ad- 
miralty authorities, on the other hand, have determined to 
give a fair trial to, namely, the 35-ton rifled gun on the 
Whitworth rifled system with elongated shot. If this in- 
tention be realised, there will be an excellent opportunity of 
a fair trial, on what I conceive to be correct principles, 
stated thus: 

The value of a rifle gun may be properly estimated by the 
lowness of its trajectory, and the length of its shell. To 
obtain these two important elements in the greatest degree 
it is requisite that the gun should consyme & column of 
powder not less than three diameters in amd without 
producing any permanent alteration in r of its 
bore by the explosion. The power of hithiaguebjeets at un- 
known distances depends greatly on the lowness.of the tra- 
jectory. At very short distances 4 shorter shell may give a 
somewhat lower trajectory than at longer ones, 

But for destructive effect at very shortedistances, Sir 


Joseph Whitworth clearly showed in the he read on 
the penetration of armour plates, at thecmeeting of the 
sritieh Agsodiation @t,Exeter, that shells tw the ordinary 


length gavethe greatest penetration, while ry contained 
double the ordinary barsting charge 

It is \highly, Qgsirmble that there: should be some fixed 
standard, of length,of range, at, which all guns should be 
fired. If such standard of length were adopted, the merits 
of guns and ammunition would be at.onee, known, by simply 
recording the elevation at which the standard distance was 
reached, and the length of the shell, expressed in diameters 
of the bore. The longer the projectile, and the lower the 
elevation at which it is propelled, the greater is shown to be 
the power of the gun. 

One thousand yards may be pow considered a short range 
for artillery ; ak hs upwards of 11,000 yards has besgaty 


tained, a standard range of from two to three miles would, 


answer, the purpose. If this were earried out, any one wadd 
be able to form a corfect opinion of ‘the value of any parts- 
cular gun. -For want of some standard, very confused notions 
now prevail.on the subject of rifled guns. ; 

It is very diffienlt to attempt to compare two guns having 


nothing mm ‘¢ommon, -For instance, to compare theadan. 
service breech-loading gun and the 7 in. Whitworth :— 
Shell. 
Diameters 


Elevation. long. 
7 in. service gun, range 3660 yards 9° 54’ 2 

7 in. Whitworth, range 5000 yards 10 34 
Although it is obvious how much mfore powerful one gun ia 


than the other, it would have been far better for the ranges 










and distant fring are 
He is now able to fire: 











With regard to the statements which have been made as 
to the oar. efficency of pointed chilled cast-iron and 
flat-headed steel “eo #8n only say that I am quite 
matter 


ready to submit to the practical test of experi- 
ment upon the fo conditions : 

1. Thata be prepared which should repre- 
sent the side of any class of ironclad ship. 


2. That the should be of similar calibre and of the 
| ad 


"TelkheshargtePpowde nd the projectiles for each 
&. That rand the projectiles for eac 
gun should be of the same. weight. 5 

4. That the gun which effected complete penetration at 
the greater angie should be declared victor. 

5. That the loser should defray the cost of the experi- 
ment, and that the target should remain the property of the 
winner. 

6. That an umpire should be selected whose deeision 
should be final. 

I have omitted all reference to direct penetration, as, I 
believe, the supenierity;for this purpose of the form of head 
which I advocate hag'not beén disputed. 

I am, Sj your obedient Servant, 
Army and Navy (Jub, Jam. 19. W. Pattiser. 


eee 


Jornt-Stock Coll Notwithstanding the prevalent 
“dulness,” the wallet ok vint-stock companies have to 
report that in the year 4G) joint-stock companies were 
registered in the Un gdom; 7 of them without 
nominai capital, and 454 with an aggregate proposed capital 
of 36,527,702/. Im the first five months of 1869 210 more 
were registered, two without nominel capital and 208 with 
an aggregate pro éapitel of 12.768,1014, 168 of the 
above eompanies their registered offices in the City of 
London, or within five miles of the General Post Office. 


Tur Treatment be Sewscr.—The Richmond special 
drainage committed riténtly visited the Leamington sewage 
works, and bro with payee at yd ated 
water, one being of sewage after it passed t arcoa 
filter, and the poh sewage before SS ye through that 
process, chem influences. These 
samples m e submi 


pre ol the 





to 

to Dr. Letheby lysis, and he 
iow that the iat og been de- 
oy Tae 
,and that h in ini eubstances, as 

alumina abd ma t the 
is not likely to enuae offence by being discharged into a — 
a 


volume of running water.” He 
there afe.15.08 grains of i¢ matter (it solution) in 





i London sewage, he only 8.40 in one of 
the earple tnd to him, and 940 in ‘other ; and 
that whilst ordinary London sewage contains = of 
ipiteral and 1611 matters in fi 
the two 4 free either. At the nt 

towne of the Thames V are 
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CLYDE SHIPBUILDING AND MARINE 
ENGINEEKING IN 1869. 

Is the year just closed the Clyde has again asserted its 
pre-eminence in the cognate arts of shipbuilding and marine 
engineering. It is certainly the uarters of those two 
great industries, and it $Gemeintain for a long 
time to come its proud fin this t. No other 
locality with which whipbullding is at present, or has been, 
prominently identified can ever to attain to anything 
at all approaching that position. are various advan- 
tages by Clyde shiptuilders over their dompetitors 
who ply their thade'oathe of Other, navigable rivers, 
both at home and shroad. of the shifipards on the 
Thames have long been with a mournfyl aod 
Sodom-like des#lateness, rom. which jt would aeetn 
that they are ‘gever to recover. But it would be ‘the 
merest folly to expect that the Thames could compete sue- 
cessfully with the Clyde, The former is. many scores of 
miles removed from the great deposit# of ironstone, and 
the coal requirél for the extraction avd manipulation of 
the iron necessary for the ships themselves, and the en- 
gines by which they are to be propelled; the Clyde, 
on the other hand, is in the very heart of one of the 
most important mineral fields in the kingdom, and 
her many forges and engine shops are conducted with 
an amount of skill and energy that can scarcely fail to 
result in success, | The wages question, too, has never iater- 
fered with the legitimate prosecution of the «hipbuilding 
trade on the Cipde in the same way as on the Thames. It} 
may be that smaller profits datisfy in the North than were | 
looked for on the Thames, but it is certain that the artisans | 
in the Clyde shipyards and engineering establishments do as 
much work for: 24a, a week as can be purchased on the 
banks of the Thames for 30s. a week; and in mentioning 
these specific afmounta, we are only indicating a very mode 
rate differencedm the scale of wages. Even the Mersey, aiid 
the three northern rivers, the Tyre, Wear, and Tees, which 
are all favourably sitaated as regards their proximity to the | 
deposits of coal and ironstone, have to give place to the | 
Clyde in the building of ships and marine engines. In| 
short, to use the language of Captain Jobn Codman, an | 
American shipmaster who lately made a tour of inspection | 
over the shipbuilding yards of the Clyde, at the request of 
the New York Board of Underwriters, “the Clyde is the 
natural ship-producing district of the world.” 

During the year 1869 the work done upon the Clyde, | 
notwithstanding the general stagnation from which the 
country is but slowly recovering, has been of a mbét ex 
tensive character, and has made the Clyde still further 
renowned in the shipbuilding transactions of our time. 
That work includes considerably more than 200° vessels, 
an average of nearly twenty pet month. The tonnage 
amounted to close upon 200,000 tofa, and this the average 
measurement was nearly 1000 téms. This single fact 
alone indicates the great change whith is taking place in the 
size of our sea-geing ships. Woed, as the constructive 
material, still retains a place, but it isa very minor one, 
seeing that only sixteen vessels or thereabouts were built of 
that material on the Clyde last year, and even those were 
of small size, the average being about 200 tons. Nearly 
one-half the whole tonnage consisted of iron screw steamers, 
and next in order there were the iron sailing ships, of | 
which no fewer than seventy-four were launched on the 
Clyde in 1869. When we take into consideration the total 
tonnage and the horse-power of the engines with which the 
steamers were fitted—well nigh 20,000—we cannot be very 
wide of the mark if we put down the value of the vear's 
work at upwards of 3,000,0002 ‘Titis enormous amount of 
work has been done to meet only the ordinary requirements 
of maritime trade during very dall times. There was no 
American war calling into requisition smart and saucy 
eraft for running the blockade, nor had the wants of the 
Suez Canal navigation made any ¢xtraordinary demands 
upon the Clyde shipbuilders. The chief demand was to | 
supply the immediate needs of Sach companies as th 
following: the Cunard Company, the Inman Company, 
the Allan Company, the Anchof?Line, the Royal Mail 
Steam Packet Company, the Paeific Steam Navigation | 
Company, the African Steamship/Company, the Austrian 
Lioyd’s Steam Navigation Company, the North German 
Lioyd's, the Hambarg American Company, &c. The 
Clyde-built ships of 1869 are traversing every ocean 
aod sea, and navigating almost every tidal river in the 
world. Glasgow shipowners alone have taken mor 
than one-fourth of the whole, and the remainder are divided 
amongst those of Greenock, Liverpool, London, and all the 
principal seaports of the Continent of Earope, America, and 
Asia. The building of war ships for the British Govern- | 
ment has never formed any very large proportion of the | 
Clyde shipbuilding trade, and the past year has been no ex- | 
ception to the rule, Only three such vessels were built on | 
the Clyde in 1869, and there is af present another in course | 
of coustraction by Messrs. Napier and Soas. Some firms, 
such as Messrs. Barclay, Carle, and Co., Mesars. Steele and 
Co., Messrs. Charles Connell and Co., Messrs. Alexander | 
Stephen and Sons, Messrs. A. and Jy Inglis, and a few | 
others, almost make the building of clipper sailing ships— | 
iron and composite—a sort of @péctalité ; others, as Messrs. | 
Thomas Wingate and Co., and Mose: William Simons and | 
Co., devote special attention to dredging machin® p but the 
great ocean steamers are almost entirely turn@P®et from 











iq t 
| planing, &e., the former spindle being driven by a separate 


| pulley on t 


Brothers, and Mr. John Elder. The orders for the present 
year, 1870, are already very extensive, more extensive, 
probably, than at the opening of any former year. Amongst 
them are numerous orders for steamers for the Suez Canal 
traffic. 








GENERAL JOINERS. 


Ov the many varieties of wood-working machines with 
which we have become familiarised during the past few 
years, there is probably none—if we except the ordinary 
circular saw bench—which has obtained such a strong hold 
on the public favour as the “general joiner.” Introduced 
originally by the late Mr. Samuel Worssam, this machine 
has been added to, modified and “improved” by almost 
every maker of wood-working machinery, and as now con- 
structed by the leading firms it is capable of performing, 
with more or less efficiency, nearly every operation that a user 
of such a machine is likely to require to be performed by 
mechanical aid. In endeavouring to make “ general joiners” 
available for a great variety of work and rendering them 
eapable of performing two or more operations simultaneously, 
however, they have in some instances been rendered far too 
complicated, and no provision has been made to prevent a 
man using one side of the machine from being delayed while 
another man who may be using the other side is adjusting 
the work on which he is cceupied. This is a serious defect, 
and greatly diminishes the ammount of work which the ma- 
chine is capable of performing in continuous work, by in- 
creasing the number of stoppages which it is requisite to 
make for adjustment, &e. 

To avoid this imtonvenience Messrs. Allen Ransome and 
Co., of the King’s-road, Chelsea, in the arrangement of 
general joiner brought out yA during the past year, and 
illustrated by us om page 36 6f the present number, have 
besides introducing other improvements, made that side of 
the machine employed for tenoning, planing, thicknessing 
or moulding, independent of the other side at which such 

perations as ripping out, cross-cutting. &e., are ormed. 
The general arrangement of the machine will readily 
understood by an inspection of the engraving in which Figs. 
1 and 2 show the machine as arranged for cross-cutting and 
tenoning, whilst Figs. 3 and 4 represent it as arran for 


planing and ripping out. Fig. 6 isa detail view showing | 


the feed rollers and their driving gear which we shall explain 
preser tly. 

Referring to the figures it will be seen that the saw spindle, 
which is also employed to carry cutters for tongueing, &c., is 
quite! distinct from the spindles carrying the cutters for 


belt and being provided with its own fast and frose pulleys 
so that it ean be stopped or started without interfering with 
the work going on at the planing side of the machine. The 
fenee plate, too, which is shown in its position on the table 
in Figs. 3 and 4, is of light construction, and is so hinged to 
the table that it can be turned over endways and made to 
hang down beneath the latter as shown in Figs. 1 and 2. 
When thus arranged the machine may be used for cross- 
cutting timber of any length and up to 4 in. in thickness, 

At the planing end the macbine will plane on both sides and 
thickness afione operation boards up to @ in. wide, the arrange~ 
ment empleo’ being shown in Figs. 3and 4. The planing 
is perfo by two sets of cutters, the spindle carrying the 
lower set—which act on the under side ot the board—having 
a fixed position, While that carrying the upper sécan be 
raised or lowered secording to the thickness to be given tothe 
work. The two eutter spindles are driven by a single belt, 
this pessing S pulley on the main shaft, first over the 

Upper tutter block spindle, next under the 
pulley on the lower bloek spindle, next over a stretching pulley 
not shown in the figures, and finally back to the pulley on 
the main shaft, 


The board to be planed is fed up to the cutters by @ pair} 4 


of revolving feed-vellers, each of which is driven, the arrange- 


| ment of their driving gear, which is shown in Fig. 5, form 


one of the main features of themachine. Referring to thie 
figure it will be seen that there is fixed on the axis of each 
feed roller a worm-whcel, these worm-wheels gearing into 
worms formed on a vertical spindle, as shown. At its lower 
end this latter spindle carries a friction disc which bears 
upon a friction pulley driven by a cord from the: main shaft. 


| The friction pulley is kept in contact with the dige on the 


vertical spindle by the arrangement of weighted lever shown 


| clearly in Figs. 2 and 4, and it thus, while possessing ample 


driving power for working the feed gear underall ordinary cir- 
cumstances, can slip, if oceasion should require it, and prevent 
any damage being done by bringing too great a strain on 
the planing cutters. The rate of feed can be varied from 
6 ft. to 12 ft. per minute, according to the nature of the 


| wood which is being planed, by altering the position of the 
| friction piniom with regard to the diseon which it acts. Re- 


ferring again to Fig. 5, it will be seen that the lower 
feed roller is placed at a constant height, while the upper 
rolley is free to rise and fall according to the inequalities of 
the “tober, the requisite pressure for feeding being given by 
a weighted lever, as shown. Of course the rise and fall of the 
upper roller in no way interferes with the action of the feed 
driving gear, as the worm-wheel on the upper roller spindle 
merely rolis on the worm as on a rack, as the roller 
or descends. By driving both rollers in this way sufficient 
feeding power is obtained with smooth surfaces, and it is 
found innecessary to employ gr wed rollers, which indent 
the work. The whole arrangement of this feed gear is very 
ample and effeetive. 

the arrangement employed for tenoning is clearly shown 
by Figs. | and 2. It will be seen from these figures that the 
pieces of wood oa which the tenons are to be out, and which 
may have a total width of I8in., are clamped down toa 
light shding te which can be traversed so as to bring the 
ends of the p between the two seta of revolving cutters 
by which the tenons are formed. Thé tenons being formed 


the yards of Messrs. Caird and Co., Messrs. WillWittw Denny | by cutters are more accurate than if sawn, and ean, 


readily understood an inspection of 
without further explanation. 

The machine we have described above, besides 
the operations of planing, tenoning, ripping out, and cross 
cutting, is capable of eutuhg or double mouldings up 
to 5 ft. wide, grooving, bori up to 2 in. in diameter, 
and cutting mortices up to Zim. wide, while it may also be 
employed tor mitreing, i img, and rebating 
or moulding sash {: i 
machines on one frame, and attended by two boys, or by a man 
and a boy, it will turn out a vast quantity of work. Multi- 
tudinous, however, as are the operations which the above 
machine can perform, its powers im this respect are exceeded 
by those of the other machine, {illustrated by ugon 36 and 
37. This machine—which has been designed con patented 
by Mr. William Parkinson, the superintendent of the wood- 
working machinery at Messrs. Corbett and McClymont’s 
saw-mill, Brompton, and of which Messrs, Allen Ransome 
and Co. are the sole makers—has been named the “ universal 
joiner,” an appellation which it well deserves. The machine 
really consists of three distinct parts, each capable of being 
stopped and started independently of the others, these being : 
ist, a band saw for cutting curved work up to 10 in. thick ; 
2nd, a circular saw bench with arrangements for grooving, 
rebating, mitreing, &c.; and 4rd, a complete arrangement 
for cutting single or double tenons, planing, moulding, &c. 
fhe band saw and its table are arranged at one end of the 
machine, and their arrangement will be clearly understood 
without any special explanation. The other two divisions of 
the machine, which are carried by a single frame of simple 
and substantial design, we shall to describe sepa- 
rately. 

Be; inning with the side at which the circular saw is 
placed, it will be seen from Figs. 2 and 4 that the saw is pro- 
vided with a rising and falling spindie, and the latter can 
thus be fitted with cutters for rebating, mitreing, &. On 
the other side of the machine, and completely independent of 
the saw, are four other spindles, namely, two horizontal! and 
two Vertical. The two horizontal spindles, the positions of 
which are clearly shown in Figs. 2 and 6, are each capable of 





being raised or lowered, while one of the vertical spindles—that 
| shown on the left hand in Fig. 8—is capable of being shifted 
| both horizontally in the direction of the slot in the table, 
| through which it is shown to pass, and also vertically. 
| Figs. 1, 2, 3, and 4 show the machine as arranged for 
| planing boards on both sides, and at the same time tongue- 
| ing and grooving the edges. Referring to Figs. 2 and 3, it 
will be seen that the board entering the machine on the 
right-hand side ig first acted upon by the cutters on one of 
the vertical spindles, these cutters finishing one edge. It 
then passes over the cutters which plane the underside, next 
under tlie cutters which thickness the board and plane its 
upper surface, and finally it passes the cutters on the second 
vertical spindle, which finish its other edge. ‘The feed gear, 
which can be readily varied to give a rate of feed of trom 
10:to.20 ft. per minute, is of the same general construction 
a applied to Messrs. Ransome's general joiner already 
«i ; two pairs of feed rollers being, however, employed 
ins of one. The same arrangement which we have just 
described as being used for planing is also available for work- 
ing on all four sides of a moulding at one operation. The 
moulding shown by Fig. 15, for instance, we have seen turned 
by this machine, finished on all sides, at the rate of 15 ft. per 
minute. 

The machine is also capable of turning out curved mould- 
ings such, for instance, as that shown by Fig. 12. For this 
class of work there is placed upon the table of the machine 
a false table provided with a circular guard, as shown in the 
detail views Figs. 6 and 7, this guard encircling the upper 
the vertical spindle which we have mentioned as being 
adjustable, The is provided on one side with an 

ing through w the moulding cutters can work, as 
own in the figures. The piece of wood to be moulded has 
attached to it a template shaped to the required curve, this 
template bearing againat the guard as the moulding is being 
cut. The depth of cut taken is, of course, regulated by shift- 
ing the spindle horizontally, so that the cutters project more 
or less through the guard. The whole arrangement is very 
simple and answers admirably. 

For tenoning, the planing cutters on the horizontal spindles 
are replaced by tenoning cutters, as in Messrs. Ransome’s 
general joiner already described, while when double tenons 
are required, the tenon formed by the cutters on the hori- 
zontal spindles is ently divided by cutters mounted 
on the adjustable vertical spindle. This arrangement is 
shown clearly by Fig. 5, page 37, which also represents the 
light sliding table on which the pieces of wood are secured. 
This table i9 also used for holding sash bars which have a 
moulding cut on their ends, as shown in Fig. 8, these bars 
being clamped down side by side. There is a peculiarity in 
this sliding table, of which we must make mention here. 
The table a kind of frame attached to it which serves to 
support the outer ends of the pieces of wood which are being 
operated om, and the sides of this frame are formed of bars 
sliding in sockets, so that the outer bar of the frame can be 
set to act as a gauge for finishing the pieces to an exact 
length. teaatihch howguer, as the gauge would be in the 
way when the first ends of the pieces are being acted upon, 
it is made so that it can be depressed when the pieces extend 
over it, it being forced up again by a spring when the pieces 
are removed, 

Besides gutting single and double tenons, the machine 
will also. se1 the shoulders, as shown by Fig. 9, the 
scribing effected by merely placing a second set of 
cutters of. fi form on the vertical spindle, shown in 

“ig. regular work the machine will scribe 


have been tenoned by it ina 
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working day of 9) hours. One of these 
Messrs, Corbett and McCiymont’s has 
four sides 1960 ft. of 2in. besides 2680 
in the course of a day of 94 hours, this being done in 

course of work without any 
without interfering with the operations going at 
circular sawing die of the machine, or at band 
table. Another of the many varieties of iver eg 
machine is capable of performing is shown by Fig. 10, 
figure representing the end of a sash sill, as shaped wholly 
by the machine. 
Mh a two machines which bags described 

special application. ~ Parkinson's “ 

joiner,” may eet asa further development of the. 
general joiner, although a more expensive machine 
than the en ub we ine sie 
of performing, wi i 
place of the rs joiner im 
are thorough A designed 
seen each of turn out excellent work. F 
substitution of wood-working machinery for hand labour, we 
may mention that at Messrs. Corbett and MeClymont’e eaw- 
mill an amount of work which formerly cost them 442/. per 
month for w when done by hand, is now performed at a 
cost of 941. The plant employed, which was all ecreeted by 
Messrs. Allen Ransome and Co., consists of a 42 in. self- 
acting circular saw bench, a 14 in. portable deal frame, @ 
large combined planing and moulding machine, o small 
planing and moulding machine, a hand-mortising meebine, 
a general joiner, and one of Mr. Parkinson’s universal 
joiners. The cost of working this last machine has, since its 
erection, averaged 50/1. per month less than would have been 
paid for wages alone, if the work it performs had been done by 
hand labour at the ordinary piece-work prices. The general 
joiner and trying-up machine, also, have been found capable, 
in regular work, of preparing per day the stuff for 70 doors 
ready for putting together, the daily cost for wages in this 
case being 8s. 9d., or only 144. per door. 
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HIGH AND LOW PRESSURE FURNACES. 

A PEW months ago. when describing the ingenious system 
of high pressure furnace working, which has been intioduced 
by Mr. Henry Bessemer, we illustrated in this journal a 
cupola furnace arranged for working on this system ; and we 
now publish on page 40 of the present number, engravings 
of a reverberatory furnace, arranged for being worked on the 
high pressure in combination with the ordinary or low pres- 
sure system. This furnage:hag been designed to diminish 
the wear and tear due to th@eemtinuons employment of the 
high pressure system, it being intended that the materials to 
be heated or melted shouldfirst be raised to a high tem pera- 
ture by working the furné@e® with the ordinary chimney 
draught, and that subsequently the high pressure system 
should be brought into plapée give the final temperature 
required. In our engraving#iig: 1 is a longitudinal section 
of the furnace and flue, arr working with an ordinary 
chimney draught, while F ‘ig @ similar view, showing the 
parts arranged for workin high pressure, Fig. 3 is a 
side elevation of the furnag#y Fig. 4, an end elevation with 
the chimney removed ; Fign®j& transverse section on the line 
AB of Fig. 1; and Fig. 6ipm@melevation of that end of the 
furnace at which the fire i# 5 

In these figures a is the outer shell of the furnace formed 
in part of stout plate iron or dteel rivetted and eanlked, the 
cast-iron end plates, a*, beingalso firmly secured to the rest 
of the shell so as to prevent the escape of any heated 
gaseous matters at the joints. The furnace lining, 6, is com- 
posed of firebricks, ganiste?, or other refractory materials 
usually employed in iron mielting farnaces ; and ¢ is a rect- 
angular fire chamber, the fuel resting on wrought-iron fire- 
bars, d, supported on w -iron bearere, ¢«. The ends of 
these bearers pass through fat sides of the shell, a, at e*, 
and serve as stay rods to Support them, while an additional 
stay rod, f, is also shown paawing through the ash-pit, g; the 
fire-bridge, 6*, has a .water'®ube,W; passing through it to 
keep the brickwork from being overheated. 

The hearth, m, of the furnace is nearly flat at the bottom, 
sinking only as it approaches the tap hole; n. The movable 
roof or arch, a?, is made of strong steel or iron plates further 
stiffened by T ribs, a’, the stout angle flanges, a+, forming a 
skewback for the lining of bricks, &, and serving also to 
secure the movable aréh'to the other portion of the furnace 
by means of the cottered‘studs, i, i. These studs or bolts pass 
through the massive flaige, a*, to which the lower portion 
of the furnace shell is rivetted, the ends of the movable roof 
or arch being secured it @ similar manner, so that at any 
time when necessary ¢6tters, #, can be withdrawn, and by 
means of an overhead ¢fahe of the furnace may be removed 
and fresh lined, its rem@yal also affording great facility for 
repairs of the fire chaniber and shallow hearth, which would 
otherwise be almost asible. The junction “of the 
movable roof with the-other part of the furnace is fendered 
air-tight by a luting of firé-élay of lime. 

At j the hearth ot thé fitrnace narrows, terminating at j* 
in a cireular opening, through which the piles, &, or other 
pieces of metal to be éd are introduced to the furnace. 
At this part the cast-itom@nd plate, a*, of the furnace is also 
circular in form, havitg @ hollow channel, r, formed around 
it; into this channel air undér pressure may be admitted by 
the pipe, /, and cock, o, and the face of the channel nearest 
the flue is turned truely, and is perforated with numerous 
small holes, r*, as shown, fer the purpose of conducting air 
into the channel formed on the sliding ring, s. Thas, when 
the furnace is working under pressure escape of com- 
pipe = air rey the surfaces of wy mae 8, eer plate, 
a*, will prevent passage outwa the heated gaseoug 
products of combustion by reason of the pressure of the air 
conveyed by the pipe, 1, extecrling the pressure of sueh gases, 

In order to change thé working of the furnace from the 
ordinary draught to high Pressure Mr. Bessemer employs the 
double and B; mounted on an axis, C, which 











1s supported by rac D, bolted to the under side of the 
nde cal ye 


"yt se ag AEP 









floor E ; these Aand formed of 64s. 
— se flues, B, e rivetted 64., 

ete oe tbe, j pe eg gd > 

a 

funmiaga pe dik eo tae Coops G, Es ein eae 

a ring of brickwork, H. projecting the , HS i 

A te end of the fue tubes are sliding rings, s, one 

before d 















4 


i 


frame, w. : ‘ 

The length of the flue tubes should be such as to 
ample space between the furnace and chimney 
man to stand when charging on the metal. 
tubes are moved on one side (as seen ig Fig. 4, where the 
opening, j*, is shown uncovered and readily accessible ta 
workman), so soon as the piles or oth@r of 
be melted are introduced through the ope 
man will move the flue tube, A, oppowtit 
and tighten it up by turning round the fing, a 
as described ; this will bring the apparatus into the 
shown in Fig. 1, and establish a free eommunieation 
the fire chamber, ¢, and the chimney, H*. The ashpit, g, is 
supplied with air through the open door, L, moved by the 
handle, M ; this door fits against a truly-surfaced face formed 
on the inside of the end plate, q*, 80 as to keep it airtight 
when required, and the fire is supplied with fuel through the 
opening, ¢*, which at other times+is closed by a door, N, 
which slides horizontally by ns of the handle, 0, shown 
in Fig. 6. The back of the fits aceurately to the 
faced surface of the a*. and a firetile, N*, shields the 
iron door from the too powerful action of the radiated heat 
of the fire. The ashes may be cleared out at the end of the 
day’s work by removing plate, P, at the lower part of 
the ashpit. 

The action of the furnateis as follows: The several movable 
parts referred to being im the position shown in Fig. 1, the 
workman will keep up the fire by ordinary chimney draught, 
clearing his firebars from tite to time through the open door, 
L, and supplying coal or Other fue! from time to time, as re- 
quired, through the fire-door, N, and opening, c*. The very 
low roof of the furnace will keep the flame well down upon 
the metal, and if arranged in piles mounted @n the crop ends 
of rails, as shown, or om other pieces, the ame and heated 
matters will pass along the’surface of the heirth beneath the 
piles and greatly raise its tetuperature, while the piles them- 
selves will be completely enveloped im the flame, and be 
rapidly brought up t a welding heat. “ 

As soon as this ten is arrived a the workman will 
charge on a good supply of fuel, and immediately proceed to 
close the door, L, stepping all access of aif fo ashpit 
through this opening; aad he will then #lngken the ring, ¢, 
and push over the flue tubes until he the tube, B, 
opposite the opening, j*. Next, he will ten the joint 
by moving the ring, s, and turn on air the +O, 
and channel, 7; and thé position of the j 
furnace then being, as shown in Fig. 2, Be a Snes ¥4 
sluice valve, not shown in the engravings, 4. 
air under pressure (of 20 to 50 lb. per syuate inch by pre- 
ference) will = up the Pipe. Q, and through the numerous 
perforations shown, and will diffuse itself throughout the ash- 
pit and pass up through the firebars. 

The whole of the gaseéue products in the interior of the 
furnace will be thus brought up to a pressure nearly equal to 
that of the blast, in consequence of the outlet to the chimney 
in the tube, B, being greatly diminished, as shown at R. 
This outlet is formed in @ piece of well-burned fireclay, R*, 
and can be readily replaced when worn out; the opening, 
R, may be of about one square inch area for every square 
foot area of firegrate; bait this will depend on the pressure 
at which the furnace is tobe worked. The gaseous products 
of combustion being thas prevented from expanding freely, 
will retain in this dense Yl an extremely high tempera- 
ture, which, acting on the previously highly heated metal, 
will rapidly bring its a state of fusion, after which it may 
be run off at the tap lidle, », and be mixed with molten 
spiegeleisen, as is well understood in steel-making, or the 
spiegeleisen, or other ‘pig, or carburet of iron, or alloy of 
iron may be put inte the furnace, and there fused, and torm 
part of the charge. : 

The whole arrangement and details of the farnace we have 
described have been workéd out with great ingenuity, and we 
hope shortly to be able to'place before our readers some par- 
ticulars of its practical working. 
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‘ Griascow, Wednesday. 
Pig-Tron Market.—A \arge amount of business 
Scotch pig it@p this day week at 57s. to 56s. Sd. 
and &6s. 6d. ‘cash. On Friday the market was 
very firm at the ing and 57s. 6d. one month was paid, 
but in the afternoon prises receded again. The prices paid 
on M were till lower, and yesterday the market was 
i A large Bésiness was done at from 55s. 104d. 
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iven to it. But for this the line ai 
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lating for copies of t : 
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tracting firms throughout the country. There is 


prospect of a keen competition. 


The New Steam the — — 
stand cist ab toaon tor ad ain rom Clyde 
ing firms for the eonstruction of the powerful rere 
which the Clyde Trust have recently been adverti#in: 
The firms are . William Simons and Co., 
and J. Inglis, Messrs. Wingate and Soria, aiid [Mex 
Henderson, Catifborn, and Co. The Ts ard a et 
opened, but ap awanan that the cost will be froma?, 
to 20,0001. construction of dredging 
hitherto beef @ sort of spécialité on the Clyde, 
on the Clyde, atid there is no prospect of the eomt 
instance goin where. Eg <0 i 

The Institution of Engineers in Scotland.—At the main 
meeting of thé Institution of Engineers last by sub- 
ject of the patent laws was under discussion. Iti intro- 


duced by a and elaborate paper by Mr. da 
son. A Ptr followed, but the subject wa 
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Clyde 8h ing Contracts.—The writers in ine of 
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by some that : 
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THE GUNS OF THE HERCULES. 

In the Times newspaper of Wednesday last was 
published a report, strengthened also by a leading 
article, caleulated to produced much apprehension, 
and to lead us to the conclusion that after many 
years of labour, after a countless outlay, after the con- 
struction of a magnificent armament for our ironclad 


fleet, we must prepare ourselves to admit that we have | 


been working in error, aad that scientific opinion, 
now corroborated by experience, points to the neces- 
sity of considering seriously whether we had not 
better make a fresh start, aad reconstruct our heavy 
guns upon new principles. 


We are told that the guns of H.M.S. Hercules have 


been disabled, that now our finest fighting ship is of i 


no use except as a ram, that, probably she will 
have to return to England forthwith to refit, and that 
all this dreadful misehief has been occasioned by the 
breaking up of the Palliser shots during practice 
before they passed the muzzle of thegun, with the re- 
sult of seriously scoring the tubes. Says the Times : 

Whether the damage is of a sufficiently serious nature to 
cause the ship’s immediate return to England or not, the 
fact remains that the guns of our heaviest broadside armoured 
ironclads have been for a time disabled by their own shot, 
and that every time any gun fires these projectiles there is 
attached the probability of similar disadvantageous results to 
the gun being attained. The accident to the Hercules’ guns 
bring us no new knowledge on the subject. Every one was 
aware from the first hour of the introduction of the Palliser 
chilled shot into the service of their brittle character, but it 
required that their destructive character when breaking up 
in the tube of a gun should be exhibited upon such costly 
weapons as the 18-ton guns of the Hercules, and at a distance 
from a home port, before the danger of such a mishap oceur- 
ring in a probable time of war could be properly appreciated. 

‘rom this text the Zimes’ leading article is written, 
and it points out the grave necessity of proving defi- 
nitely how far the Palliser shot really are reliable, and 
then, leaving the direct question, it turns to the eonsi- 
deration of the relative penetrative power of the Palliser 
and Whitworth projectiles, when fired against oblique 
surfaces. This isa highly important question, but it 
is one entirely apart from the breaking up of shot ina 
guu, although the 7imes apparently does not think so, 
if an opinion may be formed from the amount of s 
it gives to the reprint of a discussion which followed 
Sir Joseph Whitworth’s paper on the penetration of 
armour plates, read before Section G of the British 
Association at Exeter last year. 

The whole story of the disablement of the Hercules, 
as recorded, is, however, marvellously distorted. The 
facts were these; only one of the Hercules’ 10 in. 





a have Major Palliser’s assurance, 
tained in a letter we republish on snother 

they were not of his design, but ofa 
80 that the few which had were in- 
tended for remelting. 
that, defective as the shell was in pattern, it ruptured 
from brittleness of material. It is no very uncommon 
thing for shells to burst in the barrel of a gun, as, 
for instance, some two years ago, when the muzzle of 
a 7 in. gun was blown off by the premature explosion 
of a common shell. 
failure of the meta! which brings about the catastrophe ; 
it is more probably some slight retardation or uneven- 
ness in the flight of a projectile as it leaves the gun, 
which is sufficient to discharge the fase; or the latter 
may be accidentally too sensitive ; and if such a cause 
induces a premature explosion, the consequences 
will be equally disastrous, whatever the material of 
the projectile. 

It is too soon, however, to speculate upon the 
precise causes which caused this accident to the 
Hercules’ gun; in # few days, however, the official 
particulars will have been made public, and then we 
shall be enabled to form an opinion. Meanwhile it is 
satisfactory to know that the alarming reports pub- 
lished have so slight a foundation. 

That the steel tube of the 18-ton gun cracked s0 
extensively from the effects of the explosion is, how- 
ever, an important fact, and points out the weakness 
of our service guns, not only of the heavier ealibres, 
but of the smaller bores. The barrels are alt made of 
Firth’s steel, carefully tempered in the solid, and after- 
wards bored, and, though every care is devoted to their 
construction, several casualties similar to that on board 
the Hercules have occurred. It is certaim that coiled 
iron tubes show a greater power of resistance, owing 
to the different arrangement of the material. It is only 
recently that one of Palliser’s converted guns, lined 
with a coiled tube, successfully resisted the explosion 
of five common shells, purposely burst in the gun, and 
each loaded with a heavier charge than that which 
disabled the Hercules’ 400-pounder, the only damage 
wrought being a bulging of the tube. But whether 
this special advantage possessed by the coiled tubes 
counterbalances the superiority of the steel barrels in 
many other respects has yet to be decisively proved. 

The time may be soon coming when a new chapter 
in the history of our heavy ordnance will be com- 
menced, and the Whitworth system may at last super- 
sede that, which originally Sir William Armstrong’s, 
has developed into the Woolwich service gun. But it 
remains to be proved how great a practical superiority 
exists in the former plan—a long, slow, and costly pro- 
cess. With regard to the relative capabilities of our 
ordinary Tp eae. as compared with the Whitworth 
flat-headed shot, for penetrating inclined surfaces, the 
challenge of Major Palliser is well calculated to settle 
the long disputed question. But when the practical 
superiority of the Whitworth system of guns and projec- 
tiles over those of theservice has been ascertained beyond 
a doubt, the time will have come to abandon the latter, 
and start afresh with the former, and its advocates may 
rest assured that such a change will not be precipitated 


deficiency of our existing armaments. 


THE TASMANIAN RAILWAY. 


Tue good people of Tasmania appear to be equally 
discontented with their railway system and with their 
railway engineers, if we may form an opinion from the 
manifestations contained in the recent Australian 
advices. The confession on the part of the Launceston 
and Western Railway Company, that they are unable 
to finish their line without a further Government grant 
of 50,000/., bas been received with much disapproba- 
tion. And though this admission was answered by a loan 
of 100,000/. from the Tasmanian Parliament, it was not 
with the cordial acquiescence which might be desired. 








Indeed, one emphatic M.P., in the course of an argu- 
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ve neral feeling of indignation and disgust 
wales the whole ed on this subject, which is in- 
tensified in the south by a conviction that the survey 
of a route for a main line of railway across the island 
has been entrusted by the promoters to the engineer 
of the Deloraine Railway—now shown to be untrust- 
worthy, if not incompetent—for the sake of discourag- 
ing and shelving the larger aud national work upon 
, which Hobart Town has set its mind.” Now, this is 
very strong language, and if the jury who adjadge 
the case had not, by their verdict, pronounced it 
merited and justifiable, we should consider that the 
editor of the Tasmanian Times had far outstepped the: 
limits of license. : 

The trial referred to has a two-fold value, and its. 
results will help on greatly the railway cause of Tas- 
mania. In the first place, the evidence put forward 
gives us a curious insight into the —_ matters have 
been managed out there, while the ney of public 
opinion was manifested during the hearing of the case, 
from the judge to the jury; nay more, it was hinted 
that the Attorney-General iiimself, who conducted the 

rosecution, would have felt much more comfortable 

fad he been managing the defence. aes 

In the neal pas this trial has 4 special interest, 
because it has occurred just at the time that the rail- 
‘way across the island has been sanctioned Parlia- 
ment, a loan of ‘$00,000/. guaranteed, and Messrs, 
Doyne and Willet had already inspected the route aud 
reported upon it. Now, however strong publie 
dpinion may have been upon the matter, it is not at 
all improbable that the broad-gauge clique might have 
had sufficient influeace to carry out the extension, 
unless some successful stand was made, and a fearless. 
statement of facts put forward to arrest the difficulties 
in which tihe island would certainly have been plunged 
if the railyvay system now ina nm ex- 
tetNiee Mr. Doyne, acting on bebalf of 

ine years ago, Mr. Doyne, acting on 

the Scamealia’ aah Wesiern Railway Company, 
prepared a carefully detailed estimate of the cost 
of the proposed line for construction and rolling 
stock. is estimate was delivered on the 25th of 
february, 1861, and amounted to 364,251/. The 
Government loan of 300,000/. was to be paid to the 
company upon the realisation of 100,000/, of pri- 
vate bond fide capital; but it was soon discovered that 
jonly half of this amount could be raised, and applica- 
tion was made to the Parliament, praying for the full 
loan when 50,000/. had been paid into the credit of 
“the company. ‘This application was accom with 
ja fresh estimate made to accommodate the reduced 
> circumstances of the scheme, and showing that the 
! whole line could be built and stocked to work in com- 
'-pliance with the requirements of the Act for 350,000/. 
“But in 1868 the fact which had been long well known 
‘to the initiated had to come out. The railway could not 
be finished for 350,000/., or anything near that sum. 
"The estimates which looked so fair, and had been 
‘worked out in so much detail, were found to be 
glaringly incorrect and incomplete. Thus the amount 
rof the English contracts exceeded the estimate by 
6000/., the cha for freight from England exceeded 
‘by 60004. or 7000/. the amount calculated. The price of 





dand was 10,0007. more than was ;a —— 
et Longford was more than 17,000/, above - 
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permanent way of the line was 
ay designed with a 65 tb. rail, but afterwards, 
with what reason one cannot understand, the weight 
was increased to 72 lb. a yard, involving an extra 
outlay of 7000/. on that item alone. In the same 
way the contents of the cuttings had been miscal- 
culated ; the slopes were made too steep, and 20,000/. 
will it is estimated be required to flatten them suffi- 


b 
* die how slovenly and 
unsatisfactorily the estimates must have been prepare 
and the work execeted. Indeed, Mr. Macmillan, 
the defendant of the action, stated in his evidence that, 
“be eonsidered that if the engineers in framing 
their reports upon which the certificates of the rail- 
way commissioners were based, and by which the 
Government itself was guided, were trustworthy, ticy 
could not be competent; if, on the other hand, they 
were competent, they eould not be trustworthy,” 
and im this opinion the judge apparently coincided. 
But Mr. Doyne’s own evidence upon the occasion 
requires comment and consideration. His testimony 
amounted in brief to this, elicited after a deal of cross- 
examination. That he had been of opinion that the 
line could be made for 350,000/., and worked so as to 
comply with the letter of the Act’s requirements, but 
not with its spirit; that is, one train a day could be 
run over the line. This, of course, would prove a 
ruinous undertaking, while the traflie apparently is 
sufficient to require five trains a day, a number which 
the engineer in his most ine moments never antici- 
vated could be worked Pee cape named, Yet we find 
rm recommending the execution of the railway upon 
these ruinous terms to the Government, who, acting 
on his advice, advanced the loan. His explanation of 
this was, that he never contemplated working the line 
for 350,000/., but that he anticipated raising 50,000/, 
more upon the security of the railway itself to provide 
roilling-stock and other expenses. Now it need 
searcely be mentioned that the Government would not 
for a moment sanction a mortgage on property in 
whieh they held so large an interest, and that this 
proposed method of proceeding was contrary in every 
way to the railway interests of the island. The diffi- 
culty has been removed by Parliament voting the 
necessary funds to complete the work, and so far 
there is an end of it. But that so false a system 
should form the foundation of the future Tasmanian 
railways is greatly to be regretted. An incomplete 
and erade estimate of a work im which the exact 
expense could have been, and ought to have been, 
worked out with the greatest nicety, may be attributed 
to deficiency of engineering skill; but the short- 
sighted policy which recommended the adoption of au 
insafficient estimate, in the hope of making up short- 
comings by subsé¢quent mortgage, is one which mili- 
tates m every way against the success of railway 
schemes in the colony. Perhaps it is as well that 
these faults, costly as they have proved, were made at 
the beginning, and certainly it is well that the whole 
matter should be carefully and deliberately discussed 
and made public in the colony as it was last October. 
It will do more than all the efforts of the progress 
association, and ail the arguments against costly lines, 
ever could have done; and it will not only convince 
the inkabitants of Tasmania that they must have in 
all new works a new and thorough system, but it will 
lead them to consider why they should expend from 
10,000/. to 12,000/. a mile on ruilways whieh will not 
answer their purpose better than those which can be 
built for half the money. 


PORTABLE CONDENSING ENGINES. 

Many of our readers will no doubt remember that 
mearly twelve months ago there appeared in this journal 
(wide page 100, vol. vii.) a letter from Mr. G. A. Haig, 
ef Pen Ithon, proposing certain modifications in the 
coustruction of agricultural steam engines, and sug- 
gesting, amongst others things, that they should be 
fitted with air-surface condensers. In a note which 
we appended to Mr. Haig’s letter, we stated that such 
a condenser as that geutleman proposed would, if 
furnished with the requisite amount of surface, be too 
cumbrous for its intended parpose. Subsequently, 
Mr. Haig wrote some further letters on the subject 
(vide pages 185, 243, 264, and 295, vol. vii.), and in 
these latter communications he gave particulars of a 


d ultimately concluded, with us, that such condensers 


air through the condenser so 
ture of the air was rs Ba i ainactagg a 
during its passage t pparatus, t 
1.18 lb. of steam could beveondensed into at 
boiling point per square foot of surface per hour. 
Mr. Haig’s deduction from these experiments was that 
the area of ing surface exposed to the action 
of the air current would bave tobe about. four times 
that of the heating surface in the boiler; and taki 

into consideration the large size of the fans requi 

to furnish the necessary supply of air, the power re- 
quired to drive these fans, some other seiaile, he 


were practically ra to agricultural engines, 
and he consequently abandoned the idea of having 
such a condenser applied, as he originally intendea, to 
an engine which is now being built for his own use. 
It is somewhat curious that just at the time that 
this subject was under discussion in our columns, and 
some two months and a half after the appearance of 
Mr. Haig’s first letter, Mr. Frederick . Bramwell 
should have taken out a patent for a method of ap- 
plying air-surface condensers to po: engines, 
which ap to us to be practically identical with 
Mr. Haig’s. We illustrate and describe Mr, Bram- 
well’s plans on page 44 of the present number, and it 
will therefore be unnecessary that we should give any 
details of them here; but, inasmuch as the recent 
publication of Mr. Bramwell’s plans in some of our 
contemporaries has again brought the matter before 
the public, it may be as well that we should point out 
the practical objections which exist to the system of 
es he proposes. Let us, for instance—to take 
an example which we employed on a former occasion 
—examine the case of an engine having 160 square 
feet of heating surface in the boiler, and evaporating, 
say, 800 lb. of water per hour. Supposing, moreover, 
the steam to be discharged into the condenser at a 
ressure of 15 lb. above the atmosphere, there would 
vave to be abstracted from each pound of it 978 pound- 
degrees, or units, of heat, to reduce it to water at a 
temperature of 212°, so that altogether 800X978= 
782,400 units of heat would have to be abstracted per 
hour by the air passing through the condenser. 
In Mr. Haig’s experiments, to which we have 
already referred, the air passing through the condenser 
had its temperature raised from 56° to 128°, or 72°, 
but, inasmuch as agricultural engines are much used 
at times of the year when the atmospheric temperature 
is above 56°, it would probably not be safe in practice 
to furnish to the condenser a less supply than would 
suffice to abstract the requisite amount of heat with an 
elevation of temperature of 60°. The specific heat of 
dled 782,400 
air being 0.238, we thus have 55 ggg =55,721.5 lb. 


of air per hour as the supply necessary, this being 
equal, at a temperature of 62°, to 732,213 cubic feet 
per hour. Of the power requisite to furnish this 
supply we shall speak presently. According to Mr. 
Haig’s experiments, it appears that 8001b. of steam 
per hour admitted to the condenser, at the pressure 
we have mentioned, could be condensed by about 680 
square feet of clean metallic surface exposed to the 
air current; and, although we are far from believing 
that this amount of surface would be found sufficient 
im practice after it had become coated with grease, 
&e., carried over by the steam, yet we will for the 
present suppose it to be so. 

Let us suppose the condenser to be provided with 
tubes 4 ft. in iength and, say, lin. in diameter.* To 
make up the suriace above mentioned, 650 such tubes 
would be required, these tubes baving thus a united 
650 x .7854 

144 
these tubes would, under the circumstances we are 
proposing, have to pass 732,213 cubic feet = ~~ per 
732,21: 

hour, the veleeity of this air would rr Tr 
=57.37 ft. per second; aud to give this velocity— 
even supposing uo frictional resistance to exist— 


sectional area 0 =3.545 square feet. As 


* In the drawings attached to his specification Mr. Bram- 
well shows condensers made up of a series of flat surfaces 
forming rectangular channels; but, inasmuch as we have 
not precise information ef the proportions he es to use, 
we have preferred in our example to su that ] in. tubes 
are employed. We may add that, in o to give the neces- 
sary compactness to a condenser with rectangular channels, 
it will be almost compulsory to adopt proportions giving 


almost exactly the same frictional resistance as the tubes 


would require a pressure equal toa head of 0.75 in. 
of water, or, say, 3.9lb. per square foot. But each 
of the 650 tubes would have to P883 550 x 60 18.8 
cubie feet of air per minute, and the frictional resist 
paee ee ts SS eee to a head 
of about in, of water, or, say, | square 
(oot, so thas the total. prosuane epasmacy 20, force the 
required quantity of air through the condenser would 


be 3.9+3.54=7.44 Ib. per square foot.. The net work 
to be done by the fan, would be to deliver 
T2315 _12908.55 cubic feet of sir per minute 


inst this pressure, a performance equivalent to 
1 203.55 x7.4400,704.4 toot-yonade or work, or 
over 2.7 horse power, This, it must be remembered, 
is the net work performed by the fan, and the power 
required to drive the latter, and, consequently ab- 
stracted from the available power of the engine, would 
certainly not be less than 4 korse power, an amount 
equal to from 20 to 25 per cent. of the total indicated 
power which an agricultural engine would probably 
develop under the circumstances we are supposing. 

So much for the power required to supply the air 
to the condenser, and now for some other considera- 
tions connected with the apparatus. Mr. Bramwell 
speaks in his specification of making the area of the 
condensing surface equal to twice the boiler heating 
surface, when the t is merely required to 
reduce the steam to water at 212°; but Mr. Haig’s 
experiments clearly showed that such a proportion of 
surface would be very insufficient, and the allowance 
of 680 square feet of surface which we have supposed 
to be provided to condense 800 lb. of steam per hour 
is itself low. Even, however, if the tubes of such a 
condenser were made of thin brass weighing but 1 !b. 
per square foot they would weigh over 6 ewt.; and 
the weight of the whole apparatus, including casing, 
connecting pipes, fan, &c., would probably not be less 
than 13 ewt. or 14 ewt. Such a weight would be a 
most objectionable addition to a portable engine, and 
the apparatus, if employedat all, could probably be mos: 
advantageously arranged in a kind of tender hauled 
separately, aplan which, indeed, Mr. Bramwell suggests 
might in some cases be adopted. The use of the 
separate tender would, however, still further increase 
the cost of the apparatus, and we certainly can 
imagine but excecdingly few cases where this cost 
would be even yr per compensated for by the 
advantages which the condenser would give. 

Before concluding this notice, it is desirable that 
we should make a few remarks on one point connected 
with Mr. Bramwell’s plans, to which we have not yet 
directed attention. r. Bramwell, we should state, 
proposes to lead a portion of the air issuing from the 
condenser into the firebox to support combustion, in 
some cases using this sir to inject powdered fuel; 
and he says: by taking care not to give the air 
which acts on the condenser too high a velocity, it 
will be found that the saving in fuel arising from 
using heated air for the combustion will largely com- 
pensate for the power required to set the air in mo- 
tion.” Now, in this we certainly cannot agree with 
Mr. Bramwell. Tie experiments to which we have 
already referred have shown that it is only by having 
a strong current of air through the condenser, and 
thus heating that air but 60° or so, that the con- 
ae surface required can be kept within any- 
thing like moderate bounds; and it thus happens 
that but a small proportion of the air passed through 
the condenser would be required for supporting 
combustion in the firebox. In the example we have 
been considering the evaporation of the 800 Ib. of 
water per,hour would not probably require the con- 
sumption of more than 1 ewt. of coals in that time, 
and even if we allow 300 eubie feet of air per pound 
of coal barnt, we shall thus have but 114x300 
= 34,200 cubic feet of air per hour required for sup- 
porting combustion, an amount equal to less than 
5 per cent. of that traversing the condenser. The 
34,200 cubic feet of air supplied per hour to the fire- 
box would weigh about 2600\b., and supposing its 
temperature to be 60° above that of the external air, 
it would thus carry into the firebox an amount of heat 
equal to 2600 x 60x 0.238=37,128 pound - degrees 

r hour, or 618.8 pound-degrees per minute. Even, 
owever, if the whole of this beat were transmitted to 
the water in the boiler, it would suffice for the 
conversion of less than 4 1b. of water per minute iuto 
steam, even with the feed supplied from the condenser 
at a temperature of 212°, so that its effect in com- 
pensating for the power, which we have shown to be 








series of experiments which he had carried out on a 





adopted in our example. 


required to drive the fan, would be practically wid. 
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THE DERRE-NORRE TRONWORKS. 

To those of our’ readers who have paid careful at- 
tention to the state and progress of iron and steel 
manufacture om the Continent, and particularly in 
ab Terte-néire fatnil 










the princi f 
pany are the steelworks st Terre-noire. _ works 
were amongst the first licensed under'Mr. Bessemer’s 
patents in France, and have at present the largest | 
production of Bessemer steel in that country. At the | 


and most important works of this com- 





same time the Terre-noire Company are the most im- | | 


portant licensees of Messrs. Martin in France, for the 
manufacture of Siemens-Martin steel, which is carried 
on very successfully and on a large seale at the Terre- 
noire steelworks. 
The principal articles made at Terre-noire are steel | 
rails and steel boiler plates. The raw material is | 
produced om the spot in the blast furnaces of the | 
Terrenoite. Company, and from ores of such purity | 
that the pig-iron can be regularly sent direct from the 
blast furnaces into the converters. This is the only | 
instance known to us of Bessemer pig-iron smelted | 
with coke being run direct from the blast farnace into | 
the converter in regular practice, and it shows that | 
the qualitity of the raw material must very nearly | 
approach that of charcoal iron which is usually con- | 
verted into Bessemer steel direct from the blast far- | 
naces in Sweden and in Styria. This superior quality | 
of the raw material is unquestionably the first cause | 
to which the Terre-noire Company is indebted as re- 
gards the quality of their steel, but the success is 
equally due to the care and attention with which this 
company has watched the progress of steel manufac- 
ture during the last period of transition, the intelli- 
gence and sagacity with which it has appropriated, 
and often even monopolised, every valuable im- 
provement that has been brought out in this} 
country or elsewhere, and the enterprising manner | 
with which it has placed itself at the head of | 
metallurgical progress in France. We may mention, | 
for instance, that the Terre-noire Company has acquired | 
a sole license for France from Mr. William Nendo 
for the manufacture of ferromanganese by his patent | 
rocess, and having at the same time purchased the | 
Proud patent of M. Prieger’s invention for making | 
alloys of iron and manganese, the Terre-noire Company 
is at present the only Bessemer steel works in France, 
which employs rich artificial alloys of manganese for 
the manufacture of the softest kinds of Bessemer steel. 
Step by step as valuable inventions are made in the 
branches of iron and steel manufacture, the Terre-noire 
Company has been trying, testing, and appropriating 
valuable improvements, and in an equal rate of pro- 
gression it has spread the repute and the market for 
its products over the Continent, and even over 
England and America. There are steel plates from 
Terre-noire imported and purchased by some of the most 
celebrated boiler makers in this country, and the 
Terre-noire rails are the most formidable rivals of 
English Bessemer rails in the markets of Italy, 
Austria, and in America. The managing director of 
the Terre-noire Company is Mr. Alexander Jullien, a 
gentleman whose professional standing is well known 
to many scientific men in this country, and to whom 
we believe belongs the principal merit with regard to 
the important fact that in a very short space of time 
the Terre-noire Company has risen from comparative 
insignificance to the position of a leading steel manu- 
facturing concern in France. 
WONDERFUL STEEL MAKING. 
Some glowing accounts have reached us from the 


other side of the Atlantic of a very wonderful process | 
for making iron and steel which, it is stated, has heen | 


' 








recently experimented upon at the Rensselaer Iron. | 
works, at Troy, U.S., belonging to Messrs. John A. | 
Griswold and Co. This process, which is the invention 
of Dr. William Fields, a physician, practising at Wil- 
mington, Delaware, consists merely in melting the pig 
iron in a puddling furnace, and then adding thereto a 
packet containing some powdered chemicals, the nature 
of which the doctor keeps to himself. This being done 
—presto!—the sulphur and phosphorus, it is stated, 
are eliminated, and the iron becomes tough, and 
capable of being rolled and worked! To manufacture 
steel, Dr. Fields proceeds in the same manner as when 





phoepoorke ie Uiek dived oft 0 etd peckags, 


between one and two pou 
to convert the same quantity of wrought iron into 
steel, the weight of chemicals used is smaller. Very 
wonderful all this, but we fear that the reporters have 
greatly exaggerated 
state that a ball 
has been taken 
and subjected to the action of one of Burde 
squeezers without showing any signs of cracking, while 
a similar ball, weighing 420 \b., has, after hammer- 


| inventor, and must, we conceive, eventually lead to the 


different chemicals to the first, is added, 


containing, 

the result being stated to be that in ten minutes the 
whole mass becomes »To convert about 4 cwt. 
of pig iron into wrougiit iron, Dr. Fields throws in 


of his chemical mixture ; 


@.success of the poo They 
of jsteel produced by Dr. Fields 
ireet the puddling furnace, 


n’s 


ing, been rolled into @ rail, Rails have also been 


|rolled from piles of Pields’ iron and steel combined, 


the latter material—which is said to weld well—bemg 
laced so as to form the heads. Et is stated, also, 
that steel can be made* by Dr. Fields’ process from a 
mixture of two-thirds cast-iron serap, and one-third 
fresh pig. We have already mentions tk Dr. Fields 
keeps the nature of the powders he uses to himself, 


|and we may add that he refuses to sell the secret of 


their manufacture. Mr. James Roberts, an iron 
manufacturer, of Burlington, New Jersey, is, how- 
ever, said to have bought the right to use the process 
in some parts of Pennsylvania for 118,000 dollars, 
while Mr. James McCall and Mr. Reed, of New York, 
have got the right for the State of Alabama for 10,000 
dollars; and Mr. 8. ©. Field, of Chicago, has pur- 
chased a half interest in several states for 265,000 
dollars. This looks something like business, but alas 
for the miraculous process, a gentleman who was present 
at the experiments writes to the Jroa Age as follows : 

The steel rail when tested did not show in any portion of it 
any steel, and was not equal to the best quality of iron rails, 
as it was not of uniform fracture in the different places 


| broken. Where the rail was broken the fracture was partl 


of hard crystallised iron and partly fibrous. In the rail “ all 
steel,” and one piled part steel and part iron, the fracture 
was about the same. At the time the rail bloom was made, 
a smaller ingot or bloom was made. This small bloom was 
taken from the same iron and furnace that was used for the 
rail bloom, but taken from the furnace some twenty minutes 
previous. This bloom was broken by the steam hammer, 
showing a fracture yan coarse, and it wad not perfectly 
sound, having some holes containing cinder. A portion of 
this bloom was again heated and drawn down under the 
hammer to about fin. square. This piece when broken did 
not show any resemblance to steel, but a fair quality of 
fibrous iron. The experiments were far from being satis- 
factory to several persons present, and the quality of the 
article made was not equal to the “ puddled steel” made at 
the works every day. have two samples of the so-called 
* steel rail.” 1 do not think anything new was discovered in 
the experiments at that time. 

Although we are far from desiring to condemn Dr. 
Fields’ process on account of the failure of the earlier 
experiments with it, yet we shall certainly require 
much more definite information respecting it before we 
can entertain the idea that it possesses any great value. 


THE FAIRLIE ENGINES FOR SWEDEN. 

WE recently deseribed two tank locomotives, which have 
been constructed by the Fairlie Engine and Steam Carriage 
Company for the Nassjo and Oscarsham Railway, in 
Sweden. These engines are on Mr. Fairlie’s doable-bogie 
system, having a double boiler, with central firebox, and 


mid-feather, carried upon two bogies with two pairs of | 


coupled wheels, each with a 5 ft. wheel base. One of these 


the grounds of the company’s works at Hatcham. 
took place on Monday last, in the presence of the Duke of 
Sutherland and several other noblemen and gentlemen in- 
terested in the economic working of railways. Ujpon ‘the 
occasion to which we refer the engine was run over the line 
at variable speeds, with results similar to those which have 
attended the previous trials of engines upon Mr. Fairlie’s 
principle, and which were perfectly satisfactory. The engine 
ran with remarkable precision and steadiness round the curves 
on this little railway, and which are of 50ft. radius. It 
was started, stopped, and reversed with great readiness, 
and fully demonstrated the value of the system. The sac- 
ceas of those engines upon the Fairlie principle which are 
now in practical use on several lines of railway, tends 
to prove the soundness of the views entertained by their 


adoption of his engines in all the special cases to which 
they are applicable, thus promoting economy in the work- 
ing of our railways. We may héré observe that the Fairlie 
engine, which has been constructed at the Mason Machine 
Works, Taunton, Massachusetts, U.S., for the Central 
Pacific Railway, hes been put under steam, and has 
answered exeeedingly well. In a letter received from Mr. 
W. Mason upon the subject, and which we have just seen, 
that gentleman—who is one of the most experienced loco- 
motive builders in the States—writes: “ The engine has been 
tried, and works to a charm.” Nothing, in our opinion, 
could be more expressive or satisfactory than this, and we 





engines has had aoother trial on the railway laid bag Pi eengupennes fo ove 





congratulate Mr. Fairlie upon these promising results. 
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Up the F.C. W M. Inst. C.E. 
to Cc. 

id —— fe wae Boon’ 

Tue author’s preface.to this little book is 

unfair to himself, and. dise to the reader. 

After saying that: 

for publication in 

indicated only by d refi 

tells us that for two $ the M.S. hovered betwee: 

the waste paper basket and the fireplace, until at last 


he considered that the most effectual way of d 

of it, was to put it ina book.. With hich prow ome 
he leaves us with many apologies to follow him on his 
up Tiver Journey. : Sage 


Now the fact “is, that the book ix ly well 
composed, st fa ity. ‘ciate +~ 
is W ; to flow 
nord Wiety Oe adaaaned cleo tpethes, and 
rans ti from the>first Ke last page of his 


power of close observation, which training con- 
verts into habit in an engineer, and ially an 
electrician, i seizes small ils, that 
others may pass unnoticed, aud yet the absence of 
which leaves the picture incomplete. 
It was about. five since, that the author, then 
i ro laying the Persian Gulf Cable, 
¥ from Fao, travelling up the 
i Euphrates, which 





volume. 







wnite some 75 miles above their beyond 
a pro + which fi has as the 
locality of Garden of ‘Eden. Passing up the 
bn towards , in a Turkish ner, the 
author reached most i ing rains iphon, 
which he mini decent i “ty 


and ancient city under the Sassanian 
Persia, and its remnants of to-day attest fully to its 
magnificence of old. One of the principal ruins con- 
sists of a vast hall, 81 ft. by 154 ft., covered with au 
arched roof, the crown of which is 104ft. high. ‘The 
facade of this enormous hall is completed with highly- 
ornamented wings, which increase the width of 

frontage to 289 ft. The whole pg made of 
burnt bricks, 1ft. square, and 3in. thick, set in 
mortar 


The author also alludes to the remains of a bridge 
crossing the Tigris, at Ctesiphon, unrecorded by all 
travellers save Colonel Kinneir, who, in 1813, ob- 
served unmistakable evidence of such a structure, 
and recovered from the ruin itself nambers of bricks 


We have only space to allude to one more passage 
of this little heuoahe deserigtion of Bagdad : 


mass of chimney-pots, roofs, and church spires, afford 
casional glimpses of a straight street, or an open square, 
other i tions of the plan on which they are built. 
however, even in the immediate vicinity of the mi 
thence in every direction, appeared to be com 
fused irregular mass of houses, not two of whi 
the same size or shape; all those have flat roofs on which 
the inhabitants sleep, and here, as in 
the Scriptural allusion to the man on the house-top, 
once that quaintness which it has to these only 
to ay wong and habits. Npaty edn gy 
and older zig-2zagging about 
i ve a distinctive feature to 
the appearance of the mud 
alleries formed by some animal or insect of subterranean 
abits, such as the mole or the white ant. The town alto- 
gether, with the Tigris winding away to the north, the 
bo: 


oe: 


desert wilderness to be seen in all directions unded 
by an horizon broken only by the palm trees, and gilded 
minarets and domes in, in , formed 


a sight well worth the ascent we had made. 

n conclusion, we may mention that the appendix 
forms by no means the least interesting portion of 
Mr. Webb’s book; it is a collection of notes from 
ancient and modern writers on the cities of Seleucia 
aud Ctesiphon (the sites of which are now marked 
only by their ruins), and Bagdad, crowded and popu- 
lous now, but glorying in none of the ancient splen- 
dour that made it famous once. 








Wrsrer Taave.iise.—American 
train on the Pacific Railroad has now ears 
special supply of fuel, food, lights, and 
ease of aceident, a fight with snow-drifts, or other cause 
extended delay, there will be 
thing needed for comfort. It is 
Railroad has a new snow 


track by means of wi 
which will sometimes 
made very 
has a room 
manage it. 
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PORTABLE ENGINE WITH AIR-SURFACE CONDENSER. 


DESIGNED BY MR. FREDERICK JOSEPH BRAMWELL, ENGINEER, LONDON, 














Iw an articla on “ Portable Condensing Engines,” which 
we publish on another page of the present number, we have 
referred to the plans lately patented by Mr. Frederick J. 
Bramwell, of 37, Great George-street, and of which we 
annex illustrations. Inasmuch as we have expressed our 


opinions of these plans in the article already referred to, we | 


shall confine ourselves here to a mere description of them. 
Referring to the engravings. Fig. 1 shows an ordinary port- 
able engine fitted with an air surface condenser, such as Mr. 
Bramwell proposes to use. In this figure, a is the exhaust 
steam pipe leading to the condenser, 6, shown as placed 
below the boiler; ¢ is the blowing fan, of which there may 
be one on each side of the engine, driven by a belt off the 
pulleys, ¢, on the crank shaft. The air from the fan is 
brought through the trunks, e—whieh are shown very amall 
on the drawing by-the-bye 
and passes through the condenser in a direction opposite to 
that in which the waste steam passes. The condensed steam 
accurmulates in the pocket, f, from which it is fed into the 


in the feed arising from non-condensation of the steam, or 
from waste at the safety valves or elsewhere. In those con- 
densera, such as the one shown, where it is not proposed to 
reduce the pressure below that of the atmosphere, a waste 
pipe is provided to allow of any uncondensed steam or air 
making its escape into the atmosphere. 

The air having become heated by passing through the 
condenser case eseapes by the channel, &, from which a branch 
with a regulating valve, /, conducts the portion of it required 
for combustion into the closed ashpit, m, of the engine. The 
air not required for the purposes of combustion makes its 
way by the trunk, », into the bottom of the smoke-box, un- 
less it be required for drying purposes, in which case it 
escapes through a trunk to be put upon the branch, o, to be 
led to any kind of drying apparatus in which its use may be 
desired, such as a chamber with a perforated bottom, on which 


the material to be dried is laid, and through which the hot | 


air is caused to escape. Other forme of drying apparatus 
may also be used. Both the branches, « and o, are provided 
with regulating valves. 

The condenser, when it is not intended to 
pressure of the steam within it below that of the atmosphere, 
Mr. Bramwell prefers to make as shown in Pig. 2, which re- 
presents a sectional plan of the condenser seen in outside 
view in Fig. 1. In Fig. 2, a', a’, show the sides of the con- 
denser ; 6’, 4’, show the sides of the chambers of which the 
condenser is formed, these being by preference of thin sheet 
copper, but galvanised iron and other materials may also be 
used. The sides, 6', b', are supported in the centre of their 
length by corrugated or zigzag bars, which occupy the dis- 
tances between plate and plate, but allow the steam and air 
to pass them freely. The space at the left-hand end is for 
the reception of the waste steam, which enters from this 
space into the spaces between the plates, and when con- 
densed makes its exit through the openings (shaded) in the 
botte:n conducting to the receptacle, f, of Fig. 1. The space 
at the right-hand end of the condenser is for the reception 
of the air, which makes its entrance inte the spaces between 
the steam spaces, and makes its exit by the openings 
(shaded), which convey it to the trunk, &, of Fig. 1. The 
vertical sides, @!, b', and the ends, i',i’, are connected to 
the top and bottom plates of the condenser. 


to the end of the condenser, 4, | 


In Fig. 1 a portion of the heated air has been shown as 
led directly to the closed ashpit of an ordinary fire-place. 
Fig. 3 shows the combination with an apparatus for a 
ing powdered fuel to the fire, where a is the firebox o e 
—- engine; & is the heated air trunk of Fig. 1, but 

rought in this instance below the level of the bottom of the 


firebox or ashpit, and led to the underside of 6, the measur- | 
out powdered coal contained in | 
being that patented by Mr. | 


ing machine for rere | 
hoppers, ¢ ; the system of feeding 
Thomas R. Crampton, and already described in our pages. 


Fig. 4 shows an arrangement by which a sharp current | 
from the quick-going small fan is intended to induce a slow. | 
In |} 


going larger current for the purposes of the condenser. 
this figure, ¢ is a small fan working at a high velocity ; ¢ the 
outlet from that fan in connexion with f, an enlarged trunk 
receiving the air from the outlet, ¢, as shown by the small 
centre arrow, and also receiving the induced currents from 
the atmosphere, as shown by the large arrows, the combined 


| current making its escape into the condenser. 
boiler by the feed pump; and K is a small tank to receive | : 

the water supplied to the engine in the ordinary manner, | 
this water, being by a regulating cock, i, allowed to flow into | 
the receptacle, f, for the purpose of making up any deficiency | 


Sraam Fiee Exotxe ror Hatrrax.—In February, 1867, 
the Corporation of Bradford procured one of Shand, Mason, 
and Co.'s well-known patent vertical steam fire engines 
which has been in constant use and has given complete 
satisfaction. Messrs. John Crossley and Sons, of Halifax, 
seeing the great benefit to be derived from the use of such a 
machine in Halifax, determined on procuring one for the 
protection of their own extensive mills, and as the Bradford 
engine had been such a success the order was entrusted to 
Shand, Mason,and Co. The engine, which is similar to the 
Bradford one, but with several improvements, was tried on 
Saturday, the 15th inst., at the makers’ premises in Upper 
Ground-street, in the presence of Mr. Crossley and his 
engineer, when, notwithstanding the winter season, steam of 
100 Ib. pressure was obtained in 7 minutes and 80 seconds 
from lighting the fire. The boiler has Shand, Mason, and Co.’s 


patent inclined water-tube arrangement which has now been | 


| fully tested by experience, and is applied to all engines of 


reduce the | 


their construction. The engine was worked with various jets 
in a most satisfactory manner, and will be despatched to 
Halifax in a few days. 


American Rattwars.—The extent of railway in opera- 


tion in the United States, at the commencement of 1870, | 


was, according to the best information obtainable on the 
subject, 48,860 miles. This total does not include 3600 miles of 
street railways existing in Boston, New York, Brooklyn, and 
Philadephia. In the course of 1869 no less than 6588 miles 
of new railway were opened in the United States—viz., in 
the North~ Eastern States, 254 miles; in the middle 
Eastern States, 1030 miles; in the South-Eastern States, 
186 miles ; 
miles; in the Northern interior States, 3977 miles; and 
in the Pacific States, 922 miles. The aggregate expen- 
diture upon United States railways in 1869 was no less 
than 358,707,678 dols., of which 189,000,824 dols, related to 
the Northern interior States. The ag te amount of 


capital expended upon United States railways to the close of | 


1869 was 2,212,412,719 dols. The extent of railway in 
operation in the United States in 1830 was 41 miles; in 
1835, 918 miles; in 1840, 2197 miles; in 1845, 4522 miles ; 
in 1860, 7475 miles; in 1855, 17,398 miles; in 1860, | 
28,771 miles; in 1865, 34,442 miles; and in 1870, 48,860 
miles. 


in the Gulf and South-Western States, 223 | 
| will be of very large size may be inferred from the fact that 
| she is intended to carry 1700 tons of dead weight. 


As Earruquake-Proor Cuurcu.—The people of Cali- 
| fornia, since the earthquakes of 1868, have a great dread of 
| recurring shocks, and, as an indication of this whole- 
| some fear and a desire to prevent loss of life, we have intelli- 
| and from San Francisco that the Roman Catholics are 
| building there an “earthquake-proof church.” This edifice 
—St. Patrick's Church—is built on a plan to prevent loss of 
life in the event of the shaking down of the walls. The side 
walls above the basement are only 30 ft. high. At this height 
| a roof rises, which, with the main roof, is supported intle- 
se agen of the walls by two rows of pillars inside of them. 
Soth roofs are firmly bound to the pillars, and the pillars are 
fastened together by iron cross-beams, secured with heavy 
| iron bolts, forming a network of great strength. The theory 
| of the plan of co’ ion is, that should the pillars be 
| shaken down the roof would be launched off outside the 
| walls, instead of falling imside, thus giving a chance of 
escape from the ruins. In thus falling the roof would be 
carried aside a distance of 80 ft., the length of the pillars. 





Tue Forstex Coat axp Irow Trapes.—The French iron 
trade has not shown any increase of animation of late; on 
| the contrary, stock-taking has involved a certain slackening 
| in affairs. The works of the Haute-Marne have only re- 
| ceived some re-assortment orders for merchants’ iron ; they 
have still been well employed, however, in working up old 
contracts, which are not yet completely executed. The 
slackening in business is regarded in the Haute-Marne 
group as only temporary. The founders of the Haute-Marne 
are well employed upon pipes and other large castings. 
White pig has been held with firmness in the Meurthe and 
the Moselle. The Belgian coal trade has not presented much 
change. Some considerable orders have been received from 
sugar works. The exports of coal from Belgium in the first 
ten months of last year amounted to 2,897,856 tons, as com- 

ared with 3,003,189 tons in the co: mdin, riod of 
868, and 2,914,563 tons in the correspondin: parted df 1867. 
It is expected that when the returns tor the last two months 
of 1869 are received they will somewhat alter the complexion 
of the year’s figures. 

Lance STREAMERS FoR THE JuTE TRaps.—Messrs. Alex. 
Stephen and Sons, shipbuilders, Dundee, who had the credit 
of first introducing the steam screw into the whale and seal 
fishing trades, have resolved on building a large steam vessel, 
specially adapted to run through the Suez Canal, for the 
| importation of jute from Caleutta to Dundee, alias “ Jute- 
opolis.” A model of this vessel has already been made, and 
the iran of which she is to be built has been contracted for. 
Her draught of water has been fixed with special reference 
to the most reliable reports respecting the navigation of the 
Suez Canal and the Sea. In her construction great 
care will be taken with the view of securing that the cargo 
shall be carried and delivered in good condition. That she 


This 
experiment will doubtless be watched with much interest. 
The rule at present with sailing vessels is to occupy nine 
months on the average in making the voyage out and home 
again. It is expected, however, that the steamers by the 
Suez Canal route will make the double voyage in three 
months. The importance of the jute trade is at once seen 


| when it is mentioned that during last year, till the end of 


November, the imports into the United Kingdom were 
— tons, of which about 82,000 tons were imported into 
undee. 
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AN ENGLISH WORKMAN IN AMERICA. 
Lerren No, IV.—Trape Socreris. 
To rue Eprror or Exoryeeurne. 

Srx,—Your correspondent’s definition of « trade society, 
will searcely be acquiesced in by a member of one, but it 
is nevertheless based on fact and experience, having been 
“through the mill.” A trade society is an institution 
designed to check the persevering skilful mechanic, and 
bind him down to the level of the unskilful one. Its most 
prominent law is in effect, “ Thou shalt not excel thy neigh- 
bour.” In its endeavour to force employers to pay as much 
to unskilful as to skilful labour, it compels them to level the 
latter as near as possible to the former, and thus establishes 
that unwholesome regulation, to pay so much to good 
workmen and no more. For example, a workman enters 
a shop, displaying unusual ability and dexterity; his 
employer knows perfectly well that it would be to his 
interest to pay that man more than usual wages, but he 
dares not do so because he would be raising the “average 
rate of wages” in his shop, and that would lead to demands 
for an increase to others proportionately ; consequently, 
he fixes the highest pay at so much and no more. Now, 
how is the industrious mechanic affected thereby? The 
men say, “ What is the use of your doing two men’s work, 
you don’t get paid for it, you're only keeping another man 
ont of a job.” He gets hard words and feelings making his 
position in every way disagreeable; being the worst paid man 
in the shop, although he is paid as much as others, still, 
as he delivers more work, he is least paid in proportion to the 
work he turns out, seeing nothing before him, with no prospect 
of turning his skill to any account, gives up the task as hope- 
less, declaims at there being no chance for the working man 
and settles down into a hopeless grumbler. 
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to do so, yet are afraid to incur the displeasure of the 
trade society ; or who would willingly work by the 


| if only assured of success; for failure brings down ineffable 


contempt. You engage a man at a stipulated salary; if 
a ‘“‘member” be is forthwith court-martialled for working 
piece work with a non-society man. Well, that generally 
ends in smoke, because the older hands know that turning 
him out of the society would not cure the evil, and would 
only throw all the piece work into the hands of non-society 
men ; and, besides, incur the displeasure of those in autho- 
rity in the shop. However, you take your new man and 
succeed ; and then comes the next tug. Others don’t see 
why they shouldn't earn more money too, and opposition 





enters the field. Some one says, “If he can do it 1 can.” 
Hence he gives in for the next contract. You put in a 


Here and there | tender just below his; you don't object to his getting it if 


one rises beyond his difficulty, and says, “I will try to get | he can, certainly not, but you say, “I will not be beaten,” 
paid proportionate to my labour by taking piece work.” Here | and if possessing any pluck you will not allow any one to 


he is met at once by the trade society, which, while not | take your work away from you, 


absolutely prohibiting piece work, sets its face resolutely 
against it. One member says, “Piece work ruins every 
shop where it is introduced ;” “You ought to be ashamed 


of yourself; I suppose you'll be getting about half of us| opposing you. 


Others enter the com- 
peting list, some not with the intention of getting the work 
but to spite you, by “knocking down your prices,” and 
that man becomes henceforth a “ petty hero” because he is 
Tn order to cure this evil you let him take 





| 


discharged ; there's hardly enough work to keep the men/| a contract; he fails, and is silenced for ever. Forthwith 


going now; 
Another says, “ They'll cut your prices down and down 


till you have to toil like a slave for a day's wages, and serve | 


you right too.” ‘‘ I know how it will be, such men as you 
ruin the trade.” A friend suggests, “I wouldn't do it; 
or every one of the men will be so much against you ; don’t 
do it, wait till something turns up. You will get along 
in time.” You reply, *‘ What is the use of learning to work 
if you are to be debarred from displaying proficiency ; you 
have no right to say anything at all on the subject. I 
have my labour to sell, proficiency is the only recommenda- 
tion I possess to raise me. I mean to sell it in the best 
market, and to the greatest advantage, as I have a perfect 
right to do.” (A voice, “You've got no right to injure 
others.”) “LI injure no one, I interfere with no one, I ask 
no information or aught else from any of you; I will treat 
you all with respect, but you must let mealone, you cannot 
influence me, I wish to fight my way, piece work seems 
the only method, and I mean to try it.” (A workman, 
“ How do you feel when you meet a poor devil out of work, 
knowing that but for such men as you he would be in a 
job?"") “I don't admit that; I don’t feel anything at all on 
the subject ; I only know there must be some cause for it ; 
I should never come to that; no capable, industrious man 
need come to want.” (A voice, “ Every man can’t be up to 
that standard.”) “That is only saying that some men 
mistake their avocation ; however, I'm not going to debate 
the question, I deny your right to question, or offer me any 
advice on the subject; when I require your assistance I 
will ask it; you have a right te your ideas, I to mine.” 
Here the subject drops on your part but not so on theirs; 
you find a wheel-barrow on your bench, or an improvised 
whip stuck in your vice, &€., are answered in monosyllables 
the younger members fail not to make offensive innuendoes 
within hearing. Woe be unto you if your work passes into 
the hands of a unionist, something is bound to be wrong; 
if you happen to have motion bars piece work, one member 
wants them filed on the edges parallel to the holes, another 
wishes them filed to the old marks; one wants the ends 
eased off, another finde fault with that, and so on to the 
end of the chapter. Well, you are successful, and the 
novelty dies off, not se the ill feelings that always remain. 
At first, you earn probably half as much again as day 
pay; eo far, well, but you improve the system of doing 
your work, make tools and appliances that greatly assists 
and increases your skill, and eaables you to earn probably 
double pay. Here again you have committed another 
crime. The unionists assail you, first, because you are 
doing work so much more rapidly than those paid by day on 
similar jobs; they are obliged to work bard to make their 
time approximate to yours. Then the manager is irate 
at the day costing so much more than the piece work, 
and urges the foreman to push the day workmen. 

the foreman, angry at you for doing so much that it gets 
him into trouble ; because he cannot make the cost of day 
work approach to that of piece work. Now just see what 
a pretty hornet’s nest you have drawn about your ears 
because you have committed the unpardonable sin of mak- 
ing the most of your labour and skill. Furthermore, you 
are “earning too much,” your prices must be redaced; 
your employer does not object to the cost; on the contrary, 


he is only too anxious to get the other work done us| mbbock, and Co ae the becker, 


how is the working man going to live?” | arises yet another how! at you. 


“You are grasping, won't 
give any one else a chance,” or, in other words, decline to 
have your work taken from you. One probably soliloquises, 
“ Now, if I can only make day pay at first I shall eventu- 
ally succeed.” He takes a contract, and, if made of the 
right stuff, comes out victorious, and in for hia share of 
opprobrium, still you remain comparatively master of the 
situation. Now, if you wish to keep your work, there is 
only one chance, which is to put it at such a price that an 
ordinary man cannot make day pay at it; so that one 
trial will be sufficient to deter, and if you still incur opposi- 
tion don’t reduce by driblets, smash down the prices at one 
swoop, never mind the outcry; shut your ears, roll up your 
sleeves, and go to work as though your soul was in it; 
don’t blame your contestants, the world and its work is 
open to all, let the best man win. It is such men that 
build up the mechanical world ; if all men acted so, engines 
could be made so cheap that where one is used now, a 
dozen would be wanted. Tell the unionists they are behind 
the age, which is progressive or nothing, cheapness of an 
article increases the demand for it; Government makes 
more from a penny postage than it would from a sixpenny 
one. When Gladstone reduced the duty on tea he actually 
increased the revenue fromit. It is futile to try to prevent 
the development of energy, perseverance, and progress ; 
those who do so remain behind, while those they decry go 
to the front. In the onward march there is no need to 
push others back; look straight ahead, and give an en- 
couraging word to those who join you in the race, as James 
Fisher, jun., said in one of his railroad raids: “Mr. 
Valkenburg, I have been in a dozen such struggles, and 
you are the first man I ever met who dared to oppose me; 
now you are just the very man I want in New York.” 

In conclusion, I think I have established my definition. 
A trades’ union does try to keep down the progressive man 
and try to elevate the sluggish incapable above his alti- 
tude, and the vast majority of the latter over the former, 
accounts for those otherwise inexplicable pests, trade 
societies. 

Hicn Pressure. 


Sreixe at Le Caxvsor.—A 
last Wednesday morning among the workmen at M. 
Schneider's factories at Creusot. About 10,000 persons have 
left off work. The origin of the strike was an offer spon- 
taneously made to the workmen by the managers to leave to 
the men the direction of their own savjngs bank. The 
strike commenced first in the building workshops, whence 
the leaders to the forges, furnaces, and mines, 
where they successively induced the men to join the strike. 
It is believed, however, that work will soon be resumed. 


general strike commenced 





Tas East asp West Metroroutans Rattwar.—This 
scheme, the Bill for which was deposited last November by 
Mr. Brunlees, a to be one of the yo few 
schemes which will come into committee. pectus 
has been issued, and contains the particulars of the 
line, which we have already publi estimate for the 
four miles is 1,500,000/. The Board of direction has not yet 
been constituted, and the subscription invited is for the 
option of a share of 5/., if the Act be obtained, on payment 





| now of 5s., of which half is to be returned in the event of 


the undertaking not being carried through. Mesers. Robarts. 
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The top of anvil, d, terminates ip a cylin‘er, h, bored to eu t 
the diameter of the plunger, i, on the end of the hammer, 
this cylinder, 4, being tapped with a pipe, &, which allows 
the gases under pressure to through it and into the 
hollow piston rod with it into air chamber, ¢. 
The hollow piston rod is provided with a check valve that no 

may return, while a pipe, m, connecting the air cham- 
serves to equalise the pr Connected with this 
pipe, m, is a safety valve, n, which allows the gases to | 
out when above a certain pressure. The stationary anvil, a, 
and the movable anvil, d, are provided with the usual dies o. 
At the top Medea pee ~~ § oh igeag Pore = 8, from 
which is sus; & piston Pp; 
block, C _ being provided A aaa 

, : ; r, covering an 

apemans of suleheds size to allow the piston to be easily 
withdrawn from bore of hammer. A friction rod, ¢, is se- 
cured to pivotted arms, w, and connected with the lever, », 
this rod bearing against « cast projection on the hammer, ¢, 
in such a manner as to cause sufficient friction to hold the 
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pressure 
’ tods, g, g, to the weight 
anvil, 4, thus allowing the metal which is being 
free between each blow. The safety valve, #, 
prevents any“Increase of ure above that which is neces- 
eary to support the anvil. The explosive material 
is ignited by sudden com jon of the air contained in 
chamber, Ay le the air Galion formed bythe piston, p, 
entering i the bore of the ¢ , ¢, prevents any 
violent blow upon the beam, « on the up stroke of the 
hammer. Mr. Justice calouiates that each fall of the 
hammer produces a re of not less than 16,000 lb. per 
every square inch of area in the plunger, and this pressure 
he states is continued for a prolonged period as compared to 
ordinary hammering, thus affording the kind of pressure 
necessary for the production of homogeneous foregoings. In 
conclusion we may mention that Mr. Justice is represented 
in this country by Mr. Henry W. Hammond, of Manchester. 


oft 
forgrd to 


ECONOMICAL STEAM ENGINES. 
To tuz Epitor or Exoiwegnine. 

Sin,—With regret I beg to call your attention to the 
leading article in last week's number of one of our mechani- 
cal papers. Had its retrograde tendemey and the ignorance 
dieplayes been unusual no notice would have been taken of 
it, but there Reve been a painful series of such articles, and 
another is threatened. Although engineers out of, as well as 
in, London may treat this with contempt, no Englishman 
abroad can them without a deep sense of shame. It is 
time that aqme protest were made against them. 

Criticism for engineers should be in concise phrases and 
etact terms with calculations, not in vague wordy ambiguous 
clauses, generally on the negative side. 

Of the paper alluded to the question may be asked, When 
has it of fe are incited to new discoveries, new fields of 
action, or suggestions which have been carried out ? 
How did it treat attempts to improve our ironclads, whether 
broadside ar turret ? ow did it speak of the introduction 
of steel for rails and bridges? Is it unjust to say that, so 
far as its influence is concerned, all recent progress has been 
made in 8 of it? 

But to return to the particular leading article. 

The first paragraph states that certain individuals hold 
evidently absurd opinions, which are then commented on as 
being abaart Why waste the reader's time with such 
matter ? rest of the article ig anid to be for “makers or 
owners of steam power,” “who know little of the true daily 


life of o—_ 

The ph states a well-known fact, with great 
superfluity, of words, and then, in junction with the 
third ap,» —dinghigers improvement into statica] and dy- 
namical, a steam jacket classed under the first 
ant no trouble, and coste nothing for repairs, they 
would seem to say that all other improvements under the 
sane class rr trouble, fo: grater heaters and 
pa eh oy ‘or the objection lynamic economism, 50 
called, they bring po aiiine that their advantage does not 
pre e: pobn for repairs. Save a little information on 
the ing of steam-jacketted cylinders, the two paragraphs 
convey no fedl information. 

The fourth paragraph states hy. most economical 
engites havea multipliestion of movi 3, often 

i by bed d pF yl 


accom panied esign. Thisis not true or 
of economies engines. Can even one engineer be named who 
now makes sath ines? The ite is the truth. 
The most I engines have li eomplication, and 
are ge’ well proportioned. Of course, after supposing 
numerous it is safe to assert they ate bad. 


What compound engines ate referted to with two or three 
sets of slide and expansion valves. Does it need fourteen 
lines of to show that two eylinders have more 
friction than one (the largest in each case being the same) ? 


Who such facts? What instruction is to be ob- 
tained this fourth h? 

In the of the ink ph the writer con- 
fesses, might have pea quiet Wat he bes no know- 
ledge of economical engines, save by hearsay, or by reading 


some old books, and pronounces that all engines which give 
out « horse power for each 22 1b. of steam are huge toys. 
Perhaps some of our locomotive superintendents will kindly 
show the writer some indicator diagrams, &c, and convince 
him that they have abundance of engines differing but little 
from such toys. 

Surely the London engineers make such toys; but if not, 





reasoning. : 
It is with much regret that I 
which colleets information with care and dilgenee, 
which for many years I have been a reader (save only of the 
leading articles which are unresdable). Notbing is so much 
to be desired as that the proprietors or editors would ask the 
opinion of some leading engineer on this and previous 
articles, and make arrangements to give utterances more 
worthy of the title they bear. Such is the earnest wish of, 
Yours truly, 
Edinburgh, January 17, 1870. Norta Wrxp. 


COAL-CUTTING MACHINERY. 
To tax Eprrom ov Exornerrisa. 

Stx,—I have just read your article in Excixerniva of 
January 7, wherein you embrace coal-cutting machinery. I 
have spent much time on this matter, and beg to differ with 
you, respecting the ultimate success of the two motions for 
eutting coal. The “pick” machine has done good work, and 
is in every way the likeliest machine; the direct planing 
action has yet done but very little, it always requires as much 
power to resist the blow as to give it, which is not the case 
with the “ = in my opinion all other notions will fre 
way to the blow with the “ pick,” the direct action will in 
certain cases be'found useful, but very rarely for coal cutting ; 
in minerals of harder nature than coal it would give more 
favourable results. 

I am, Sir, yours truly, 
J. Rormery. 

Waterloo Main Colliery, Leeds, January 17, 1870. 


NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 

Opening of the Royal Arcade—On Monday this great im- 
provement to the town of Cardiff was opened to the public, 
and wil] become one of the most frequented thoroughfares 
in this town, as it gives access from the Hayes to St. Mary- 
street. There are suites of rooms over the shops at the 
Hayes entrance, which have been taken by the Science and 
Art classes. The cost of the Arcade is about 11,000/. 

The Hirwain Coal Company.—lt is stated on pretty good 
authority that the colliery formerly worked by the Hirwain 
Coal Company has been taken by a London firm, who intend 
having the same in full work as speedily as possible. 

Contemplated New Gasworks at N. rt.—Owing to the 
numerous complaints made by the inhabitants of Newport, 
as to the inferiority of gas supplied by the present company, 
several gentlemen of the town contemplate forming a new 
mame ne | forthwith, unless the evil comgialedl of is at once 
removed. 

ag preven | 
vails at severa 
able time past, and the Ne 
ing Company are about to 
vessel they have yet built. 

The Cheltenham and Swansea Railway Carriage and 
Wagon Company.—The above company having concentrated 
their business at the Swansea Works, the directors intend to 
dispose of the engineers’ tools, machinery, &c., at their 
Cheltenham Works at the latter end of the present month. 

The Severn Tunnel.—Mr. Leonard Bruton says the reason 
for not proceeding further with the Bill in the ensuing 
session of Parliament is simply want of time to form a com- 
pany on a sufficiently wide basis to justify the promoters in 
proceeding with the Bill at present; but it has been deter- 
mined to continue the attempt, with no doubt of ultimate 
suecess, which, it is hoped, will be proved in the course of 
the present year—that is, in time for the following session of 
Parliament. 

The Great Western Railway Engine Sheds at Pontypool. 
—The Great Western Railway Company are about to en- 
large their locomotive sheds at Pontypool-road, and it is said 
their staff will also be increased—a state of things very 
agreeable to the inhabitants of the district, as it was gene- 
rally expected the company would remove their station some 
little distance nearer Abergavenny, owing to some mis- 
understanding between themselves and the trustees of the 
Pontypool Park Estate. 

Boiler Explosion at Briton-Ferry——A most disastrous 
and frightful accident eceurred at the Old Brick Works, 
near the Vernon Tin-Plate Mills, at Briton-Ferry, by 
the bursting of a boiler, shortly after nine o'clock on 
Saturday morning, by which one man Jost his life, and five 
others seriously injured, two cut of which are likely to re- 


in the Prineipality.—Greater activity pre- 
of the shipbuil ing yards than for a consider- 
= bien and Wood Shipbuild- 

y down the keel of the largest 


they are to be found on the largest scale in Lancashire and | cover. The boiler was of the egg-end class, 30 ft. long by 


Yorkshire. 


The Clyde engineers make many such teys. A shipowner | 


to-day was tulating himself on such a toy driving a 
steamer a knot 
the coal was reduced from 19 tons to 9 tons per day. 


toys are even being 


| 4 ft. Gin. diameter, and originally ,; in. thick 


er than the simple original engines, while | 
Such | 
used by the conservative Cunard line, | as blown into three pieces. 


a late. It was 
fitted with two safety-valves, loaded to 40 lb. per square 
inch, and float. The cause of the explosion, as far as can be 
jedged at present, was due to external leakage from the 

rackets supporting the boiler on its seating. The boiler 
One piece was blown through 


and yet the professed instructor of the public in such matters | a 2 ft. Gin. stone wall, the pine-end of a dwelling house, 
knows nothing about them. However, he considers the | and an internal wall, which divided the parlour from the 
equilibrium valves of the Cornish engine, with their levers | sitting-room, in which was sitting the manager's wife, who 


and cataract , excessively simple. 


A childish remark is put into the mouth of an imaginary | 


was severely scalded, and cut, and bruised by the ruins, 
The Late Colliery Accident at Dowlais—To-day Mr. 


engineer, and is triumphantly refuted by observing that | George Overton, coroner, resumed his inquiry at Dowlais, 


the spindle of the starting valve of a simple horizontal engine | touching the death of the five men who were lately killed at the 





at lin 26 
the i pulley was 
so strong, one ee ee 
rope travelled the wrong way and over the end of the 
drum. A similar accident a a month ago by 
which two men were killed, the Government Inspector 
then ordered that no men should be allowed to ascend the 
shaft, but this the chief engineer, Mr. 


Truran, neglected to 
a ao po ae Ah Doeeaer 
¥ 


still characterises the iron 
trade of ye cena , buyers evineing little or no inclination 
to give out at nt prices, excepting those required 

: immediat y momen hg Makers, —, other hand, 
decline to accept contracts at reduced rates, and should this 


the present time prevails. The future ‘ts of the 
branch of the trade continue of a cheerful and hopefal 
character, there being every probability of a brisk demand 


in the early of the ensuing spring, chiefly for foreign 
lines, the home railway companies are ex to pur- 
chase much r quantities for relaying t they have 
done fora iderable time past. There 1s also a fair pro- 


ass of an in the d for the miscellaneous 
riptions, and merchant iron will in all probability share 
in the general improvement. e announcement that the 
Bessemer royalties will be reduced next month to 2s. 6d. per 
ton on all descriptions of steel, is a most im nt one as 
affecting the uction of rails, for if steel rails can be 
manufactured from 2/. to 3{. per ton more money than iron, 
there is no doubt, whatever, but the former will speedily 
supersede the latter. There are only two establishments in 
this district at which steel rails are manufactured, namely, 
Dowlais and Ebbw Vale, and as the royalties are about to 
be reduced, it is generally expected that the make will be 
largely increased. Bars are selling chiefly for exportation. 
Pig iron of the best brands commands an average sale at 
current quotations. 

The Tin- Plate Trade —At the majority of the works the 





decision arrived at at the late quarterly meeting to largely 
reduce the make, is being strictly adhered to, and stocks are 
to set 


but slowly increasing. No improvement is ex 
in until the American spring orders arrive, which will not 
be for a few weeks to come. 

The Steam and House Coal Trades —A marked improve- 
ment has no doubt set in in the steam coal trade, scarcely 
any complaints being heard throughout the entire district 
of a want of orders, and in severa! instances advanced prices 
are being asked and obtained. The house coal trade is brisk, 
and the shipments coastwise are above the corresponding 
period of last year. 








ee RECENT PATENTS. 

Tae fol ig specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 836, 1s.) John Thomas, of Middlesbrough ; William 
Bacon, of Newcastle-on-Tyne ; and Harrison Groves, of Red- 
car, patent methods of manufacturing iron and steel. We 
cannot describe these plans briefly, but we may mention that 
one of their chief features consists in the cast iron which is to 
be refined, puddled, or converted into steel, being distributed 
into the furnace in a scattered state, by pouring through a 
kind of perforated weil in the furnace crown, and allowing it 
to fall on tools by which it is spread about in various 
directions. 

(No. 837, 10d.) Francis William Fox, of the Atlas Iron- 
works, Bristol, patents the arrangement of combined loco- 
motive and carriage, which we illustrated and deseribed on 

121 of our seventh volume. 

(No. 840, Is. 4d.) James Jack, of Liverpool, patents 
methods of constructing ships so as to adapt them for the 
D paeere of auxiliary screw propellers. We deseribed these 
plans on page 442 of our last volume. 

(No. 850, 1s.) Henry Whitehouse, of Tipton, and William 
Probert, of Oldbury, patent making blast-furnace tuyeres 
by casting a hollow conical body round a wrought-iron tube, 
this tube being bent, so that it forms an inlet and outlet 

ssage communicating with a ring at the nose of the tuyere. 
Miocdiflestions of this - 4, are also included in the patent. 

(No. 857, 10d.) Henry Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Joseph Edwin Culver, of 
Hudson, U.S., an arrangement of steam engine, in which one 
end of the cylinder is in constant communication with the 
boiler, while the steam is admitted to, and exhausted from, 
the other end alternately. What the inventor can hope to 
gain by this plan we can’t see. The patent also includes a 
wonderful arrangement of “atmospheric engine,” and the 
whole suggests the idea that the inventor must have derived 
his engineering information from works published early in the 
last century. 

(No. 875, 1s. 10d.) Alexander Clark, of Rathbone-place, 
patents, as the agent of Robert Poole, of Baltimore, U.3., an 
arrangement of paint-mixing machine, which we illustrated 
on page 403 of our last volume. 

(No. 884, 8d.) John Henry Johnson, of 47, Lincoln’s-inn- 
fields patents, as the agent of Francois Coignet, of Paris, 
methods of facing blocks of “béton agglomeré@” with iron 
plates, so as to render them available for constructing 
tramways. 

(No. 59, 2s. 10d.) John Barraclough Fell, of Spark-bridge, 
near Newton-in-Cartmel, patents various methods of con- 






















(No. 893, 3s. 4d.) Francois Jules Manceaux, of 
tents ts of “ mitrailleuse” or multi-t 


firearm, which are worthy of the attention those inte 
such matters. bie} 
(No. 806, 2s.) William Edward Newton, of 66, Chd 
lane, patents, as the agent of James Buchanan Eads, @ 
Louis, U.S., methods of working heavy ordnanes 
we shall probably have something to say in @ 
but which it would be impossible for us to ¢ 
(No. 900, 8d.) Frederick Baker, of % 
an arrangement of locking gear for 
signals, which it would be impossible ts 
aid of drawings. : 
(No. 904, ls. 10d.) William Robert 
buildings, patents, as the agent of Sam 
Manchester, U.S., arrangements of 
which it would be impossible for us to 
aid of drawings, but which are worthy/ . 
those interested in thig class of machin ae 2 
(No. 905, 6d.) JoliwJames Bodmer, of B® 
patents improvementé ii the manufactuge Of irom 
Our space will not permit us to fully dese 
plans fom, but we may mention that they 
disintegrating cast iron with a view|to its comm 
or into steel, by a species of cementation pr 
method of puddling the disintegrated HOw, 
disintegrating copper and other metale and al 
the purpose of obtaining an uniform mixture or f 


powders of such metals. 

(No. 906, 3g, 6d.) ° Frederick Hurd, of patents 
the arrangement of eoal-cutting machinery which we illus- 
trated a described On page 356 of our last volume, and 
also’ arrangements of air-compressing machinery, which it 
would require drawings to explain. 

(No. 913, 1s.) John Thomas Calow, of Staveley, patents 
arrangements for preventing the fall of mining cages or hoists, 
in the event of the rope breaking, or “running” taking place 
from overloading or the fracture of the driving band. Of 
this apparatus—one modification of which prevents over- 
winding—we may probably give a description in a future 


number. 
Alexander Carnegie Kirk, of Glasgow, 









































(No. 920, 8d.) 
patents constructing machines for cooling liquids, so that one 
or both of the liquide employed is, or are, injected directly 
into the compartments containing the air, by the alternate 
compression and expansion of which the cooling is effected. 
The liquid by which the heat is absorbed from the air is of 
course injected into the com ent eontaining the air in 
the compressed state, while the liquid to be cooled is injected 
into the compartment containing the air in a state of ex- 

ansion. 

, (No. 921, 6d.) James Macintosh, of North-bank, Regent’s- 
park, patents mounting guns on jointed frames so arranged 
that when a gun is fired the recoil shall- cause parte of the 
frame to alter their position, thus lowering the gun behind 
the parapet and bringing inte a state of distension a set of 
india-rubber springs, the tension of which isto be available 
for raising the gun to its former position after re-loading. In 
some cases Mr. Macintosh proposes to substitute an air 
cylinder and piston for the springs; an arrangement which 
would probably give much trouble. 

(No, 931 10d.) Frederick Parker, of Leeds, patents arrang- 
ing locomotives for working on the central rail system so 
that two cylinders situated on the centre line of the engine— 
the one in front of and the other behind the two pairs of 
gripping wheels—are eannected each to the pair of gripping 
wheels nearest to it, the earings oes of se pair 
of gripping wheels being arranged at, or about right angles 

oof the other pair to which they are couple. ; Ms. 


to those 

Parker's patent also ineludes plans for placing the ng 
wheels and their machinery on a carriage separate from the 
locomotive of the curriage ae the steam — and 
also arrangements for putting the ing w and 
steam cylinders inte.and.out.of action yof the 


ordinary driving gear, f 

(No. 934, 1s. 6d.) John Ward Girdlestone, of 37, Norfolk- 
street, patents a system of polarising certain parts of iron 
ships to prevent the deviation of the compasses. 

(No. 937, 84.) Fenner Ballou Taylor, of Glasgow, patents 
the exceedingly neat arrangement of engine counter which 
we illustrated and described on page 1 of our last volume. 


Tue Frexca Aritastic Tetzezaru.—The Channel Cable 
of the French American Telegraph Company, from Brest 
to the English coast, has been successfully submerged, and 
will be brought into operation forthwith. 





Rouurse-Stocxk Buripixe ow Berorum.--The Belgian 
construction workshops have obtained some rather important 
orders of lete for engines and machinery. M. Charles 
Evrard, director of the Belgian General way Plant Com- 
pany, has secured a contract for 400 trucks for the Waronesch 
and Rostoff line, and 46 locomotives with their tenders for 
the same line. The number of locomotives in this contract 
may, not improbably, be increased to 62. 





Tue New Yorx Precmatic Despatcn.—The Bill for 
the construction of pneumatic tubes for the despatch of 
letters and parcels beneath the streets of New York and 
Brooklyn was passed in 1868. By one of its provisions it 
was stipulated that the tubes were to be laid under the direc- 
tion of the Croton Aqueduct Department, and in such a 
manner as not to interfere with sewers, and gas and water 
mains. The work was set in hand some months ago, and 
is now proceeding with despatch. 








THE PATENT JOURNAL. 
'/ Granta of Provisional Protection for Six 


2743. 
oy RNY 2200e Ream, Megbetes near Walldlirn, Baden, 







proved + ane for propelling steam 
pany aqheer os Gouaan 
Hammersmith- 


the use of the 
OBARLES DRAKE, 10, Valo-place, road, “ An 
cooking stove.” . 

I Wexford, “ Improvements in horse or 


Par 

ENRY 1 ag Viadoct Works, Crumlin, 
pr rs or supports for bridges, viaducte, 
lighthouses, eseons, jetties, breakwaters, and such like 
structures, 


3765, Witiiaw HeLiiwett, James Henetwewt, Mircuent Het 
WELL, and THOMAS HeLLiweit, Podsey Mill, near Todmorden 
“Improvements in the constraction of bobbins used in ma- 
chines for spinning, doubling, and twisting.” 

3766. Jomw OcTAViUS BUTLER and JoskeH Nicnots, Leeds, and 
WiLtiaM Hescor, caster, “Improvements in the mana- 
facture of tyres and hoops for railway wheels and other par- 


a7. 


3768, RicHAry DERHAM, Neckinger, Bermondsey, “ An improved 
machine or apparatus for washing potatoes and other like 
vegetable substances.” 

$760. Wittsam Rosert Laks, 8, Southampton-buildings, 
improved ratus for roasting iron pyrites.” 

3770, James HOWARD and Eywaxp TENNEY BOUSFIELD, Bed- 

i, ‘ Improvements in steam boilers.” 

a, aa pwns oa ‘ad ~ genes Albany House, Monkstown, 

ublin, “Improvements in * burners for illuminati 
beacons, buoye, and lighthosees” ea: 

37738. TimorTny ¥, 3, Wellesley-road, Maldon-road, “Im- 
provements in bedsteads, and in elastic seats and cushions, and 
in springs to be used for the same.” 

3774. JOuN STANTON, 13, Clifton-street, Wolverhampton, “An 
improved rebounding safety gun-lock.” 

3775. JOHN Henay JOHNSON, 47, Lincoln’s-inn-flelds, “ Improve- 
ments in the production of cast-iron, iron, and steel.” 

3776. JOHN HENRY JOHNSON, 47, Lincoln's-inn-flelds, “ Improve- 
ments in the manufacture of iron and steel.” 

3777. WittiaM Haven RICHARDSON, Glasgow, “ A new method 
of indicating or stamping with the standard mark or otherwise 
ar or glass measures for containing spirits, beer, end other 
liquids,” 

3778. AUGUSTUS MATTHIESSEN, 77, Cariton-hill, St. John’s Wood: 
“A new or improved insulating substance for the covering of 
electric telegraph conducting wires and for electric telegraph 
apparatus and insulators.” 

3779. GILBERT HamiLton, Soho Foundry’, Smethwick, “ Improve. 
ments in the construction of steam a 

3780, Henry EpwARD NgWTON, 66, 

magnetic 


“An 


for< 
3771. 


‘lane, “ Improve. 
ments in electro te: 

3781. AARON BRraDSHAW, Accrington, “Improvements in print- 
ing machines.” 

3782. Tuomas Faawkers Faascx, Wigan, “Improvements in the 
construction of baths and waterclosets.” 

3783, CHARLES ALEXANDER CALV@RT, Manchester, “ An improved 
apparatus for seif-registering and checking the money taken for 
admission to entertainments and all places where a check 
om money tating . ne 


3784, ALEXANDER CHAPLIX, veuder-hill, “Improvements in 
steam boilers” 

3785, Francis Jomw Botox, 35, Belgrave-road, Pimlico, “ Im- 
provements in the treatment of fermented liquors.” 

3786. JOHN WeiGgt, Rochester, *‘ Improved means of indicating 
the mileage of and other vehicles, and apparatus connected 
therewith.” 

2. Gipgon Goons, Han@eworth, near Birmingbam, “ Improve- 
ments in 8 # 

4. RICHARD ALBERT Mont, 27, Lombard-street, “ Improvements 
im suspension or roads,” 

5. Jous Evce asd Bosp, Manchester, “Certain 
improvements ip self-a temples for looms.” 

6. Groner RICRARDSOR, Be ge eee in the 
mode or method of supplying baths and r places with hot 
water.” 

7. Henry Toren, junior, Leicest 
plain and elastic Lng page 

8, WiLisAM ROBERT BE, Sonthampton- buildings, “ Improve- 
ments in harness for draught avimals, and in connecting and 
disconnecting devices te be used therewith.” 

9. CHARLES DRAKE, New Kent-road, “ Improvements in the 
constraction of buildings and in apparatus employed 
for this poe 

12. Harry Hexeert Cocnpane, The Grange, Stourbridge, “ Im- 

provements in sssehinery or apparatus for working signals and 

switches on railways.” 
Epwin KNOWLES and George HARTLEY, Gomersal, near 

Leeds, “ Improvements in looms for weaving.” 

14. Josern SurrH, Preston, “Improvements in sickles and wires 
connected with mules for spinning.” 

15. THOMAS CHARLES OLNEY, Manchester, “An improved gas 
atove, part of which is also applicable to blowpipes and forges.” 

16, WiLitaM Roper? Lake, Southampton-buildings, “ Improve- 
ments in wire thes for securing bales of cotton, hay, or other 
material,” 

17. Wrtittam Epwarp Newron, 66, Chancery-lane, “ Improve- 
ments in electro~-magnets, and the application of the same for 
obtaining motive power.” 

18. WiuittAM Cocksurn, senior, Glasgow, “Improvements in 
horse-shoes, and in appliances to be worn therewith.’ 

19. Witt1Am PAatmer, junior, Victoria Works, Bethnal-green, 
“Improvements in ot ee railway and other carriages, and in 
lamps to be used for this purpose.” 

20. Frepericx Foster, Lansdowne Cottages, 316, Essex-road, 
Islington, “ lmprovements in instruments for meesuring finid 
or other pressure or weight.” 

22, CHARLES WYNDX \, Southover Grange, near Lewes, “Im- 
provements in appacatus connected with bycicles or two- 
wheeled velocipedes.” 

2%. Hewry aol BARtow, Manchester, “ Certain improve- 
ments in machines for manufacturing fishing and other nets,” 
24. Tuomas NUTTALL and Ricuarp NurtTait, Walmersley, 
near Bury, “Certain improvements in the manufacture of 
counterpanes, quilts, quiltings, toiletings, and other etmilar 

fabrics.’’ 

2. Kveene Cyprren Marie, 62, Boulevard Sebastopol, Paria, 
“Improvements in poe — manufacturing mother-of- 
peari, ivory, bone, or other ha tions.” 

26. TOW NAMED Guirrix, Junior, Carlton Cinb, Pall Mall, “Im- 





, “ Impro ts in weaving 


13 























gases.” 

a. Snae Diem High Holborn, “ Improvements in purifying 

gas. 

36, CHARLES Henny Western. 51, Lansdowne-road, Ken- 

singtop-park, and DANtsL N@, 85, Kennington-road, 

“ Improvements in tifles.” 

37. WuiuiiaM Scowcrort Lows, New Mills, Derbyshire, * Certain 
~ oe in sizing machines,” 

38. Epucnb Epwaxps, 22, Beckingham-street, Adelphi, “ Im- 
provements in valves.” 

39." Yates Duxsury, Hall-1’-th’-Wood Paper Works, near Boltan, 
“ Improvements in machinery used in making ad 

40. Ricwarnp RuxpLs, and THOMAS PARKER, 
“An improved apparatus or means © be by a 

purpose of heating churches, chapels, and other ings.” 

41. Epwitw Tomas bien a Old ts ponent “ Improve- 
ments in machinery cleansing preparing gutta-percha, 
india-rabber, and like substances. 

42. Lours Cant Witmene Scuurrs, Dalston, “ Improvements im 


mills. 

43, Hiinan PiomMaEr, Brooklyn, U.S., “ Improvements in sewing 
machines.” 

44. Wuasme Warton, Liverpool, mprovements in the 
spinning and manufactare of stick and roll tobaeco, and in the 
machinery therefor, parts of which are applicable to the spin- 
ning of other fibrous materials.” 

45, ApoNIs NicoLas Curstin GavARD, 23. Boulevard de Stras- 
bourg, Paris, “An improved cartridge case for Dreechloading 
firearms,” 


Inventions protected for Six Months on the 
Deposit of Complete 8 8. 
54 Jonn Hewry Jonson, 47, Lincoln's-inn-flelds, “ improve. 
ments in heating apparatus,” 


59, Wiiasam Roseat Lage, Southampton ~ buildings, “Im. 
provements in lawn-mowing machines. ” 


Patents on which the Stamp Duty of £60 has 
been Paid. 


93. Wriuitam Epwarp Newros, 66, Chatcerytane, “ Improve-~ 
ments in looms for knitting.”— Dated 14th Jannary, 1667, 

83. CHARLES DB Berous, 10, 5 © foe instruments 
use in permanent way.'’— 


near Leeds, 
for the 


229. Wiitsam SreLt, 16, 
fireproof safes.”—Dated 29th Jan 

113. Josspu Orxaver, Thornton, near oh 

or for f 

or similar articles.”"— January, 4 

gr Bae wo eaane mors a alee al oulaes content 
tion of # ratus for q 
other substances for the formation of artificial feel, and 
dividing the seme into blocks, such apparatus being slso 
ge to other analogous operations.” —Dated 17th January, 
L 


129. CLINTON EpecumsBe Broomay, 166, Fleet-street, “ Improve- 
ments in the manufacture of Iace.”—Dated 18th J: , 1867, 
127. Epwarp James Suits, Halifex, “ inery or 

Pp for the fact of ‘lingoes’ used in looms for 
weaving, also in the manufacture of other articles from wire 
requiring to be stamped or and "—Dated Leth 

January, 1867. 


Patents on which the Stamp Duty of £100 has 
rm been Paid. 


118. JoHN SANDERSON Borie, Saint Altan’s-terrace, pare 
ham, “Improvements in the manufgetute of bobbin net 
on bobbin ‘net or twist lace mae! Dated ith Jan. 186%, 

In cerca of enaned snsiaitie shesie a COPENE ONES, POA 
manufacture of m or 

be used therein.” —Dated 14th January, 1863. 











Tue Mryt.—Mr. W. Chandler Roberts has been appointed 
chemist to the Mint. The selection of this gentleman. to fill 

is i office is a good one; many points arise during 
the working of the precious metals that careful in- 
vestigation, and Mr. Roberts will also continue the 
valuable researches interrupted by the death of Professor 
Graham.— Nature. 


Twe Warre Svrprins - eg ASD paanerne 
uantity of water supplied daily to the metropolis during 
Sane wd ranged from 91,578,341 gallons, in the month of 
January, to 110,094,068 gallons, in the month of July; the 
average for the ae being, as nearly as possible, 
ily; and the : 
3 





92 millions of gallons number of 
houses i 


ft 
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34.8 gallons per head of 
the supply to the public fountains 
waters in thé Bois de Vincennes, 
elsewhere. The water is derived fron 
the Canal d’Oureq, and from artesian 
the chalk. None of the river water ws 
always turbid. 
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ENGINEERING. 


[Jaw. 21, 1870. 





ore g,, CEAYTON’S BRICK PRESS. 
annex engrevings well arranged 
: combined idi 





hand. machine, 
pom oe | ger Henry banca fan Yent Tom 
lett, of the A Works, Harrow-road, this machine being 


the ap ua, while the remaining figure is a perspective 
view its arrangement. to these 
figures it be seen that the machine consists of a cast-iron 
frame su a ing box, 5, this box being cast 
with © ¢,¢, having their interiors smoothly slotted 


oat to the exact size of the block required. 

To the chambers, ¢,¢, are fitted the pistons, p, p, these 
beg eee motion up and down by their rods— 
each of which is formed in one piece with its piston—work- 
ing in guides, 9, Sued to the ing. Referring to Fig. 2, 
it will be seen that recesses are formed along the sides of th: 
top of the pistons, and in these recesses are placed adjustin 
strips of steel, s,s, which when worn can be easily replaced. 
Besides the recesses just méhtioned, grooves, w, are formed in 
the sides of the and in these is placed wool or other 
suitable material, saturated with oil, this oil being supplied 
through « small aperture (closed bya screw) in the top of 
the piston. By this means the pistons during their ascent 
and descent are made to lubricate the sides of the chambers 
The top covers of the pistons are removable, so that when 
necessary the lubricating chambers may be examined and re- 
packed. 

We must now describe the arrangements by which the 
pistons are actuated. These consist of a pressing shaft, a, 
which extends through the lower part of the machine, and 
upon the middle of which is cast an eccentric, z, this eccen- 
tric being connected by the wrought-iron strap, ¢, with the 
rising stem or connecting rod, u, the upper end of which us 
shaped so as to form a connexion with the two piston rods 
(see Fig. 2). d@ is the top plate or cover of the chambers, 
and to it are fixed two strong wrought-iron arms or links 
m,m, which pass down one on each side of the machine, and 
which are provided at their lower ends with straps, ¢, ¢, 
which encircle the shaft, a. At the ends of the pressing 
ehaft, a, and cast in one piece with it are the cams, &, k, 
which work upon the rollera, r,r, and which are so shaped 
at their upper parts as to form sockets for the reception of 
the hand and balance levers, / andl’. «4, ¢ are stud pins 
fixed in the arms, m,m, and placed so as to slide in the 
guide plates, f.f, which are attached to the sides of the 
moulding box, The grooves in these plates, ff, serve 
to guide the cover from over the moulds to allow of the 
latter being filled. j is a wooden stump fixed to the wooden 
frame vn which the machine is placed, and serving as a gauge 
to regulate the thickness to which the bricks are pressed. 

In our engravings the various parts are shown in the posi- 
tion they occupy when the press is ready for filling, a suffi- 
cient depth of chamber =" allowed for the required quan- 
tity of material, eo that the latter has not to be heaped up. 
The chambers being filled, the cover is drawn over the mould, 
the arms, m, m, thus assuming a vertical position. During 
this motion the studs, «, ¢, slide in the lower horizontal! 
grooves of the guide plates, f, /, finally dropping into the 
central recesses, 4, and thus allowing the cover to bear 
closely upon the top of the box, b. 

The moulds being thus closed, the pressing levers, /, [', 
are thrown over to the right-hand side of the press, the ec- 
eentric, 2, being by this means turned upwards, thus forcing 
the pistons against the materials and pressing the bricks. 
In action the momentum uired by the levers being 
thrown over materially ecsiste the pressing action. The 
levers are next thrown quickly back to the reverse side, the 
cama, k, k, during this movement bearing upon the rollers, 
r,r, and the whole shaft, a, with the pistons, cover, &c., being 
thus raised until the upper surfaces of the pistons are brought 
flush with the top of the moulding-box. During this move- 
ment the studs, ¢, ¢, traverse the inclined grooves in the 
guide plates, f, f, and the arms, m, m, with the cover are 
thus thrown towards the left-hand side of the machine. 
This movement delivers the bricks from the moulds, and they 
are then taken away. Finally, the levers, /, /', are brought 
half back, when the cams cease to lift the shaft, a, the studs 
¢, ¢, traverse the vertical grooves in the guide plates, f, /, 
the pistons again descend, and the parts, in fact, re- assume 
the positions shown in the engravings, the press being 
ready to receive another charge. 

It will be noticed that one of the chief points in the ma- 
chine we have described consists in the pressing shaft being 
suspended by the side arms, m,m, which are attached to 
the cover of the moulds, the effect of this being that the whole 
thrust of the pistons is received by these arms, which are of 
wrought iron, and the whole of the frame is completely re- 
lieved of any strain whatever. Besides this very good 
feature, the whole machine is of very simple construction, 


Tue Artantic Te.tzerarus.—The arrangement for a 
joint purse between the Anglo-American and French Cable 
Companies, which was suggested months ago, and which 
has now been brought about, is regarded with satisfaction as 
much in the interest of the commercial public of Europe 





and is well calculated to resist the rough usage which such 
machinery receives 

We may mention here that the machines we illustrate are | 
now extensively used in France, and especially in the neigh- 
bourhood of Paris, where some large buildings have been 
erected of conerete bricks made by them. They are also | 
employed in this country by the Central Cottage Improve- | 
ment Society for making bricks for labourers’ cottages, and | 
at the recent show of the Smithfield Club, Messrs. Clayton 
exhibited some excellent samples of bricks thus mad’. taken 
from cottages now in course of erection by the above-named | 
society, at East Croydon. 

= = — | 

BuacnrRians-sxiper.—Three of the arches of the new | 
bridge have received the finishing touches of the painter and | 

lider, and now present a very fine effect. The nor rad | 
Fridge, which served the pur of the public so well during | 
the construction of the new Blackfriars, is fast disappearing, | 
and so also are the piles which were driven into the river | 
around it. Navigation is now therefore but little impeded. | 


and America as those of the shareholders. In undertakings 
of such magnitude the result of hostilities has almost in- 
variably been fatal to the cause of progress, since, as has 
been shown in the instance of railways, the loss of large 
masses of capital creates for years a blind prejudice against 
any class of investment upon which it may have fallen. The 
best thing for the squall of ocean telegraphy will be that 
the early companies should take a calid’ position and enjoy 
ample returns. The establishment of a monopoly is out of 
the question. Immediately upon profits becoming unduly 
large, the acuteness of speculators would devise means ot 
competition which no combination could thwart. A com- 
paratively high dividend is the natural reward of the risks 
of these enterprises, but if the directors and shareholders 
fail to devote every shilling of fair surplus to a constant 
reduction of charges and an increase of facilities, the value 
of their investments will soon be shaken. They are entitled 
to expect that the public shall support them against the 
proposals of the multitude of imitative schemers, who by 





BI-CHAMBERED SEMI-DRY BRICK PRESS. 


CONSTRUCTED BY MESSRS. HENRY CLAYTON, SON, AND HOWLETT, ENGINEERS, LONDON. 
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bringing out a number of companies where there are only 
profits for a few are always 'y to destroy the possibility 
of the success of any, but in proportion as this support is 
accorded will be the services to be demanded of them.— Times. 





Tas Pasama anv Sovrm Pacryic Terecrarn Com- 
PasNY.—A prospectus has been issued of the Panama and 
South Pacific Telegraph Company (Limited) to extend tele- 
graphic communication from the system of the West India 
and Panama Company, now approaching completion, to New 
Granada, Equador, and Peru on the Pacific Coast by sub- 
marine cables. From Peru communication by land lines is 
likely soon to be completed to Chili and thence across the 
Argentine Republic to Buenos Ayres, whence a ‘ine alread 
exists to Montevideo, in Uruguay, which in its turn will 
shortly have communication with Rio de Janeiro. The 
cables of the company, which will consist of 1100 miles, ma 
therefore, apart from the regular existing traffic of the Pacific 
coast, have the prospect of receiving a constant increase of 
business from the rapid development of the countries of the 
River Plate and also of Brazil. The capital is to be 320,000/. 
in shares of 101., and the lines are to be constructed by the 
Indiarubber Telegraph Company for 300,000/., and are to be 
completed during the present year. 
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THE CHARTERED GAS COMPANY; BECKTON WORKS. 
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CROSS SECTION THROUGH CENTRE OF BRIDGE. 








SECTION OF RIB, SHOWING FACIA CASTING, AND JOISTS, 


Ow a previous occasion we described the general design 
and the extent of the new works, now being erected by t 
Chartered Gas Company, at Barking, and whieh when 
finished will be by far the largest ont 3 
constructed. The enormous demand which the company 
will be called upon to supply, for they undertake to manu- 
facture for the City Gas A y and the Victoria Dock 
Gasworks, as well as for cueakeliben has necessarily involved 
the laying out of works on the largest scale, and the advan- 
tage so seldom offered to metropolitan engineers was 
gained here, that the work was comme: on & new site, con- 
struction and not adaptation being required. Therefore the one 

A a __) Ai 


test de- 





object in view was to p 'y 80 
and complete in its arrang ts and 
tails, and supplied with all the best hanical app 5 

5 that it shoul ve nothing to be desired. At the same time 
ChOSS SECTION OF RIB, SHOWING CAST-IRON MOULDINGS | it has to be remembered that extensive as these works are, the 
AND FLOOR JOISTS, buildings now in course of erection will be only one-half of 
SECTIONS OF CORNICE MOULDING AND COVER their ultimate extent, the arrangement being such that, 
when the demand has outgrown the present manufacturing 
capacity, the works can be enlarged in duplicate, 

Yo such opportunity having occurred previously of placing 
before our readers illustrations of the latest and best examples 
of gas engineering, we are glad to publish, with the permis- 
sion of Mr. Evans, such drawings as shall illustrate thoroughly 
the buildings, plant, and mains of the Beckton Gasworks. 

In these illustrations and descriptions we should a 
ference have commenced with the river pier at which the coal 
is received from the lighters alongside; and follow it in ite 
course through the various processes of distillation, purifica- 
tion, and distribution ; but as this arrangement is rendered 
impossible from the fact, that the whole of the work is not 
yet sufficiently advanced, we have selected such portions as 
are available, keeping a broad distinction between works of 
construction and plant. 

the drawings, which we publish in the two-page engrav- 
ing, and on the present page, show the design and the 
details of a bridge now in course of erection to carry the 
company’s gas mains over the river Lea. The bridge is 
situated about three miles from the Beckton Works, and its 
centre line is 86 ft. north of the north face of the old bridge 
built by James Walker many years ago, and which carries 
the Barking-road across the river. The clear epan between 
2 the abutments is 175 ft., the rise of the arch above springin 
Gp is 13 ft., or a little more than one-thirteenth the span. | 
the soffit of the arch is 21 ft. above Trinity high water mark. 
The width of the structure from centre to centre of ribs is 
12 ft. The general plan annexed shows the position of the site. 
Y In the drawings, Fig. 1 shows the — elevation of the 

| | bridge; Fig. 2 the plan; Fig. 3a longitudinal section of 
part of the span and the western abutment; Fig. 4 « section 
| of the eastern abutment; Fig. 5 a transverse section through 
| the centre of the bridge; Fig. 6 an end elevation of one 
| of the abutments; and Figs. 7 and 8 sections through the 
| west and east abutments respectively, showing the mode of 
attaching the gas mains to the tubes which the bridge is 
designed to carry. The elevation. Fig. 1 and the longitu- 

| dinal section, Fig. 3, show the position of the sheet pilin 

| which retains the river frontage on each bank above a 
| below the bridge. On the west side some 50 ft. of new piling 
| is being driven 6 ft. in advance of the present line of the 
wharf, and on the eastern side a length of 200ft. connects 
the abutment of the old road bridge with the new river 
frontage formed under and beyond the new bridge. This 
sheathing is formed of whole timbers 12 in..x 12 in., ereosoted, 
| and 28 ft. long, driven about 5 ft. into yt omy at intervals 
ME j | of 6ft. from centre to me yo ined . Fes gens 

TERMINATION OF RIB AND GAS BOX, SHOWING FIG, 15. ELEVATION AND SECTION OF GAS TUBE, witk 20 1b. irom shoes, and are oo : Pos 
JUNCTION WITH MAIN ; WEST ABUTMENT, EAST ABUTMENT. | woonghé-foon bands 3in.xfin. They are driven with s 
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yp, and | ft. 6 in. 
above Trinity high water, with atimber gill 12in. » 12 in. 


batter of 1 in If 


), and are tied together at the t 


mortised, and spiked into the heads of the piles. Fifteen 










feet to the rear of these piles, others of the same seantling 
and also rt, but placed at an angle of 20° from 
the to a depth of 3 ft. below high water 
A & in. Gin. at the back of these piles 


the top, connects them together. 
it will be seen that a series of tic 
the front row of piles te the rear 


row. is placed close planking of timber 
4 in. th extensing 
as far water. These planks are 
in le rranged to break 






Joint 





~ 





are carried below those on the west, in each case the concrete 
bettig carried down to the gravel foundation. 

The abutments and wing walls above the level of the con- 
crete foundations afe of brickwork, and are of the form 
shown in the deat } the footings of the brickwork sur- 
mount the concrete 12 Tf. below bigh water in the east 
abutment, and 9 ft. below Om the west side, and these extend 
over the whole area beneath the abutments and wing walls 
the walls of the abutments are 3 ft. thick below the plinth, 
avd 1 ft. 104in. above that Jewel, the space between these 
walls is filled in solid with cement concrete, 
and the wing walls 4 i. lin. 


i 1 ft. 10) in. a the the 

at the base, to . : wing 
walls, and passing into the AA are pubes ye 
12 ft. 6in. wide and 10 ft. high én the west atid fit 
wide and 6 ft. 3 in. high on east side, the thickness of the 


arch being 18 in. © arrangement and construction of 
these subways are shown on the drawings, where it will be 
seen that they are intended for the reception of a double row 


of gas mains, gach 4 ft. inside diameter, provided with special | 


castings for attachment to the gas boxes which pass over the 
bridge. Between the wing walls at each end, and almost at 
their extremities. a valve well of brickwork is constructed 
shown in Figs. 2,3, and 4 This well is 7 ft. wide, and 
1éft. 6 in. long, and is bedded upon concrete, as shown in 
sections, Figs. 3 and 4, in the former of which the footings 
are 4 ft. Gin. below Trinity high water, but in the latter they 
are at a considerably higher level, the difference being made 
good by a mass of concrete, as shown in Fig.4. Within these 
wells are placed the valves, as seen ip the drawings, and by 
which the flow of the gas through the mains is regulated 
whole of the brickwork in the abutments and wing walls is 


built in Portland cement to a level of 1 ft. above Trinity high | 


water, and is faced with dark red and blue bricks. At the 
hne of springing of the arches, and extending for the length 
of the wing walls, is a stone plinth 15 in. deep, and chamfered 
as shown on the drawings. The caps of the abutment 
pilasters are also of stune, and the wing walls are coped, the 
stones being 16 in. by Yin, by 3 ft. long. The ornaniental 
necking course, shown on the drawing in Fig. 1, is9 in. deep 
and is formed of terra cotta tiles, 2in. thick. It may here 
be noticed that this material is extensively and artistically 
introduced into the designs of the different buildings on the 
works, and that the stone employed in building material 
just being introduced into London, from the Millstone Grit 
quarries of North Wales. 

The abutments are connected by two wrought-iron arched 
ribs, having a clear span of 175 ft., and 13 ft. rise. The 
depth of the rile at the centre is 6 ft., increased to 7 ft. at 
the haunches. This excessive depth was required in order 
that the gas mains carried between the ribs might be entirely 
protected. These ribs are placed 12 ft. apart from e : 
to centre, and at a level of Sit. above Trinity high water at 
the springing, and 21 ft. in the crown The webs of the 
arches are of j in. plate, except for the four bays close to the 
abutments, where they are yin. and jin., with flanges, top 
and bottom, 20 in. wide by }in., and ar irons 34 
by Séin. by din. The mposed of two tiers of 
plates, each half the depth of the rib, and meeting at 
the centre in a line parallel to the flanges, where they 
are united by a cover plate, Gin. by } in placed on the 
inner side of the rib, and connected to it by rivets counter- 
sunk om the outer side. In addition to this inner cover 
plate, there is at cach abutment a T iron, Gin. by 4in. by 
} in., placed on the outer side, so as to form a double cover 
plate for the rib in those portions of their length. The length 
of the web plates is about 12ft., corresponding to the dis- 
tance apart of the T iron stiffeners, which are placed at in- 
tervals of 12ft., and which, theretore, serve also as cover 
plates for the web. These 7 iron stiffeners vary in size from 
oin. by Sin. by jin. in the centre, to 5 in. by Bin. by | in. 
at the springing, and are placed on the inside of the ribs 
being bent, so as to pass over the inside longitudinal cover 
plate before mentioned. The whole of this construction will 
be understood by to the general section, Fig 
and the enlarged details, 1 igs. 10-15, On the outer sude o 
th wide, and of a + section, } in. and 
tin. thick, are placed at intervals, to ¢ irrespoud with the T iror 
stiffeners. It will be seen in elevation, Fig. 1, section, Fig. 3 
and details, Pigs. 13, 14, and 15, that the ribs of the bridges 
are designed to aet as cantilevers, with a central girder, and 
that instead of terminating at the face of the abutments, and 
bearing upon skewbacks there, they are carried through the 
brickwork, and moored down into an anchor plate placed in 
the concrete. Each rib is carried down into the abutment with 
a curve, to adepth of 5 ft. below Trinity high water on the 
west abutment, the anchor place in the east abutment being 
3 ft. above Trinity high water, where it rests upon bed 
plates, 8 ft. long, 1 ft. Bin. wide, and } in. thick, fastened t 
the web and flanges of the riba by two angle irons, Zin. by 
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ve ribs cover plates, 5in 


"| the top and bottom T irons of the spandrils there are at- 
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secured in any way to them. 
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Sin. by tin. These bed plates are held down into the 
abutments by twelve 1) in. Golts, 64%. im length, and holding | 
on to contindous washer plates, Gin. by fin, forming a 
equate, Atterthin. by 7 ft. 6in., overlapping and rivetted 


THE CHANNEL RAILWAY. 
| Tw the last number of Nature, there appears an able 
| imvestigation of the Chane! Railway Tunnel scheme 









together at the rs, and built into eoncrete founda- 

on hie nt is clearly shown in Figs. 3, 4, 13, | Proposed by Mr. John Hawkshaw, and recently re- 
and $6) and was ed outof the necessity of the construe- | ported ou by Messrs. Hawkshaw, Beunlees, and Low, 
tion, ‘ a continuous sheathing for the boxes, | a report which we published iw extemso at the time of 
for the ir length. | its publication. After reprinting this document, the 


ribs are connected together transversely on 
Manges, at each = of T iron stiffeners, that is to 
12 fh ‘These braces consist of rolled beams of 
Gin. deep, 4 in. wide, and { in. thick, which sup 
pott the gas tubes passing over the bridge. These joists are 
secured to the webs and flanges of the arched ribs by eight 
# in: diameter rivets. as shown in the enlarged cross section, 
Fig 8. The up r flanges of the ribs are also connected to- 
gether every 1h. by T irons 5 in. by 4in. by } in., cambered 
Lin? im the ¢entre, and attached to the webs by gusset | 
plates with $im. diameter rivets, as shown also in Fig. 10. In | 
iom. to these transverse beams, a system of horizontal 
bom bracing, ties the ribs together at the top and bottom, 
ing of bars 5) in. by {in., each of which is rivetted to 


the rib at the ends by fin. rivets, while the braces them- 


writer of the article in Nature discusses it as follows . 


The first important statement with which we meet in th® 
engineers’ report is that utider section 2, viz., on the theory of 
the formation of the Straits of Dover. We admit that in all 
probability the Dover Channel was not produced “by «a sudden 
disruption of the earth at that point,” but we eapnot endorse the 
hypothesis that it has been formed by graduully washing away 
the upper cha.k. 

In order that the chalk may be washed away more at that 
point than at others, it is necessary that the current should be 
strouger. To begin with the operation of washing away, we 
must have a current, a strong corrent, which could only flow in 
a valley or channel, previeusly formed either by depression of 
the surface or by the elevation of the land adjoining that surface. 









Whichever way we take it, the « rigival ehapnel of Dover mast, it 


selves are connected at the point of intersection with one 
would seem probable, have been turmed by a geological dist url) 


in. rivet 
. In Figs. 13 and 14 is shown the detail by which the brick ance of the earth's crust. 
work is kept clear of the curved ribs ag it enters the abut- | The current within that geologic ally-formed channel may 
ments. It consists of a amall girder builf into the abutment | have further dee pened it, though this i# not probable, because 
| to earry it above the girder, and leave @ clearance of 2 in. | at the bottom of a channel ffam 100 te 200 ft. deep, the speed of 
between the briekwork and the ironwork. acurrent can be but « small fraction of Ye superficial velocity, 
In | i is shown the general desi bf the ornamental | and this fragsion is assumed to have abi d vbalk rock. 
spandril filling. The spandrils themeelves are carried by - | Looking at the chart attached to &he report of the engineers, 


| we find a sefies of lines running from the English to the Freach 
coast, whieh are assumed to indicate thé position of the strata 
of various rocks—of the same rocks whieh compose the hills on 
either side; #0, for example, the district A between the dotted 
lines is sseutied to be that of the upper or white chalk; B, the 
lower or grey Clialk ; C, to be the place of w series of strats, such 
as the upper msand; the gault, thé Folkestone, Sandgate, 


irons 6 in. by 6 im. by ’. in., fivetted ta the top flanges ot the 
ribs, and carried through the abutments fo the sole plates 
and also T irons at the top of the spandrils, under the 

of the cornice, and carried 6 ft. into the abutments. Between 


| tached vertical T irons, 5in. by 3 in. by fin., at intervals of 

| 6 ft., to stiffen the spandrils, and to tramafer the weight of 

| the pathway on to the ribs. At the crown of thearéh where | and Hytue beds; Atterfield clay, &., &e. 

| the upper-and lower T irons of the #pandril intefsect, they | The only question that presents itself to our mind is, whether 

| are connected by means of a triangular cover plate } in. thick, | this chart be Correct: whether the geological lines there indi 
Seaces 34 in. by | cated are the fesult of test and observation, or whether those 





| and 3 ft. in length, and one sot of diagonal 
; in. is introduced at the top of each spandril. On the ex- 
terior of each rib,cast-iron panels and mouldings are attached 
by 4 in. diameter serews tapped inté thé rib at intervals of 


lines are based on the theory of the — that the strata of 
| the hills on either side ot the Chafnel pass ** undisturbed” in 
plane surfaces across the Channel, assumting that the strata 
| which formerly occupied the Channel were Cut away or carried off ; 


| 9 in. The cast-iron corniée, bolted Ga top of the spandrils, rie 
and which forms a low parapet to the bridge is cast in lengths | and whether the lines indicated off the map may not principally 
| of 6 ft. 441m. to the curve Of the spandrils; and the orna- | have been produced by constructing the intersections of those 


inclined surface with the present bortom of the Ciannel. “We 


} mental spandni filling is cast in sections to suit the vertical { : 
| T irons at the back, shown in Pig: 8. The thickness of the | fear the geological lines of the diagram were mainly obtained 
| metal in the scroll work is $im, and it is secured to the | on the above theory of the engintérs, and Will “therefore io « 
| spandrils by } in. bolts. The sections of the various moulding | great measure be, Thtaginary. Z 

It is probable’thalt the strata whieh form the hills on either 


and the mode of attaching them $6 the tibs is clear y shown : 

in the enlarged details, Figs. 9, 10,21, amd 12. The path- | side will also forff the bottom of “the Channel, at a different 

| way over the bridge is formed to the €@rve of the cornice, | elevation; but it would be rash tasy how tmnch-the difference 
and falls 2 ft. from the centre of the span to the abutments ; | miglit be. It will probably vary adross the Chiatinel, tne thick- 
it will be carried by T irons 5 in. by 4 in. by Jin. spaced 6 ft. | ness of the strata remaining neafly the same; so it may be 


presumed that chalk will be found withia the Dover Straits at 
certain depths below the bed of the Channel. If this be so, it 


apart, from centre to centre, with a 4 in. camber transversely 
i secured to the ribs and spandrils by seven | in. mvete. 


| an 
Upon these is placed the 2 in. planking, as shown in section | would not be necessary to divert the tunnel as indicated on the 
Fig. 9. The planking payed over with tar, is afterwards | plan. Nothing short of an actual test across the Channel on 
covered with } in. of asphalte, and gutters 6 in. wide are | the line selected tor a tunnel could, however, settle the question 

| formed on each side of the bridge in that material, communi- | of stratification, and determine at what depth a special kind 

| eating with 4 in. cast-iron water pipes, which pass through | of rock, suitable for tunnelling, would be met with, 

| the nbs, near the abutments. | The operation of driving the tunnel would have to be earried 

| The sides, top, and bottom of the ribs are lined with 14 in | on many hundred feet below the mean level of the Channel, 
matched hoarding tongued and grooved, and fastened to the | and, apart trom other difficulties attending the execution of 


ironwork with gin. wood serews. In Figs. 9, 12, are shown the | Such an immense tunnel, for which we bave no precedent even 


means for securing this boarding where it will be seen that | on 2 small scale—the first question would be, whether it may 
a longitudinal timber 6 in, by 4in. passimg throughout the | be reasonably expected that tunnelling would be practicable 
whole length of the bridge and resting upon the I-joists | under such circumstances without meeting with an insarmount- 
which carry the gas tubes; also by timber fillets 6 in. by 4 in. | able influx of water. 
secured to the ribs on each side of the bridge. That we should meet with many fissures and cracks is a 
In the interior of the bridge, enclosed within the planking | matter of course, for it would be difficult to select on a rocky 
ntop, and the matehed boarding, at the bottom and sides, | surface a few yards without indications of fissures. That 
ind carried by the trans¥erse joists, are two wrought-iron | water will find its way along cracks we know from experience, 
tubes or boxes through which the gas passes. The disposition | and as in this instance no water-tight strata intervene between 
of these boxes is shownin Figs. 2,3, 4, 7, 8, 9, and in details, | the sea and the rocky material through which it is proposed to 
Figs. 13, 14, 15. Ig will beseen that the boxes rest upon the | drive the tanntl, so, comsegaently, we must expect that the 
iste, and follow the curves of the ribs, but that they are not | work of driving the driftways and the tunnel would be “ wet.’ 
The size of each box is 4 ft. | Although the work may be very wet, it will still remain a 
The plates throughout are 4, in. thick, and | question of quantity, and not only dne of quality ; and, accord- 
are secured at the corners externally by angle irons 2} in. by | ingly, we must ascertain whether the quantity of water that 
2yin. by fin. At intervals of 12 ft. T-iron stiffeners, 4 in. by | might fied its way into the workings would be unmanageably 
2 in. by ; im., are placed and serve as covers for the joints | large. : . 
of the plates of the boxes. The intermediate covers are 4 in Un this point a great deal of misconception may be found in 
wide 4 m. thick, placed within and without the boxes. | * professional” papers. It is asserted, that the pressure due to 
At each end of the bridge these tubes will pass into the | a column of 400 ft. or 500 ft. of water—which is equal to about 
abutments, as shown in Figs. 2 and 3, and Figs. 13 and 14, | 200 |b. per square inch—would not only cause infil ration 
and will rest on a plate, Zim. thick, and 4 ft. by 4 ft. Gim., | through fissures and cracks, but would in a short time enlarge 
and fastened to the boxes by angle irons, 2jim. by 2yin. | tvem, abrade the very rock, and so day by day increase the 
by tin. In the interior of the abutment the tubes rest | flow into the driftways. Asa general assertion, this evinces a 
upon the concrete, as shown, and an opening is cut in the | confusion of the static with the dynamic laws of hydraulics 
ox to form a through, connexion with the 4ft. cast-iron If we stop the flow from a crack, and if the water cannot be 
mains which pase from the valve chamber, as shown in plan, | Jiverted, the full hydrostatic pressure dpe to the whole column 
Fig. 2. These mains, which terminate in special castings at | will be established at the very margin of the crack where it 
the point of junction with the wrought-iron tubes, are | :s artificially closed. But if we do not step the fiw from it 
fastened.te the latter by. 1A im. diameter bolts, pitched 9in. | ud allow the discharge, the pressure at the margin within the 
apart. The details of these connexions are seen in Figs. | tunne! will by no means be equal tothe full bydros:atic column ; 
14, and 14, which show the arrangements on tli | for, in passing water along a fissure with a certain velocity, by 
ind west abutments The rivets throughout the boxes are | tar the largest part of that column will, pader ordinary creum- 
tin diameter, and 1jin. pitch, and special care has been | stances, be desiroyed or consumed in overcomitig the friction of 
taken im securing tight joints, all being made good with | the water over the large area of the fissure, and, asa rule, the 
tape and red lead. ‘After completion the tubes are tested effective pressure at the end of a fine crack within the tunnel 
a pressure equal to 36 in, of water. would be oaly a small fracture of the whole column of water— 
pe a rn : probably not 1 per cent., so that no abrasion could take place, 
Tue Brirtsa Averratran Teiserarn.—The British | and the flow of the water, whatever it might be, would not in 
Australian Telegraph Company have to-day given the order | crease day by day. 
for the manufacture of their cable (to be laid between Singa-| This being a ‘very important question in reference to the 


by 3 ft. 6 in, 


‘ 











pore and Batavia, and Java and Port Dar@in, Australia). | proposed tunnel, let us take an example. Assume a fissure one 
xecompanied by the necessary payment to the Telegraph | yard long and 1-1000 part of an inch wide—about the thickness 
of tissue paper. Let this fissure continue in a vertical direction 


nstruction and Maintenance Company 
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for « distance of 100 yards, fo the bottom of the Channel, and 
assume above that fissure 30 fathoms of water. What quao- 
tity of water will find its way through that fissure, and what 
will be the pressure at its margin within the tunnel? We 
assume a clear opening throughout, and yet that fissure could 
ouly pass 4 gallons per hour mto jhe tunnel, and the effective 
yressure at its margin would only be 1-300 lb. per square inch. 
The effect of such a crack or opening would therefore be quite 
insignificant. Let all the circumstances remain the same, 
but assume the fissure ten times as wide, viz., 1-100th part 
of an inch iu the clear, it would then pass into the tunnel 
136 gallons per hour, with a marginal pressure of 1-25th part 
of a pound per shuare inch; Jet it be 1-10 in. wide in the clear, 
apd it will pass 4392 gallons per hour, with a marginal pressure 
af 7th of a pound; and if we assume the fissure 1 in. wide in 
the clear, it wil] pass 139,905 gallons per hour, with a marginal 
pressure of 4} 1b. per square inch. 

It then becomes chiefly a question of the nature of the 
fissures with which we may bave to deal, and while a fine 
crack one yard long would only admit an insignificant volume 
of water into the tunnel, a similar crack one inch wide would 
be a serious matter, very few of which would drown the drift, 
But even in the latter ease no abrasion of the rock could take 
piace, tor a pressure of four pouncs per square inch has no 
effect upon chalk. 

But though the fissures within the driftways might be very 
fine, each passing or oozing out a comparatively small quantity 
of water, easily to be dealt with within a moderate length of the 
driftways, their number witbin a distance of twenty-two miles 
would be legion, and, we believe, would overpower all appli- 
ances. ‘These fissures should not be permitted jointly to send 
water into the driftways; they should be closed as secon as 
practicable. How is that to be done? By keeping a water- 
tight main tunnel close upon the face of the driftway. As 
soon, however, as the cracks would be closed by the main water- 





tight tunnel, the full hydrostatic pressure of many hundred feet 
would be resting on it. The main tunnel would collapse unless 
it could bear a pressure of about fifteen tons per square foot on 
its superh ial area. This circumst determines the forn 
and the material cf the tunnel. It could not be an ordinary 
tunnel in any sense. ts form must be circular, and Ks prince 
si material iron. No brickwork could stand that pressure at 
whatever thickness, within practicable limits, it might be a 


sumed, vecause Dy Increasing ifs thickness is 6 iperficial area 


would also increase. Nor could any brickwork be water-tight 


t such pressures, and, unless it be so, water will find 1 
way into the (unmel Very nearly as fast thre 
wi at if. 

We cannot, therefore, help differing from the resolution of 
the engineers.thiat—— ©. 

“ In respect of the @xeention ofthe work itself, we consider 
it proper to @five preliminary driftways or headings under the 
chanuel, the ventilation of whictt segld be accomplished by some 
of the usual modes.adepted in the best coal mines.” 

We consider vhis resolution fraught with danger. The drift- 
ways Could never be aceamiplished without the aid of the main 
tunnel; nor would the.p oposed ventilation through the drift- 
ways te adequate. Why #hould the yentilaiion be similar to 
that adopted in our best coal mines? Is the proposed tunnel 
to bedriven through theedal measures? No, it is to be throngh 
the grey chalk, and @ ventifation which may be adequate in 
coal measures would Certain|y fail im the chalk, from whieh a 
iarge amennt of an irrespirable gas would exu le. lhis is 
another réinon why the maim denne! should be kept closely 
behind thé face of thedriftwayyyviz., to exclude the surface of 
the chalk, And why have two drift ways to ber with? More- 
over, there is no diffiemley im sending inio the tunne! through 
ordinary piping, to the face of the heading, ten times as much 
pure air by mechanic»] power as the best mode of ventilating 





the lining as 


iga 











coal mines could possibly ensure 

Pie tunnel could only be worked by pneumatic pressure: 
this is obvious from recent investig 
st be for a dout 
: to it; and the old atu heric plan failed above 


ns Ly emnment engineers; 





uw could ft ine, because that system is not 
applicabl 
ind, 

We are of opinion that it is not an unreasonable proposition, 
to drive a tunnel ander the Channel bat that in some measure 

must be a venture. If we are to undeftake such a venture 
to gain a magnificent prize, of immense’ value to the English 
and French nations, we must be prepared to meet all orainary 


I 
eventuainies, ana we Must not | the attempt by want 


of foresight, energy, and by dint of proper means It will cost 
a great deal, but not too mmch, with proper management and 
a little good fortune. The first step towards accomplishing the 


real section across the Channel, 


object would be to obtain a geo) 


on one, or perhaps on severad. gies ; hov & section constructed 
upon certain theories and assumptions, but ove obtained from 
actual test of the materials which compose the bed of the 
Channel, following Mr. Hawkshaw’'s steps .on shore also across 


the Channel, for which purpose the asgstance of the Govern- 
ments of England and France may be confidently expected. 


VeLocity or Tar Wisp.—Profestor Huntington, who 
has taken up his residence on Mount Moosilauk, in New 
Hampshire, U.S., for scientific purposes, says the storm on 

' 


2nd inst. was very sever rhe wind gauge was used 


the = 
and it was ascertained that the wind was blowing at the rate 
of 95 miles per hour. In the afternoon the wind increased, 
and he went out with the “gauge” again. The rain was 
pouring, but he managed to hold the gauge for five minutes, 
and then, after four attempts, each time being thrown down 
by the wind, he succeeded in getting back into the house. 
This time they found that the velocity of the wind was 101 
miles per hour, and Professor: Huntmgton thought if the 
gauge had been properly held.it would have shown that the 
velocity was 120 miles per hour, ihe walls of the house 
are of stone, but such was the force of the wind on the roof 
that every part of the inside trembled like a leaf, and so 
loud was the roar, that one had to shout to make the other 
hear. although not more than 6 ft. distant, The rain fell in 
torrents, 


CORN WAREHOUSING MACHINERY. 

Ix the month of A last we published a brief abstract 
of a paper “On the Hydraulie Machinery for Warehousing 
Grain at the Liv Docks,” read by Bh Went: 
cott, of Elswick, before the Institution of i 

on the occasion of their at Newe 0 

‘yne. The machinery described by Mr. Westmacott is 
together of a very ingenious and interesti 
details being throughout exceedingly well worked on 
this being the case, we have had engravings prepare 
the drawings illustrating the paper just referred to 
lieation in this journal. The demands upon our sg 
week only permit us to publish part of these en 
the present number, but the remainder shall appe 
next impression. The warehouses to which the m 
applied were illustrated by us on page 8 of cur volume. 
r. Westmacott describes this machinery as follows: > « 

“ To supply a want that bad for some time been felt im the’ 
port of Liverpool, there have recently been erected, in oe 
tral positions on each side of the river, large handily 





required and the intermitten and 
of them—the great distances and the n 
j wer had to be conveyed, not in ware- 
to the bridges and lock at the 
the river—the necessity of concentrating the 
the premises, so as to Jessen the 
king expe the 
















was obvious t ne system of motive power met 
t mts collectively with so much effect, con- 
ence, endeeonomy, as the hydraulic system. The trans- 
' walter » to the large block of corn 

iehead Docks trom the existing pump- 





















blocks of warehouses fitted with mechanical applianeesy¢ , a distance of 
signed by and exeeuted under the supervision of Mr. 1 f excellen t example of 





which bydraulic 
pand past points 


taeti ve to other 


Dh-gctae a 
e ols power 
cele seh adh 


the dock engineer, for the stowing and conditioning of gr 
and breadstuffs. Although erected with this particular 
ject, the warehouses have at the sarne time been so 

and constructed that they can be converted into ordinary 
goods warehouses, and a large portion of the existing plant’ 
still left available. They are furnished with machinery fi 
loading and discharging grain in bulk and in bags, cask 
and other merchandise, and also for transporting the 
into different parts of the building, and for ventilating 
grain. The largest vessels can lie alongside, and have 





tts, which genorate.t 5 water pressure 
as the medium for conveying power to the whole 
in the Liverpool corn warehouses and dock 
cargoes either discharged direct upon the quay or conveyéa 5 SF eer: aS Pig. 1, as wud of the 
to the top of the warehouses or to any floor. Pro Sali call mt ; ‘ 
commodation for rail and road traflic is provided, ant a , rer lator 
are discharged or loaded direct from or into wagons @ou 
earts. The warehouses on the Liverpool side are situated &t 
the Waterloo Doeks, and contain an aggregate amountef 
storage area of 11g acres, including the quay floor, Tho 
on the Birkenhead side are erected on the margin of the 
great float, and have an area of 11 acres. The general mg- 
| chanical appliances are similar in principle and construétion 
at both warehouses. ; 
“ ‘The dock around which the blocks of warchouses on fhe 


Liverpoo} side of the river are situated, shown in the genet 
plan. Fig. 1, page 52, is 570 ft. long, 280 ft. broad at one Gm, 
















ih weighted with @ lood of 70 tons, acting ona 

pe eh, Mt Palle il at 
is with BD .: 

tag of ie wee oe i 

: wain & in 
nd wrought-iron branel pipes convey the présstre 
valli nme. dovekal aereror ois et economise the 
congum ption of water, i the sup- 
ply, Bare pee to conduct ie eee i ows 
all the machines back again into, & well in the engine Bouse, 
from: which the ps draw their supply and thus the 
same water is i 10 steam engine 












and 150 it. at the other. Three sides of the dock are oceupied 
by separate blocks of warehouses, connected by wrought- 
iron bridges. The blocks on the east and west sides are 
650 feet long and 70 ft. wide, and that et the north enfis 
the same width and 185 ft. |} ng. Each block containefive 
stories, as shown in the transverse section, Fig. 2, page 62: 


over and over again, 


chargi So secanelnes is situated om the levelat A, 
re si its boi yd ha sorta ree - 
engine with two steam a Plungers of the 
daiible-caitie foree plane an attached deolte the back of 
the pi icate ime 






above the fifth or top storage floor and partly in the roof is pe rors ee Eo ine is made = 2 . 
placed the machinery floor; and below the quay level ate neal le- ng pumps ~ Sb. raisin 
. Double-sctin q 3 g 
water 


wells and arched subways for the reception of the under. 
ground machinery. There are five discharging berths for 
large vesséls, one at the north block, and two at each of 
the east and west blocks; and additional accommodation is 
provided for small vessels, In the centre or north block is 
placed the steam engine, A, Fig. 1, of 830:harse power, which, 
in addition te driving the whole of the machinery in the 
warehouses, supplics power fer working the lock machinery 
and the bridges over the entrances; eonsiatiigeef two bridges 
of 60 ft. span and one of 80 it. twelve sluices, ten powertul 
ship capstans, and twenty-four machines for opening and 
closing the lock-gates. . * 

“ From returns taken of the importation into Liverpool of 
the different descriptions of breadatudls fer the six years 
1858 to 1563, it was estirgated that these warehouses should 
be capable of working 250,000 tome per annum, irrespective 
of other ordinary merchandise; and from an average of the 
deliveries in Liverpool, it was estimated that two-thirds of 
the breadstuffs would arrive in bulk, and one-third in bags or 
casks. The chief importation is from America, and vessels 
coming from that continent, not being specially adapted for 
transporting grain in bulk, carry it in the hold, the other 
decks beimg Jaden with breadstuffs in sacks, bags, or casks, 
and with other kinds of merchandise. Movable bulkheads 
or stiffenings are introduced into the bold fore and aft and 
athwart, to prevent the bulk of grain from hgting or shifting 
its position, and aleo to keep different kindgor different con- 
signments of grain apart when required.“ These bulkheads, 
and the general limited size of the batchways, have hitherto 
interfeted greatly with the facility for discharging cargoes 
of gramm an bulk out of ocean-going vessels. The supplies ai 
grain from France and elsewhere arg generally brought im 
bulky but @s yet no vessels are specially constricted for 
carrying gyain in that manner; and until the example of 
the sereWeolliers for the conveyance of coal can be followed 
in this respect, it will not be possible to attain with the same 
ease the high rate of discharge of upwards of 150 tone per 
hour, which is arrived at in America in discharging grain 
out of specially arranged trading veesels. 

“ The principal processes required to be performed by the 
machinery in x warehouses are the following. Discharging 
grain in’ bulk from vesséls or small eraft, direct on to the 
quay or into thew archouses. Hoisting grain in bags or casks 
trom vessels on to the quay. Disebarging ordinary merchandise 
direct on to the quay or on to any floor in the warehouses, 
and loading outward-boand. vessels. Lifting and lowering 
sacks, bags, and other meréhandise, on platform elevators 
and jiggers to or from any floor. Elevating, screening, 


the ly and the return the storage well into 
a settheg teak above the level.of the engine, from which the 
forcing pumps draw their water, The engine is capable of 
forcing 200,250 eubic feet of . water per minute the 
accumulator pressure of 700 Tb. per square inch. 
(To be continued.) 
[= 
Rvusstaw ‘Rattwars—It is announeed that the Russian 
Government has just decreed a considerable extension of the 
railway 8% in the Caucasus and elsewhere, in order to 
open up ntry and promote trade. 











- 

Mastens axp Worxmen 1s Avstxta—The Austrian 
Governstéat bas just prepared a Bill for regulating the rela- 
tions between masters and workmen in the empire. Provi- 
sion is made for restricting the working hours of boys and 
gitls under 16 years of age, bat the rate of wages and hours 
of labour of adults are to be settled, as hitherto, by mutual 
agreement between the workmen and their eraployers. In- 
spectors of factories are to be appointed to arbitrate in dis- 
putes, and exercise a general supervision over manufacturing 
establishments.— Eastern Budget. 

INTERCOMMUNICATION IN CanaDa.—Notice is given in the 
official Gazette of Canada that an application will be made to 
Parliament next Session for an Act of incorporation for a 
company to build a railway from Ottawa to Fort Garry, 
Red River, and thence to the confines of British Columbia; 
also for the construction of a branch from Fort Garry to 
the most convenient point in the United States, with power 
also to build steamers and other vessels and navigate the 
River Saskatchewan and, ite branches, and the rivers and 
lukes traversed by the railway; also that the money credit 
of the Dominion be extended in aid of sueh company by 
granting mortgages on the wild lands of the Crown along 
thé route in proportion as the work proceeds. The name ot 
the company will be “The Canadian Pacific Railway and 
Navigation Company.” 


Tae sar te Ges Caxgisce.—The firet of the 
roug ant € and platforms for 12-ton rifle muzzle- 
tc aateiawured in the Royal Carriage Depart 

Atvenal, Woolwich, under the superintendence 
of HH! Clerk, Royal Artillery, from designs furnished 
by Captain: onerieff, of the Edinburgh Militia Artillery, 
was sabmitted \last Monday afternoon to « private trial at 
thé proof buté#is the Government marshes at Plumstead, 
for the pitt @f Sécertaining the amount of counterweight 


—_— 






weighing, and distributing grain in bulk, and conveying it 2 
to and from all ‘parts of the watebouses and outwards for required. Pounds were fired, without any alteration 


being required, with projectiles of 260 ib. weight, and in- 
creasing charges of 30 Ib, 84 1b., and 40 lb. of powder, the 
carriage working w.th the most periect ease and regularity. 


delivery into ships or wagons. Transferring grain from one 
part of the warehouses te any other part and back again, when 
required for the purpose of bringing into condition for 






grain. that itable on aecount of damppess az ' og fracture was observed in the axle, 
— 8 — * ' hey P= ‘the carriage. The trial, as far as 
“ In the extensive investigations and experiments that were | the the carriage are concerned, was 


highly satisfactory. total weight of the platform, ele- 





éondacted for the purpose of deciding the best means to be 
adapted for accomplishing these objecte, particular attention 
pe 

at 
@ 


vator, carriage, and gun smounted to nearly 60 tons. 
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CORN WAREHOUSING MACHINERY AT THE LIVERPOOL DOCKS. 
CONSTRUCTED BY SIR WILLIAM G. ARMSTRONG AND CO., ENGINEERS, ELSWICK. 


(For Description, see preceding Page.) 
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PUDDLING FURNACE AT MESSRS. FOX, HEAD, AND CO.'S WORKS, MIDDLESBROUGH. 


CONSTRUCTED FROM THE DESIGNS OF MR. J. A. JONES, MR. R. HOWSON, AND MR. J. GJERS, MIDDLESBROUGH. 
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About two years ago (vide pages 170 and 171, vol. v.) we 
illustrated in this journal an arrangement of puddling 
furnace, designed and patented by Mr. J. A. Jones, Mr. R. 
Howson, and Mr. John Gijers, of Middlesbrough, and which 
had been brought into most successful operation at Messrs. 
Fox, Head, and Co.'s works at that place. Since that time, 
Messrs. Jones, Howson, and Gjers have introduced several 
improvements in the details and proportions of these furnaces 
and we now illustrate their latest designs, our engravings 
representing a furnace for the extension of Messrs, Fox, Head, 
and Co.'s works. 

As we mentioned in our former notice there are three princi- 
pal features in Messrs. Jones, Howson, and Gjers’s furnace, 
these being : lst, the arrangements provided for utilising the 
waste heat; 2nd, the means adopted to ensure perfect com- 
bustion of the gases from the fuel; and 3rd, the arrangement 
of grate which 1s adopted to avoid the loss of fuel occasioned 
in ordinary grates from the smal! pieces dropping between the 
bars. Referring to the engravings it will be seen that the 
arrangements for utilising the waste heat consist of a 
chamber annexed to the chimney, and so arranged that the 
waste gases can be made to pass through it instead of travers- 
ing the chimney direct. This chamber contains two cast-iron 
pipes placed as shown, these pipes being each divided by 
a partition for the greater part of its length so that a current 
of air can ascend one side of this partition and descend on 
the other. The current of air is injected by a steam jet 
arranged as shown in Fig. 5, and after being heated & a 
temperature of 500° or so, by traversing the pipes, it is led to 
the other end of the furnace and there discharged partially 
through a series of jets which are dire downwards 


through the crown, as shown in Figs. 1 and 4, and partially 


into the ash pit beneath the firegrate through the passage 
shown in Figs. 2and4. This arrangement of hot air jets 
enables perfect combustion of the escapii —_ to be 
attained, and as a result the furnaces are smokeless. 

The arrangement of step grate is shown so clearly in our 
ilustrations that any explanation of it is unnecessary; and 
we need, therefore, conde remark that it is found to answer 
most satisfactorily the purpose for which it is employed, 
namely, that of preventing the loss of small particles of fuel. 

There are altogether forty puddling furnaces at Messrs. 
Fox, Head, and Co.’s works, and of these twenty-six are on 
Messrs. Jones, Howson, and Gjers’s system, while the others 
will eventually be altered to these plans. In regular work- 
ing 65 heats are worked per furnace per week, and the 
quantity of fuel used in Mesers. Jones, Howson, and Gijers’s 
furnaces, when no heats are missed, is from 14 ewt. to 147 ewt. 
per ton of puddied bar., When heats are missed the con- 
sumption per ton is, of course, greater, as the temperature of 
the furnace has to be maintained between the heats. We 
subjoin particulars of three weeks’ working, in each of which 
a number of heats were lost : 


Tons of Coal used per 

puddled bar No. of heats ton of puddled 
made. lost. bar. 

ewt. qrs. Ib. 

300 ous des 26 ace 16 1 2 

300 toe ne 31 ove 1 2 2 

319 21 16 2 8 


The following is a statement of the work of the patent 

addling furnaces at Messrs. Fox, Head, and Co.’s New ort 

lling Mills, Middlesbrough, from January 4, 1869, to No- 
vember 27, 1869: 
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‘ tons ewt, qr. Ib.’! 
Puddled bars made one ose 13182 18 0 98 
Iron used ... ove ove ove 14078 14 0 0 
ton of puddled bar 11122 
Coal used, including lighting up 
and firing during all stoppages 10830 12 0 @ 

Coal used ton of puddied bar 0161 2 

Of the coal included in the above, 469 tons were consumed 
in keeping the furnaces alight when the men were absent 
through illness or other causes. The coal used is rough 
small, from Tudhoe, and has 8 per cent. of ash. 

At Messrs. Hopkins, Gilkes, and Co.'s works there is one 
of Mesers. Jones, Howson, and Gjers’s furnaces in use, and 
this furnace is working with a still lower consumption of 
fuel than those above-mentioned, the materials used per ton 
of puddied bar being in this case as follows : 

ewt. qrs. Ib, 

Pig ave eos ons at a ee oe 

Fettling ... ose ove ese 4 0 0 

Hammer slag ... ose _ be, ee 

Coal ae ars wo a DS 
Twelve of Mesers. Jones, Howson, and Gjers’s furnaces are 


| also at work at Blaenavon, and are, we understand, doing 
| exceedingly well. When making common iron the quantity 
| of coal consumed per ton of puddied bar averages but 
| 14ewt. 2 qr. 10 Ib.. a quantity about Zewt. below that used 
| under similar cireumstances in ordinary furnaces at the best 
| Welsh works. The coal used at Blaenavon is a very slow 
| burning slack, which in an ordinary furnace could not work 


' 


to a good yield of puddied iron at all. At Blaenavon, as 
also at Middlesbrough, the cost of repairs of the patent 


| furnaces has been very slight. 
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THE STEAM ENGINE 
AMERICAN INSTITUTE EXHIBITION. 


(From the Official Report of the Judges.) ~¢ per indicator, line i, and the remainder is the gross | pound of coal. 
load , 


Tas. final report of the judges on steam engines at the 
late Exhibition of the American Institute was read 
ma Chursday evening, December 





the Polytechmec Assoesstion 
30, by Mr. Charles E. Emery, Secretary of the association 
and General Superintendent of the Exhibition. his report 
after several documents possessing ao engineering interest, 
proceeds to give the details of the trial of two of the engines 
tested, viz.:—Asn eigine manufactured under the Corliss 
patent by Me, Willi Harris, of Providence, B. 1, and 
an cngine af the Wiles patent,* manufactured 
by the of Providence. A note ex 
plains thet these two were of the same size, and 
The resuits are, therefore 
strictly com: ble, ate given in detail. The other 
eng pe Becca poner antl of different sizes, so the Fesults | 
ee lows general interest, and are omitted in thig pab- | 
non. 

The report next desoribes, briefly, the valve gear of the 
different engines, aud the memner in which the engines were 
arranged in relation to the building, shafting, &e. Three of 
Neer’s “ Rotary Dynamométers” were procured, and so 
placed as to transmit all the useful power developed by the 
engine undergoing trial, ¢ that expended in overcom- 
ing the friction of asection mainshaft, which extended 
in fromt of and carried the reagiving pulleys of all the engines 
These dynamometers ane fe to, im tables which follow, 
as“ north,” “ middle,” and *gouth ' The report then pro- 
ceeda to state :— 

The Harrison boiler proved tight on examination, and 
was for that reason selected to furnish steam for the expen 
ments, and a meter was borrowed, and attached to th 
suction-pipe of the purap feeding that boiler.” 4 } 

The report then states that a copy of the Regulatiqns of 
the Trial” and of the explanatory letters referred to ag * Ex- 
hibits Eand F,” were hung im the engine-reom for publi« 
inapection. The lond of the engines was found during pre 
liminary trials to be insufficient and unsteady, and this ~ 
remedied by erectir g fan-blowers to increase the Tesista, 

We agaitt quote 

With ali the machinery and the blowers im miotion, js 
mlicato® diagrams showed over one hutdred: horse-power. 
Of this it was found that 80 horse-power could be kept up 
teadily, with the outlet of the large fan inlly closed, so 
that it could be opened to regulate the load, when ang ma- | 
chinery of importance was thrown off. 

Beftfe commencing the experiments, it was ascertained 
that the boilers and ail their steam and water connexions 
were perfer tly tight, and the whole st. am-pipe was thoroughly 
felted. ‘During the test of @aeh engine all outlets in th 
teamt-pipe leading to the other'@ngines or pipes were shut 
off, not only by the valves, but by putting blank flanges in 
the unions provided for the purpose All surplus steam and 
water connexions were cut off from the boiler, and the steam 
pump feeding the boiler was, during the experiments, sup- 
plied with steam from the boiler of the Baxter portable | 
engine. By these precautions it is certain that all the steam 











that passed through the engine was measured as water hy 
the meter before entering the boiler. The tension of the 
dynamometer springs was carefully adjusted before starting, | 
and, to avoid ah questions in regard to friction, the belts} 
were removed from all the engines except the one under-j 
going trial... . The representatives of the two rival enginés 
(rom Providesite cordially accepted the invitation to watch} 
the expermments, and accompanied the assistant in taking | 
all the date. ‘The dynamometer indices where on the leve 
of the shalt, 12 ft. from the floor, and were read with an 
pera-glass, whick was passed from one to another, and by 
agreement no reading was re corded until all were satisfied 
of its correctness. By this means the official log corresponded | 
eSactiy with the memoranda of the opposing exh tory 














in these cases it Weim 


h 
b 


re 


attended to The 


Bt 


te 


this is subtragted the 
the remainde®t 
line o, whighehows by actual Wesure that the friction of 


th 
¥ 


Harris engine was in tse. 
pumped into the boilérs, as measured by the meter. 


Shows the Principal Data from the Records and Diagrams 


a 
i) 


\ 


B 


no errors could oceur, and collusion was im possi 
A log or record was kept of the experiments, on which 
was recorded ¢ vy fifteen minut a the pressure of steam and 
readings of the dynamometers. The revolutions of the 
engine were counted by an engine-register, the reading of 
which was taken every ha hour. Phe temperatur and 
quant ty { water used were reeorde 1 ery hour i r 
diagrams were taken from both ends of the cylinder every 
fitt ites 
The rt states that in Table No. L. the details are given 
more fuliy than the judges may require, so as to ena t 
ex ‘ . e Teport to compare t r wr 
m oranda with icial record and that the trials 
both engines ymenced at 4pm. and continued til 
ni t s t are was taken to Dring the water in tt 
> rt ah certa rat every time the reading of th 
=) taker , 
I No. IT. ie a f summary of the’resulte x 
r ents ve desorbed The oes have been designated 
hy “On nee {f relerences The mea power 
’ rs, during each trial, in excess of 
tha juir to displaec 1° back pressure of the atmospher: 
* eA, marked ndicated Horse lower Phe 
« k hw each of ¢ ngeines equ als the power 
! g t the shafting, « 
' y adding tw ’ tynamom ae i 
power requ to vere me the ric m [ ng 
t wh arrioed ¢t ving pulleys of a ‘ 
f this shaft was sof the same for the tw 
I report explains that thie was due to a difference in th 
t iof the belts and the position of the engines, at 
at an attempt was made to measure the difference by the 
ator, which failed for reasons stated, and then proceeds | ' 
as follows i 


Having, however, both the indicated and dynamomet 


nn Se 


TRIALS AT THE | been found m another way, shown in Table I., under the | z, has been calculated from the water, lines s, ¢, «, on the 


cad of the ‘ Distribution of the Power.’ From the indicated | assumption that the engine was supplied with steam from a 
otee power, line A, is first sabteacted the ‘ Friction of the | boiler which would uniformly evaporate 8 lb. of water per 


This evaporation is a fair result fora good 


line j. The extra friction ¢aused by the transmission | boiler, and would have been produced by those used in the 


vason that duriag fetal the lubrication was very well | on the second day of the trial 
“The accuracy of all the instruments used was tested 


been used to obtain‘the jon of the load, line &, which is | either before or after the trials.’ 


tient of 4 per cent. has therefore | 


abtracted from the grogpidoad, and the remainder, line m, 

quals the set or tiwe horse power transmitted ¢ 

be belt, or, m ot words, the useful work done. From 

dyaxiatineter horse power, line m, and 
the” 


of the connecting shaft, 


10 shaft, when the belt of the Babeock and Wileox engine 
as in position, was much greater-than when the belt of the 


TABLE No, IL 


| of this load would usually be reckoned at 7) per cent.; but | experiments had the feed water been hested, as in usual 
nt that it was much less, for the | practice, and the evaporation uniformly equal to the result 


Summary of the Results of the Experimenta made to ascer- 


tain the Economy of the Non-Condensing Steam Engines, 


at the American Institute Exhibition of 1869. 





and Harris 





“ Line p shows ie average amount of water per hour 


TABLE No, I. 


eas oa 


kept and taken during the Competitive Trials of the Non- 
Condensing Steam Engines at the American Institute Bx- 
ixibition of 1869 : 


oy 





























; Saheock ‘ 
| and Harris. 
= a> anil FEBS 5. 
: i 
¢ § Date of experiment W69F Oct. 25 Oct 
a ¢ Duration 4 hours 8.00 8.00 
- Diameter of cylinder in. 16,00 16.1 
f Stroke Of piston ass ” $2.00) U0 hk 
Pro ortion of piston die. 
ment in elenranéey 
and ports Seq r=] I $1 
Tota r lutions ‘ ssek 2D 4 
Re ations per minute wt 60.344 60.273. | 
Mean steam pressure iD 4 
main pipe al Tb! 1.69 esl | 
Mean initial pressure itt | 
; ler, per indicator ,, | 76.148 70.943 
= } P ff, im frac. | ' 
e thor a stroke +0 180 276 tp 
as M rminal pressure j ) 
in cylin goa pa 3.056) 5178 | gq 
Meau eff @ pressure, | | i 
iter end of eylinder 29.160 29.651 | r= 
Mean effective pressure, j 
inner end of eylinder ,, i 32.954) 20.804 | 
Mean effective pressure, ! je 
both ends of eslinder 31,067) 29.728 j 
Mean back pressure | ' | ; 
depen lent of cushion) | SUU Gao } 
\ Mean friction pressure 2.868) L7BA@ lw 
I) | { 19.495 | 
| &E [y. [> OX") ee wee oS 1 
ay) ne? eed EC ry 8 
~ - 6x B ; - 
: 28) Mf x" AR) pag 
| "a ) 100 rl romps 21.516 
¢ jab isfx : 22.308 ad 
2 BF ae ’ 5.508 6.180 
iad a7 4 Lins tz 
& | Revolutions of east. shaft, / 
N. and 8. dynamometers 56.1 25255 | 
Revolutions of west shaft 
L middle dynamometer ... 40.3 138. oe 
i 8.0209 


meter ee -. bourse es i 
} | - es 
Total water used in above r 


W ater. 














; tame ene cubie feet 256.5 24.9 
| Total water used during 
| ex penment oe Thy 16,061,968 15,964.976 
t | Vater, pert hour .i. ve] 2,007.746) 1,906,547 
£; { ‘emperature of feed water,| 
<= : d Fahr 7.0 
-Eb ne room 2.6 
oe * { ,» hre room bls | the 
B xeter in. of mercury 30.95 - 
Coal used Auring exper _ 
mee at s < j an 
text 2,500.0 1,957.5 = 
Water ‘ rated P i _ 
pound l, from tem hy 
Dera i named 6.425 B.iloo | 
tr 
Line g shows ¢ jaantity of water used, as calculated jue 
' i manner of the steam at the | 0a 
an ter ’ n) pressa indicator diagrams. | of 
’ i¢ volumes t e ascertained from | qua 
: nded tl Regnault and others. | pr 


n are shown in Table ’ 





l.. viz l, the termina! pressure from the mdiecator 








he same quantity of heat when evaporated from the 
mperature, and like quantities of coal of the same quality 


.-. Daration of experiment hrs.| 8.00 








° ».|Diameterof cylinder in.) 16.00 
os ...| Stroke of piston... im-| 42.00 
...| Revolutions per minute ...| 60.344 
pier ... Steam pressure in. main 
pipe See o- 1b.) 81.69 
eee . Point of cut-off in fractions | 
of a stroke ene se 189) 
oe Mean effective pressure in 
cylinder per indicator 1b.f 31.057) 
Distribution of the Power. } 
Indicated horse power... 78.792 
Friction of engine per indi- 
cator diagrams ... H.P 7.22% 
— ...| Difference=gross load ,, 71.567 
4 .,./Extra friction of engine 
eaused by load 2. Me 
k Differenc Net or effective 


horse power transmitted 
through belt ‘nu ee. 


Dynamometer horse power) 


u—n _ ...) Difference Friction of con- 


| necting shaft ... « 3.952 
i Water. i 
Feed water per hour by! 

meter e Ib 2 007.744 l 


+». Steam per hour by indi-} 


cator ~_ ove Ib. '1,595.496)1.5 


=p) |Pereentage of water ac- 
counted for by indicator 79.47 | 





Cost of the Power. j 
Water per indicated horse-! 
power per hour .., Ib.} 25,482 
Water per net horse power | 
per hour... on Ib} 29.231} 
...| Water per dynamometer ' 
horse power per hour Ib 31.007! 
3 ... Coal per indicated horse 
power per hour, caleu- 
ated from water Ib 2.831 
(J ..- Coal per net horse power 
per hour, calculated from 
water ow asia ib 3.248 
ua -jCoal per dynamometer 
horse power per hour 
ealeulated from water |t 3.445 


8.00 
16.13 
42 oo 
60.273 


80.51 


2298 


29.728 








995.547 


15.723 


90.99 


26.059 
28.880 


29.645 


} 


A Table is then given showing the results of the trial of 


, . =o | this test shows that, under extreme circumstances 
Difference of time far 79847 OS. | stance, when delivering through a 2 in. meter a “ stre 
s size than @ common lead pencil” —the meter varie 
largely—according to an estimate, nearly 9 per cent. fr 
the average—but states that when delive ring More water the 
extreme variation was only 2} per cent. from the average 
large differences in the rate of delivery; it is also stated t 
the quantity of water used by the two engines was almost 


measurement was practically exact. 
rhe re port then discusses at | ogth an 
rstanding in regard to taking into considerati 


the water meter used, and the report goes on to state that 
for in 


am of 
i very 





for 









at 


identical, and that, as it was practically ascertained that the 
meter had almost exactly the same speed in the two cases, 


Newed misun- 

g nisun 
m the 
vant of fuel burned,” and goes on to show from the pre- 


inary documents that it was never intended to take the 


into account, and states that this was agreed to by the 
competitors beforehand. One reason given was that 


Ihe boiler had 45 square feet of grate surface, and the 





j 


gment in estimating the quantity of 


rs, or the cleanliness 


the trial, would make a large percentage of the 


ntity of coal consumed [he coal burned sh 


th 


mis could convemently last but elgh ours, 80 any error of 
l i t t but eight h " y f 
fuel on the grate 
f the fires at the beginning or end 


whole 
} 


uld be 


portioned to the water used, for water always takes up 


same 


N 
ingrams; 2, the atmospheric pressure shown by the baro- | w always furnish the same heat, an i therefore evaporate 
, tota essure equals the sum of the two); and the same quantity of water; which evident fact has been 
vensions necessary to calculate the eapacity of the | proved by the published records of numerous lengthy ex- 
ey t srances, & at the termination of the stroke of | periments.” ! 
' - The -eport states that the coal was weighed during the 
I ‘ ws th per tag f th water used, which \riais—not tor the judges or engines —but to obtain the 
by the amount of steam present im the | evaporation of the boilers in use The result did not corre- 
' se end strok spond to the amount of water used, which is explained by 
ieficieney in each ease shows, of course, the amount | the liabilities to error above-mentioned, and by difference in 
» present with the steam at that point. A portion of | management of the fires, which were, from their situation, 
s water was, und diy, the steam sdensed for the | liable to interested interference. We again quote 
| rmance of the mechanical work, which was very nearly | The evaporation pet pound of coal the first day was 
the same in the two cases. 1 ” | 64 1b. of water—an inferior result. The next day it rose to 
Under the head of ‘The Cost of the Power’ are shown | 8.2 1b. a very good result for any boiler using cold water 


borse powers, the friction of this shaft im the two cases has | 


’ 
> * e trations ard a description of the Babcock 
is OF OUT 


watt in i 


ivnamometer horse powers. The coal required for the 


k f v as shown in this table, lines ¢ 


al required for the indicated, the net, and ; The third day the result was 7.7 Ib. . 
“ Attention is also called to the fact that, if the coal were 
, and! not excluded by the conditions of the trial, the results it 
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shows stand unconfirmed by any other evidence, and the 
quantity consumed must, for so short a trial, be considered a 
kind of guesswork. The meter om the contrary, aap 
varying its rate five times as much as some tested for 
Croton Department, was at least positively accurate at the 
equal rates of speeds during the experiments, as has been 
shown, besides which it has the confirmatory evidence of the 
indicator diagrams; for the engine which used a trifle more 
water by the meter had a lower termina! pressure in the 
cylinder, and by the usual theoretical rules should have used 
less steam and fuel. See lines p and g, Table 11. The fact 
that this engine did not use less steam corres s with 
the known wet condition of the steam, as mentioned here- 
aiter. 

“ The trial between the Babcock and Wileox, and Harris 
engines possesses considerable scientific interest, from the 
fact that the evlinder of the former was steam jacketted, 
while that of the latter was made direct from the Corliss 
patterns, and without a jacket. The jacketted cylinder of 
the first-named engine was surrounded by an air jacket, 
having a polished external covering. The Harris cylinder 
was clothed with felt under a wood casing, with the excep- 
tion of the steam chests, whic h were ex posed and polished. 
The engines were of the same size, and as they were run 
also at the same speed the results are in every respect com- 
parable 


“The economy of these two engines is very remarkable. | 


The best results possible by theory for an engine working 
under the circumstances of this trial is 21!b. of water per 
indicated horse power per hour, and both engines approached 
this limit very closely 

“ To make this report complete, it is necessary to call at- 
tention also to certain prominent tacts connected with the 
construction and management of the two engines: 

“The Corliss engine, built by Mr. Harris, was erected on 
a heavy, full length, deep laid brick foundation, was care 
fully finished and put in line, and operated faultlessly, 
showing great mechanical! ability in its manufacturer. The 
3abeock and Wilcox engine was erected on brick piers, and 
water accidentally got into the wheel pit and loosened this 
foundation, so that the engine moved considerably at every 
stroke. 

“ After the trial, upon examination of the Babcock and 


Wileox engine it was found that on account ofa defect in the | 


cylinder casting, the outer division of the valve face was too 
narrow by din. to cover the opening in the 

This defect admitted steam to the cylinder during the latter 
part of the expansion portion of the stroke, causing a promi- 
nent protuberance on the indicator diagram 


“ The steam supplied to the 


main Vaive 


was quite wet during much of the time, as was observed par- 
ticularly by one of the judges and other persons present. 
This can only be accounted for by the same difference in 
firing, or in operating the fire doors, which caused the 


difference in coal. The steam was drier during the trial of 
the Harris engine. These observed facts are proved also by 
the meter and indicator measurements of the water, see lines 
p and q, Table No. 2, for only 79.47 per cent. of the water 
pumped into the boiler was present as steam in the evlinder 
stroke in the Babcock and Wilcox 
engine, while the Harris engine showed 90.99 per cent., see 





at the termination of th 


line r The deficiencies in the two cases show the amount 
of water present with the steam, and equalled, therefore, 
20.53 per cent. of the whole in the Babcock and Wilcox en- 
gine. and 9.01 per cent. for the Harris engine 


The flywheel of the Babcock and Wilcox engine was 

lently heavier than that f the Corliss engine The 
difference in weight was estimated at 8000 |b 

The Tables show the actual results of the trials without 
any consideration whatever of the matters last mentioned, 

The trials of the regulating apparatus of the engines 
were, from want of time, not made as full as was at first an- 
ticipated. The regulation was tested by holding the 


governor out of pos 
speed of the engine, and then suddenly permitting the 
governor to operate again. All of the engines did well on 
this test. 

“The speed of each engine, when doing its work under 
different steam pressures, was tested after its trial for 
economy, by ranning down the steam until the speed of the 
engine slackened. 

“ The results of these experiments are shown in the'an- 
nexed Table, in which two columns refer to each engine, and 
show the steam pressure and revolutions st the end of each 
minute during the tria 


Babeock and Wilcox. Harris. 
Steam. | Revolutions Steam. Revolutions. 
2 61 vi oo 

58 } 70 60 

54 5m 65 60 

An 6s 62.5 co 

15 58 59 60 

40 aa] 56 59 

37.5 ; 42.5 oD 
S45 4 iS.5 5s 


5.0 5s 
7.0 58 
38.0 Ns 
34.0 57 
31.05 53 
28 50 


There were two other engines in comPetition in addition 
to those mentioned, viz., a vertieal engine built at the 
Albany-street Ironworks, of New York, and having the 
Rider valve, and a Hicks engine of the new pattern. From 
the want of time, it was not possible to properly test these 
engines. 

Respectfully submitted 
Cuartes E. Emery. 


General Supermtercen of Exhibition : 


Babcock and Wileox engine | 


m, thus increasing or decreasing the | 


The report of the judges closes as follows : 
To Twe Mayacexs or THe American Insritere. 

Exhibition,—Gentlemen,—In accordance with the facts 
reported by the superintendent and toabserved by ourselves, 
we have come to the following conclusions (embodied in our 
report of December 3, 1869), respecting the relative merits 
of the engines in question : 

51.—Harris’s Steam Engine (Corliss.)—\st medal and 
diploma.—For best results on net effective — shown at 
the trial, being from one to two per cent. better than any 
other in competition, and for superiority of workmanship 
and general arrangement of valves and valve-gearing. 

84x.— Babcock and Wilcoa’s Steam Engine.—lst medal 
and diploma.—For the most perfect automatic expansion 
vein queeng on exhibition. ss he tie 

he j are of the opinion that, principle 

upon which this engine was based been properly carried 
out in its construction, it would have performed much 
better. Also, it was evidemt, during the trial of the Harris 
engine, the steam was drier than in the trials of the other 


ea 8 Respectful 
sctfully yours 
Twos. J. Stoas, Hawtvros E. lows, Roaser Were, 
Judges of Department V., Group 1, Division 1. 











| 
See 
THE GRAHAM STUART BREECH-LOADER. 


At the meeting of the United Service Institution, held on 
| Monday the 17th inst., Captain Selwyn, R.N., in the chair, a 
| paper was read by Captain Graham Stuart, 4th York Volun- 
| teer Artillery, on his “ Patented System of Breech-loading 
| for Cannon.” Captain Stuart reviewed the existing systems 
jof breech-loading cannon. The three essentials may be 

stated as gas-tightness, strength, and simplicity of con- 
| struction. 

Sir W. Armstrong's system supplied the two first, but its 
|complicated construction made it unsuitable for heavy 
jartillery. Mr. Krupp's gun is elaborate, and essentially 

weak. The Parsons gun, an application of the system by 
| which a sphere, mace to rotate a quarter of a circle, is placed 





in the breech and perforated aceording to the bore, gives 
| strength and simplicity, but it has hitherto been impossible | 
| to prevent escape of gas. Four years ago Captain Stuart | 
turned his attention to the subject, and produced an arrange- | 
ment approved of by the highest authorities. He has since | 
i 
| 
| 
| 


j added improvements and now brings forward his system as 
| combining these three essential requisites. 
An ordinary gun forging, 
jinternal diameter of the 


somewhat enlarged in the! 
breech, is bored as usual, but the 
part of the boring in the breech is made two or three times 
| as large as the remainder. Into this a sphere of metal, per- | 
forated as the bore, is introduced. One face of this has a 
spiral perpendicular projection. This fits against a bronze 
expansion ring fitted into the rear end of the bore, and acts 
as a wedge, completely sealing the breech. This sphere is 
mounted on gudgeons, which pass through the sides of the 
breech, and is turned by handles outside the gun. It rotates } 
on its axis a quarter of a cirele to open or close the breech. 
The perforation being accordingly in a line with, or at right | 
angles to the bore, the sphere rests against a beavy per- | 
forated breech plug screwed into the solid breech. *Through | 
this the charge is introduced ; the operation of opening and 
closing is easy and exp inuch so that whereas an 
Armstrong gun requires ten men to work it, this gun can! 
be worked with eight. The openings in the breech being the 
consistent with breech-loading, strength is | 
The simplicity is evident from the fact that there | 
are only three prin ipal parts of the breech concerned in re- | 
sisting explosion and force-—viz., the plug, ball, and expan- | 
sion ring. The prevention of gas eseape is completely ob- 
tained. In the course of repeated trials this has been care- 
fully tested, but none has been ob .crved. Other advantages 
are the absence of openings into the sides and top of the 
breech, and the rapidity of fire attainable. The inventor | 
| has fired six rounds in 35 seconds equal to ten rounds per 
|minute. The gun will stand hard work and rough usage. | 
| It was left without cleaning for several days, and at the end 
of the time the breech was opened without difficulty. 

} A gun made on this principle, which has been fired more 
than 10”) times, is deposited in the museum of the Institu- | 
tion, and the courtesy of the governing body allows any of | 
Captain Stuart's friends to inspect it. The Ordnance Com- | 
mittee recommended this gun, and Captain Stuart was | 
desired to prepare working drawings for a 300-pounder, to 

| be constructed at Woolwich. He sent in the drawings ac- 

| cordingly, but the War Office finally declined to incur the 

|‘ xpe TiS d . 

| In answer to questions, Captain Stuart stated that the 

| principle of the spiral projection prevented any jamming or 

| fracture arising from unequal expansion of the sphere and 
ithe sides of the breech. He had gop? « groove or 
| gutter” om the roof of the breech chamber in his working 
| drawing as an improvement on the construction of the gun 
jin the museum, the screw plug of whieh ten threads bite 
| had never’given way, though the gun had been fired with 
lover charges. 

The president adverted to the difficulties of breech-loading 
guns,and complimented Captain Stuart on the superiority of 
|his invention. He hoped that when Government turned 

\their attention to the subject he might be found co-operating 

| with his brother volunteer, Captain Monerieff. 

| 





fi0us ; 60 


smallest possible 


secured. 


| 
Tur Goverymenst anv tre 7 ELEGRAPHS.—The amounts 
to be paid by the Government for the telegraphs to-day are 
as follows 
| Electric and International Telegraph Company...£2,938,826 
British and Irish Magnetic... ie use eo» 1,243,536 
726.000 
562,264 
184,422 


Reuter's 7 elegraph Company 
| United Kingdom 
| Universal Private 





| London and Provincial 60,000 


Total ... eee ove £5,715,04 


| 


| 


traffic it is to have carrying 

draught of water, ‘These two qualities have 
been secured by the adoption of proportions somewhat un- 
usual in a screw steamer, her breadth being = of her length. 


It has not been found that these ions have involved 
any t sacrifice of speed, as will be seen from the under- 
n results. The trials were conducted throughout with 
the greatest care, the time on the measured distance being 
taken by three inde nt observers, and the consumption 
of fuel being noted by the engineers of the ship under the 

superintendence of Captain Dearborn, the represen- 
tative of the company. 
Dimensions. 


Length, keel and forerake ow 215 ft. 


Beam, moulded __... aoe seo eos 39 ft. 
Depth to deck eco ose ose 24.9 
ay Ist Trial. 2nd Trial. 
Draught ofwater (mean)... 10.1) 12.105 
i % wes’ ve -:'1425 tons «=: 1981 tons 
Weight on board... 495 tons ~=—1001 tons 
Area of midship sectiony ... 327 aq. ft. 430 aq. ft. 


Particulars of Machinery. 
Engines: Inverted cylinder, surface condensing. 
Diameter of cylinders... os o. in. 


Length of stroke ... eee ove oon 3 ft. 
Boilers: Cylindrical, with return tubes on American 
system. 
Heating surface... ove eee eee 4000 sq. ft. 
Grate surface ose one eee ses 120 aq. ft. 
Diameter of screw ... ove ose oes 14 ft. 
No. of blades oes ove ose 4 
Pitch... eve ace rae oo 21 ft. 
Particulars of Trials. 
Ist Trial. 2nd Trial. 

Pressure of steam ... - Sh .. SR. 
Vacuum ... nee oe 26ip. os B37 im. 
Mean pressure... «. 2L5Ib. ... 24.28 1b. 
Revolutions... son oe ©6686 «we 58.76 
Speed of piston... o» 411.6ft. ... 358.5 ft. 
Indicated horse power ... 890 oo. 876 
Mean speed of vessel «+» 108knots 10.76 knots. 
Consumption of fuel -» l6ewt. ... 16 ewt. 

i per HP. 2.01 Ib. 2.05 Ib. 
Slip of propeller ... «» 24percent. 13 per cent. 
vVexdD 


oes ose ow 179 o. 220 
LHP. 
Vx Mid. Sect. 
LHP. 
The higher values of the constants in the second trial are 
to be accounted for by the fact that the screw was then com- 
pletely immersed ; on the first trial it was not so. 
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Tus Times gives the following tabular statement of the 
ocean telegraphs now constructed or contracted for, and of 
the sums used or subscribed to complete them. Irrespec- 
tively of some short eables in the seas of Northern Europe, 
the list is as under : 
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LITERATURE, 


Long and Short Span Bridges. By Jous A. Rorstrsa, 
Crvil Engineer. D. Van Nostrand, New York. E. and 
FP. N. Spon, Charing-cross 

Tus is a posthumous work by the late John A. 

Roebling, who died just before it was given to th 

world. in a preface to the volume by his son, 

Washington A. Roebling, we are told that the present 

volume would have been succeeded bya second, contain- 

ing drawings and descriptions of the principal works 
designed and executed by the author. As, however, 
he was not spared long enough to complete this task, 
the first volume is the only one that will probably 
reach the public, and the deficiency is the more to be 
regretted because it contains only designs and not 
dfawings of executed works. It is true that these pos 
sess a considerable value, for John A. Roebling was not 
only a gifted engineer, but also peculiarly an Ameri- 
can engineer, whose natural ability had been developed 
by special education in that school which preseribed 

a full measure of work combined with rigid economy. 
When we look at Mr. Roebling’s bridges in the light of 

commercial enterprises, we find that he always realised to 

the fullest extemt that it is the duty of the American engi- 

neer to combige a maximum constructive result with a 

moimum of cost 
All the companies with whom he has been in business 

relations thank him for that. We know that in this country 
bridges are not what engineers would have preferred to have 


made them, bat are merely the embodiment of the limited 
amount of money at their disposal. The Niagara bridge | 
gives an illustration of a case in point; a few thousand | 


dollars more expended on that work, if they could have been 
had at the time, would have perpetuated in durable iron a 
superstructure whi hnow re juires frequent and « rpensive 
renewal! 

In temperament Mr. Roebling was hopeful and 
sanguine, even t When 
we read one of his preliminary reports on a bridge 
struck with that feature But 
when we read the conclading report on that structure, 


the degree of enthusiasm 
enterprise, we ars 


be it three, five, or ten years subsequent, we find that 
all his predictions have been more than fulfilled. 

In the preliminary report on the East river bridge, 
we notice that feature; yet the two years that have 
elapsed since then have only tended to confirm every- 
thing that is said there 

While engaged in laying out the tower for the work 
just mentioned, on the 28th of June, Mr. Roebli 
received the accidental injary which ultimately resulte 
in his death 

He at no time expected to see the great work upon which 
he was engaged finished, but did desire to live long enough 
to see it fairly launched upon its way towards completion. 

He looked upon the task before him with that calm con- 
fidence which knows its own power. Numerous difficulties 
were expected to arise, novel in their character, and difficult 
to overcome. Yet similar difficulties had been overcome 
successfully before, and would be again, provided there was 
left to him the time and the health necessary to accomplish it 


‘ 


In a brief introduction Mr. Roebling points out 


the cert unty that in America there must be of neces- 


sity the largest ultimate necessity for long span bridges, | 


on account of the great natural watercourses which 
have to be spanned, and in which it is impossible to 
erect piers, either on account of natyral difficulties or 
from commercial necessities, and he maintains that the 
principle of suspension will of necessity become the 
main feature in future long span railway bridges, 

To obtain the largest degree of economy, however, the two 
positions of the arch, the upright, as well as the inverted or 
suspended, must be combined into one united system, the 
parabolic truss, as | prefer to design it, 


In this book Mr. Roebling claims nothing in | 


novelty of invention, though he possesses indisputably 
large claims to nove ity of detail. He points out that 
Branel was the first engineer to apply the principle, 
after Brunel Paulis, and after Paclis, Carl von 


Ruppert, in his large bridge over the Bosphorus, with | 


a central opening of 650 ft 
After devoting some space to the “theory of the 


parabolic truss,” 
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conditions elaborated, but the weights and costs are 
figured out to the minutest degree. 

In this careful masiner severel exaniples of . 
span bridges are dealt with, and the volume concludes 
with a page or two of description, and some designs of 
short span bridges, in which wire cables are introduced 
as auxiliary means of support in connexion with the 


trusses. 





The whole of the work, brief though it is, bears 
upon every page the trace of a master in his profes- 
sion, and of one especially who, arriving at results in 
the simplest and most straightforward way, had the 
power, also, of conveying his ideas clearly. Yet a 
feeling of disappointment hatarally arises, which is 
perhaps hardly justifiable when it is remembered 
that the important sequel has been withheld by inevi- 
table causes. 

The book itself is well prodaced, ‘the engravings 
beautifully executed, and possessing all the merit of 
complete working drawings, still we venture to be- 
lieve that it is a book which will not highly recom- 
mend itself to English readers. 


—_———- 


THE INDIAN GOVERNMENT AND THE 
CIVIL ENGINEERS. 

Tue following reply from the Government of India to the 
protest of the Institution of Civil Engineers, has been for- 
warded to us for publication, along with the acknowledg- 
ment which the Council of the Institution has addressed to 
H.E. the Governor-General. 





Peettc Works Department. 
General, 
To Charles Hatton Gregory, Eeq., President of the Council 
of the Institution of Civil Engineers. 
Fort William, 29th November, 1869. 
Sir,—I_ am directed to acknowledge the receipt of your 
tter, dated the 28th October, to the address of His Excellency 


GoveRNMent or Inpta 


|the Viceroy and Governor-General, forwarding copies of 
papers laid before the Seeré tary of State for India by the 
Council of the Institution of Civil Engineers relating to a 
Notification recently issue l, prohibiting the receipt of com- | 
mis by officers employed in India in the Public Works | 
Department. You request His Exeellency’s consideration of 


the eu *t referred to in those papers, as being one vitally 
affecting the honour of the profession of Civil Engineers 
| 2. It has been a subject of much regret to the Governor- 
| General in ¢ mncil, that serious misunderstanding of the 
| intention of this Notification should have arisen among Civil 
Engineers, both m this country and in England. His Ex- 
celleney in Council, when informed that misconceptions had 
eceurred, lost no time in issuing a cireular order to explain 
the object and origin of the Notification, and to assure the 
Civil Engineers in the service of the Government in India, 
that nothing bad been further from the intention of the 
Governor-General in Council than to impute unworthy 
practices to the profession. A copy of this circular is 
annéxed. 

3. His Excellency‘in Council most fully accepts the declara- 





neers of the principles which are recognised by the profession 
in relation to the payments they receive for their services, 
and he desires to add that there has never been any doubt 
on the part of the Government of India on this s ibject, and 
that the Notification specifically and exclusively referred to 
the receipt of commission which was a legitimate source of 
jemolument, as being « recognised practice 
precise conformity with the declaration of the Council in 
your letter to the Duke of Argyll, dated 27th October last, 
and it is a matter of concern to His Excellency in Council 
that any other impression should have been conveyed by the 
manner in which the Notification was expressed 
I have tae honour to be, Sir, 
Your most obedient Servant 


(Signed) R. Srracner, Colonel R.E., 
Secretary to the Government of India. 


Tue Lysriretion or Crvii Exoiverrs. 
Established 1918.— Incorporated by Royal Charter 1828. 
25, Great George-street, Westminster, 8.W., 
January 19, 1870. 

My Lord,—I have the honour to inform your Excellency, 
that Colonel Strachey’s letter of the 29th of November, 1869, 
| with “ Circular, No. 84, Public Works,” was laid before the 
Council of the Institution of Civil Engineers at a Meeting 
| held yesterday. 

I have been requested by the Council to acknowledge on 
their behalf the assurance conveyed in Colonel Strachey’s 
letter, “that nothing had been further from the intention of 
| the Governor-(ieneral in Council than to impute unworthy 
| practices to the profession,’ and that “ His Bxcellency in 
| Council most fally accepts the declaration made by the 


and the geometrical projection of | Couneil of the Institution of Civil Engineers of the principles 


stra: hrone} neo he s - > 2 r b - 
trains brought upon it, the author passes on to the| which are recognised by the profession in relation to the 


practical and main portion of his book; the descrip 
tion of the numerous designs, which are fully il- 
lustrated . 
Naturally, studies of construction present far less 
of interest than executed works; buat it must be 
borne in mind that the studies of a master in his call. 
ing are full of profit and advantage, @d@that as ali-of 
Mr. Roebling’s designs are worked oat #9 1 
and carefully as if the bridges had actually been 


constructed, the information recorded is exact and 


valuable. 


' o the wastes = ‘ 1 ome | “ 
Not only are the various portions of the stractures | ¢, be lighted with gas for the first time. 


payments they receive for their services.” 
I have the honour to be, my Lord, 
Your Excellency's most obedient Servant, 
Cuartes B. Viewoues, President. 
To His Excellency the Earl of Mayo, G.M.S.1., K.P., 
&e., &e., &c., Governor-General of India. 


mu was it GPewlated throughout India, 
on the 6th of October, 1869, alinost immediately after the 





; 


| 


publication of the obnoxious Simla Notification, and which 
will be found in vol. viii. of Exerneentye, p. 340.—Ep. E. 


Brarritz.—The streets of the town of Biarritz are about 
The first stone of 


described, the strains upon every part under varying | a gasometer was laid on the 10th inst. 


tion made by the Council of the Institution of Civil Engi- | 


This is in| 


(The. enclosure referred to in Colonel Strachey’s com- | 


= = Renna —— | 


| WVANDENVINNE’S STEAM EXCAVATOR. 


Uros a plot of ieged. + wer ret a north side of Vietoria- 
street, Westminster, and about half-way down, may be seen 
at work at the present moment a steam excavator of novel 
construction. ere it is, pegging into a mound of rubbish, 
composed of earth, brickbats, and fragments of slate and 
paving-stones, the whole well consolidated by time and 
—when we visted the spot—case hardened some 2 in. dee 
by the frost. The apparatus is the invention of M. Vanden- 
vinne, of Belgium, who has had a machine at work in that 
country with eatisfactory results. The present excavator is 
| to be eonsidered only as a model, although one which prac- 
tically illustrates the principle of the invention. It is self- 
contained, and consists of a boiler and steam engine, which 
gives motion to the excavatin ng erp | This consists of 
@ pair of vertical shafts, placed is rout of the machine, and 
around which ase keyed a series of horizontal picks, placed 
radially so as to command a circle. Both the shafts have an 
in motion, and the picks are so arranged as to pass be- 
tween each 4 spaces. As the picks bring the soil 
down, it is carri them into a set of buckets om an end- 
less band, set at an angle, and running over pulleys in the 
rear of the picks. These buckets deliver the soil on to an 
endless honzontal platform placed over the back of the 
machine, and this in ite turn conveys the soil down a shoot, 
| depositing it in the rear of the apparatus. The shoots, how- 
| ever, can be arranged so as to form a spoil bank on each side 
| of the machine, if necessary, instead of making one in its 
| wake 
| The forward motion is effected by means of another end- 
| less platform carried over a set of rol'ers in the lower part of 

the machine. When out of work this platform can be raised, 
and the machine is then carried on a set of wheels by which 
| its transit from one point to another is effected. The exca- 
{ 
| 
| 





vator can be set to work either at an upward ora down- 
ward angle of inclination, as well as at a dead level. Al- 
though this is only to be considered as a model machine, it is 
not so small as might be imagined: it measures 12 ft. in 
| length, excavates a width of Oft. to a depth of 3ft., and 
weighs about 4 tons. 
The Belgian machine to which we have referred was of 
larger dimensions, being 2 ft. long, cutting to a width of 
10 ft., and weighing about 15 tons. Upon our recent visit to 
| Victoria-street, we found the machine at work on the mound 
| of rubbish we have mentioned, regularly advancing at a rate 
‘travel of about 3in. per minute. There were occasional 
interruptions, owing to the presence of large blocks of paving 
stone, which naturally jammed the picks; but with these ex- 
| ceptions the machine worked steadily on, brickbats and slates 

being readily disposed of by the picks and buckets. This 
| steam excavator is being introduced into England by Mr. C. 
| F. T. Young, of the Adelphi, who is preparing working 
| drawings of the machine, which, with a detailed description, 
} we shall shortly place before our readers. 


io 


Tae Boarp or Worxs.—At the usual meeting of the 
Metropolitan Board of Works, held last Friday, the ad- 
journed debate on the question of Metropolitan Water 
| Supply was resumed, but without any definite re sult being 
| obtained, and the discussion was again adjourned until to-day 
| The debate resolved itself principally into a consideration of 
the advantages arising from a constant, instead of an inter- 
mittent, supply. These advantages, though generally ac- 
Myitted, were not, by the majority of the Board assembled, 
| codsidered advisable to support. 





| Tae Mraxtronomon.—The terrible force with which a 
| blow can be dealt by a double-turreted Monitor was shown 
| by the Miantonomoh in the sinking of the Maria on tho 
night of the 3rd inst., while en route to Boston. She was 
steaming at the rate of seven miles an hour when she ran 
into the steam tug Maria off Cape Cod. The Miantonomoh 
struck the Maria about midships, pressed her bow completely 
| through the side, smashing the engines, and lifting the 
wooden steamer up on her bow. The steamer remained a 
few minutes on the bow of the Miantonomoh, and was carried 
with the greatest ease. Soon it was shaken off, filled with 
water, and sank immediately. Four lives were lost. 





Tur Appey Mitts Pemerxe Station.—With reference 
to the recent failure of the air vessel at the pumping station 
of the Metropolitan main drainage works at Abbey Mills, 
—an occurence of whieh we gave particulars on page 441 of 
| our number for the 3lst ult.—the Architect says: “* Repairs 
| have now so far progressed, that one pair of engines can be 
| kept constantly at work, and the temporary engines and 
| ehain-pumps are therefore no longer required. It 1s not in- 
| tended again to replace the air chamber, but in its place the 

following measures are being adopted, by which all chance 
of any future break-down wiil be —— guarded against. 

Each pair of engines will be provided with a stand-pipe, of 

about 26 ft. bigh, which will give the ago head for 
| raising the sewage to the Outfall Level. Two fresh discharge 
| mains are also being put in, one communicating with a 
| single pair of engines and the High Level Conduit, and the 
second with another pair of engines and the Middle Level 
| Conduit, whilst the other two pairs of engines will continue 
to discharge, as previously, through the 10ft. 6in. outlet 
main. Thus, in the event of any accident stopping any pair 
of engines, or blocking up one of the outlet mains, there will 
remain at least two pairs of engines to continue the pumping, 
| and two outlets still to work upon. Asa portion of the Low 
| Level sewage will thus at times be thrown into the Conduits 
intended only for the discharge of the High Level or Middle 
Level sewage, it might be feared that in times of great rain- 
| fall, when this means of discharging the Low Level sewage 
| will be most necessary, one or other of the High or Middle 

Level Outfalls would become over-charged ; but this will not 
| be the case, for by means of overfalls at certain distances 

.part in the Outfall Conduits, any surplus of sewage beyond 
| « certain height in the one main falls over into the others, 





| and so a certain equilibrium is maintained in the three.” 
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FILTERING AIR 

with the sight of “ motes 
and there are probably few 
time or another, when 
s, reflected that the air 


Everysopy is familiar 
dancing in a sunbeam, 
ople who have not at some 


: ‘ , 
looking at these minute particle 





we breathe is apparently rather a dirty mixture after 
all And—to a certain extent—peo; le are perfectly 
right when they make this reflection. The air in all 
towis, to some smaller extent, In the open 
coul also, is impregnated with these minute 





atoms, invisible in ordinary diffused light, but revealed 
wien exposed toa powerful beam of solar or other 
light, by the dispersion of this light to which they 
cive rise. Until about eighteen months ago it was 
generally believed that these minute particles con- 
sisted of inorganic matter, and that they were inde- 
structible by the ordinary combustion. 
In October, 1868, however, Professor Tyndall, who 
was at that time experimenting on the decomposition 
of vapours by light, discovered that air when allowed 
to pass through the tip of the flame of a spirit lamp 
was deprived of these floating particles, the latter 
being in fact consumed, thus showing their organic 
character. Prior to this discovery Professor Tyndall 
had endeavoured to filter the air of these atoms 
hy passing it successively through two glass tubes, 
the one containing fragments of glass moistened with 
sulphuric acid, and the second fragments of marble 
moistened with caustic potash; while in other cases 
he had allowed it to bubble up through the liquid acid 
and thre ugh a caustic potash s lution. In both in- 
stances, however, the air passed through carried with 
it the minute particles, these being clearly revealed 
by the light of a condensed beam. Having discovered, 
however, that the atoms could be burnt up by being 
made to traverse the flame of a spirit lamp, Professor 
Tyndall substituted for the latter a roll of platinum 
gauze placed in a platinum tube and ignited to red- 
ness, when he found that equally good results were 
obtained, the air being cleared of its floating impurities 
But the air ean be filtered of its floating partic®s by 
other means than by combustion, fad Professor 
Tyndall has found that a thoroughly effective filter 


process of 


for this purpose is formed by a layer of cotton wool 
not téo Nightly packed, a form of filter we may add 
that was first used by Schroeder in his experiments 
on spontaneous generation. 

But, it may be said, this is all very interesting no 
doubt; bat what lias it to do with engineering? We 
answer,—a great deal. Of the waar temuihee of our 
profession there is none of greater importance than 
that dealing with sanitary questions—sach, for in- 
stance, as the disposal of sewage, ventilation, and 
subjects of a kindred nature. In a civilised com- 
munity life itself depends upon the satisfactory solution 
of the problems which these subjects involve, and there 
is certainly no necessity for us to enlarge upon their 
importance here. Now, Professor Tyndall has shown 
that the atoms floating in the air are of an organic 
nature, and he has, moreover, showa that when air is 
passed through the lungs, it is to s certaih extent de- 
prived of these atoms, a portion of the latter evidently 
having been retained within the lungs themselves. 
Moreover, in an admirable lecture on “ Dust and 
Disease,” delivered by him at the Royal Institution on 
Friday last, he has shown—reasoning from analogy— 
that there is a strong probability of what is known as 
the “germ theory of epidemic disease” being—at all 
events to a great extent—correct. According to this 
theory—which, proposed many years ago, was at one 
time treated with strong opposition and ridicule by the 
medical profession—epidemic diseases are propagated 


rise to parasitic life. 
correct—and as we have said there are strong reasons 
for supposing it to be correct to no small extent 

it evidently becomes one of the first duties 
when endeavouring to prevent the spread of disease, to 
deprive the air of these floating germs by some process 
of filtering. And here we may remark that this filter- 
ing process is almost instinctively resorted to by our 
medical men, it being a common thing for a physician, 
when visiting a patient suffering from a contagious 
disease, to place a handkerchief to his mouth, and 
breathe through it. To some extent this handkerchief 

as has been shown by Professor Tyndall 
the purpose of cotton wool filter, depriving the air of 
its dodting atoms, and allowing it to enter the lungs 
in a pure state, 

Sut even if an epidemic was raging amongst us the 
majority of people would object to go about with a hand- 
kerchief over their mouths, or wearing a cotton wool 
respirator, and indeed the ordinary demands of business 


resorted to. It is here, then, that the sanitary engi- 
his duty to do on a wholesale scale that which personal 
safety would require each individual to do for himself. 
In other words—supposing the germ theory to be true 
| —it is his duty to filter all air eseaping where disease 
is active, or where the germs exist, thus preventing 
the dissemination of the latter, and hence the propaga- 
tion of disease. Thus the ventilating flues of hospitals 
devoted to contagious diseases, the openings of sewers, 


of clrurches, schools, or large public buildings, also, 
the air admitted and discharged might be advan- 
tageously submitted to the filtering process. 

Of what the filters could be best composed, it is as 
yet impossible to say. 
to he so effective by Professor Tyndall, might be em- 
ployed in some cases; in a vast number of in- 
stances there would probably be practical objections 
to their use. The efficiency of the cotton wool filters 
is likely to be due to the enormous collecting surface 
which the filaments of cotton, contained within a mode- 
rate compass, expose, and it is not unlikely that 
i charcoal or other filters, such as are now used, would, 
lif made so as to expose an equal amount of surface, 
act equally well. So far as we are aware, however, no 
experiments have yet been made upon the power of 
charcoal to retain the atoms floating in the air, but 
the experiment is easily made, and should be carried 
out without delay. In some cases the passage of the 
escaping air through fire—already a well-known disin- 
fectant—or over highly heated surfaces, may prove the 
most convenient mode of treatment; but where the 
air has to be purified before admission to a building, 
this plan is manifestlyenot applicable. The action of 
vegetation on air charged with atoms is also highly 
deserving of investigation, and such an investigation 
might do much to dispose of the objections which 
have been urged against sewage irrigation. 4 

The test of “tlie efficiency of a filter, of course, is 
that the air issuing from it shall, when traversed by a 
| powerful ray of light, not render that ray visible to an 
j observer standing out of the line of it. In fact, air 


Dut 








| 
} 


| 


by floating germs which enter into the system and give | 
Supposing this theory to be| 


‘to be. 


which is i air od w 
atoms, sotocne't ‘eee te ontinti Pedy eae, 
the current, which is clear of ‘atoms, ‘on the 
beam like dark smoke. 


We have devoted considerable space to the matter 
of which we have been treating, because—notwith- 
standing that the “ "js not yeta firmly 
established fact, and hence the 8 derivable from 
filtering air not yet decisively proved—the subject is 
one of such vast importance that it eannot be too widely 
or too thoroughly discussed. That our sanitary en- 
gineers have already done very much to restrain the 
spread of disease we are quite ready to admit, but the 
terrible records published year after year by the 
Registrar-General prove that there is yet much to ‘be 
done, and everything that tends to the completion of 
this great work is worthy of the most sincere en- 
couragement. 








HIGH CLASS STEAM ENGINES. 

We were greatly amused a few days ago at seeing, 
in the columns of a contemporary, “the most eco- 
nominal engines, so called because they burn little 
coal,” defined as those with “a multiplication of 
moving parts, often accompanied by bad design, bear- 
ing surfaces deficient in area, and a general lack of 
strength in the parts, and of fitness to the intended 
purpose.” There was a freshness and originality 
about this definition which took our fancy mightily, 
and we have quoted it here because it serves to de- 
secribe—as clearly as words can describe—just what 
we consider a “ high class” steam engine ought not 
We should ourselves rate as of a high class 
an engine previded with all the appliances necessary 
to true economy, having all its details well. propor- 
tioned, and having no part which did not serve some 
useful purpose. it is as great a mistake to suppose 
that an economical engine must necessarily be compli- 


| cated as it would be to imagine that an engine which 


answers | 


is of complicated construction must therefore be eco- 
nomical. As we pointed out in a recent number, no 


| “improvement” should be applied to an engine unless 


} 


' 


| 


would prevent these precautions from being generally | 


neer steps in to the aid of his medical brethren, it being ! 


&ec., should be guarded by filters which will arrest | 
these germs, while it is probable that in the ventilation | 


|—~under the particular circumstances under which the 


engine is worked—its employment will effect a clear 


jannual saving more than sufficient to pay a proper 


interest on the extra capital sunk in its first cost; and 
the true economical value of any “ improvement” will 
be represented by the excess of the annual saving it 
effects above this interest—any extra cost of main- 
tenance being, of course, duly allowed for, ‘The 
higher the price of fuel at the place where the engine is 
worked, and the greater the number of hours per annum 
during which the engine is kept running, the greater, 
also, will be the expenditure which it will be justifi- 
able to make on “refinements,” as they are called by 
some engineers; and those who have gone into the 
question carefully well know that the occasions are 
very rare where these “ refinements” can be neglected 
without wasteful results ensuing. 

Notwithstanding these facts—~well known as they 


|are to competent men—there is a certain class of in- 


Tite cotton wool filters, shown | 


dividuals to whom most “refinements” are abomina- 
tions. ‘They will permit the use of a steam. jacket, 
perhaps—probably because when once the engme is 
erected this jacket is out of sight, and consequently, 


| according to the old proverb, out of mind——but any 


| 





refinement that necessitates a moving part is a terror 
to them. A bar of iron or steel—no, we beg pardon, 
not steel; steel to these people is as yet a new and 
untried material — may, according to these “ engi- 
neers,” be employed as an ordinary slide-valve spindle, 
and may move backwards and forwards for years 
without risk of failure; but attach it to an expansion 
valve, and—woe to the unhappy millowner!—it may 
break any mivate, and great and disastrous will be 
the loss incurred by the consequent delay. Really, 
when we think of all this, we are almost lost in ad- 
miration at the unrecorded heroism of the handreds of 
factory proprietors and steamship owners who have 
for many years past actually used engines with expan- 
sion valves, notwithstanding the awful consequences 
the latter imvolve. Our admiration, however, is 
diminished when we remember that these people are 
infatuated, and that they actually believe that by 
using engines of a high class, and thereby effecting 
a considerable annual monetary saving, they are 
doing rather a good thing for themselves than other- 
wise. The “anti-refinement” engineers, whose 
opinions we have expressed, however, know better 
than this. They feel assured that the crash wilt come 
sometime, and that then they will be glorified, 

It is melancholy to cotisider how few of these “ anti- 
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refinement” gentlemen have a chance of being thus 
glorified during their lifetime. Hundreds of engines, 
sach as they condemn, go on working day alter day, 
and year after year, with most ey regularity ; 
and although failures do take place, yet they are but 
few and far between, and certainly t pac nary of 
such break-downs is not greater than—if indeed it is 
as great as—it is with engines of the very plainest 
construction. Judging from these facts, we are led to 

lieve that the “ anti-refinement” class of engineers 
most he blessed with Zadkiellike powers, and that 


their utterances refer not to things of the present, | 


but to things to come. If this supposition be correct, 
and if their prophetic powers are also of a reliable 
character, then their sons, or grandsons, or great- 
grandsous, or great-great-graudsons, may be gratified 
by beholding the disasters that their forefathers had 
foretold —always supposing that the said forefathers 
and their predictions had not been totally forgotten 
in the meantime. This is a serious matter, but as 
men don’t believe much in prophetic powers nowadays, 
we fear that the present generation will go on using 
economical engines, and that the certainty of present 
profit will have more influence with them than the 
doubtful possibility of fature calamities. Inasmuch, 
however, as there may be some users of steam power 
who, having a strong affection for posterity, may wish 
to benefit (7) future generations by following the 
preeepts of the “anti refinement ”’ 
compiled to the best of our ability a few axioms 
which embody those precepts, and which may be of 
use to those wishing to adopt them. These axioms 


cl que, we have 


are as follows 

izviom 1. It is very wrong—we had almost written 
wicked—to use any moving parts in a steam engine. 
But inasmuch as you must use some, use as few as you 


can, and never mind if you could get more economical | 


results by using a greater number. 

Aviom 2. It is very wrong to build double-cylinder 
engmes. Such engines have “ two or three sets* of 
slide and expansion valves ;” and although in so many 
instances they have apparently given such good re- 
sults, this is merely a deception, and is more than 
counterbalanced by their great internal friction 


Axiom 3. Cornish engines are “ excessively simple.” 


[In order that the reader may appreciate this axiom 
thoroughly, he is recommended to study working 
drawings of a set of “ Cornish” valve gear. including 
the cataract, aud he will thus learn how an “ exces 
sively simple” engine may be made.] 

Aziom +. Engiuves using 22lb. of steam per indi 
cated horse power per hour are “huge scientific 
toys,” the size of the engine not affecting this state- 
ment. It is wrong for grown-up people to play with 
toys; therefore such engines ould not be built. 
The fact that they do their work well and economically 
is of no consequence. 

Axiom 5. The fact of economical engines requiring 


less boiler power is not to be taken into consideration | 


in estimating the relative first cost, or cost of main- 
tenance, of “ high class” and ordinary engines. 

Axiom 6. “ When an engine has but ten or twelve 
hours to work out of the twenty-four, when it is 
lightly loaded, when it is placed in the hands of first- 
rate attendants, and when coal is very dear, the intro- 
duction of a great deal of complication may be per- 
missible.” Taking the “ excessively simple” Cornish 
engine as a groundwork, a complicated engine may be 
easily designe d to suit the above circumstances. 


We could, if our space permitted, give many more 
such axioms, but we must refrain, as, before concluding 
this notice, there are two matters—both relating to 
the double cylinder engine—of which we desire to say 
afew words. These mattersare: first, the idea which 
exists, even in the minds of many engineers who 
ought to know better, that the internal friction of a 
double cylinder engine is greatly in excess of a single- 
cylinder engine of equal power, and equally good con 
struction ; and, secondly, the idea which is also pre- 
valent with some people, that the “duty” of a double- 
eylinder engine is more likely to fal) off as wear of the 
parts takes place, than is the case with a single-cylin- 
der engine 
that in the double-cylinder engine a certain amount of 
extra friction is caused by the use of an additional 
piston, and of two or perhaps three additional stuffing 
boxes; but in reality this extra friction forms an in- 
‘ignifieant portion of the whole internal friction of the 
engine, even when the latter is running light. When 
the engine is working with a load the percentage of ex 
tra friction due tp the extra piston and stuffing boxes 


* We do not know where these “two or three sets” are 
placed, but that is owing to our ignorance. 


Now we are of course perfectly aware | 


is still further diminished, for of course the friction of 
these parts is not increased by the load itself as is that 
of the crosshead guides, crank shaft bearings, &c. 
Against the extra friction just mentioned must be 
set — supposing balanced valves not to be used 
—the diminisbec friction of the slide valves in the 





compound engine. The frietion of a slide valve is due, 
first, to the difference between the pressure in the | 
valve chest, and that in the exhaust cavity; and, | 
second—during a portion of the stroke—to the diffe- 
| rence between the pressure in the valve chest, and that 
| in that end of the cylinder in which the steam is ex- 








| panding, this difference of course acting on the area of 

he port covered by the valve. If now the two slide | 
valves of a double-cylinder engine were each of the | 
same size as that of a single-cylinder engine, the total 

friction due to the first of the above-mentioned causes 

would be the same in both cases, the only difference | 
being that in the double-cylinder engine the total 

difference of pressure would be divided between two 

valves instead of acting on one alone. In reality, 

however, the two valves ofa compound engive are not 
leach of the same size as that of a single engine of equal 

power, one being smaller, and hence there is a saving 

of friction. Again in the compound engine the cut-off | 
of the steam of course takes place much later than 

in a single-cylinder engine working with the same de- | 
gree of expansion, and hence the unbalanced pressure 

on the valves due to the second of the above-meutioued 

causes is less and the friction consequently less also. 

Next as to the deterioration of “ duty” caused by 

wear and tear. And here we may state that there is 

no excuse for leaky joints in either single-cylinder or 

compound engines. Pistons and valves, however, will 

leak sometimes ; but in these cases compound engines 

have a decided advantage on account of the less effec- 

tive pressure to which their parts are subjected. Thus } 
in the case of the valve and piston of the high pressure 
cylinder, the pressure causing leakage is only equal to | 
the difference between the boiler pressure and that at 
which the steam is discharged into the low pressure | 
| cylinder, while in the case of the valve and piston of | 
| the latter the maximum “leakage pressure,” as we may 
call it, is equal to the difference between that at which | 
| the steam is received from the high pressure cylinder | 
and that existing in the condenser. The weight of! 
steam that would be allowed to pass to waste into the | 
condenser by a given amount of wear in the pistons or | 
valves, is therefore much Jess in the case of a com-| 
|} pound than in that of a single cylinder engine, and this 
|fact goes far to explain the excellent duty which the 
former engines undoubtedly do give even when con- 
siderably out of order. 


INDIAN FIELD ARTILLERY. 

Tue special committee appointed to investigate the 
question of field artillery has recently issued its re- 
port, which recommends material alteration in the 
equipment of that branch of the Indian service. The 
| first great change recommended is the substitution of 
muzzle-loading rifle guns for the Armstrong breech- 
loaders. These latter, efficient and reliable, as a long 
experience has proved them to be, have also been 
proved by the same experience to be too compil- 
cated in their arrangement for easy manipulation in 
practice, and the resolution of the committee recom- 
mending the return to muzzle loaders will meet with 
general favour throughout the artillery service, which 
was largely represented by witnesses examined by the 
commitiee, and who were unanimous in giving their 
opinion that, under all cireumstances, it was desirable 
to introduce mnzzle-loading field guns into the Indian 
Service. 

In material, also, an important alteration has been 
suggested for adoption, and, despite the well-known 
reliability of iron, and the numerous objections raised 
against the use of bronze, such as its deficiency in 
durability, its softness, and its liability to rapid 
scoring, deterioration, and even melting under a rapid 
and sustained fire, bronze has been recommended by 
the committee as the material to be adopted in the 
future construction of light artillery. 

| This conclusion was not arrived at without a due 
| consideration of the objections urged against the advo- 
}eates of iron and steel, and an exhaustive series of 
| trials were carried out to prove how far bronze could 
| be relied upon, and the result of these experiments 
' has fully justified the committee in their resolution. 

| ‘The question of durability was decided by firing 
from two experimental guns, in one case 2673 and in 
another 1362 rounds without failure, a test “ equiva- 
|lent to a duration of about fifty-three and twenty- 
seven years of ordinary service” respectively. The 
capability of the metal to resist the effect of rapid 








firing was then proved by a rapid succession of fift 

pene ye hundred and By ons at the rate of 
some three rounds per minute, and the other ob- 
jections urged, such as rapid scoring, wearing away of 
the grooves, and honeyeombing- of the metal, were 
likewise answered by these om other tests, and it 
was shown with tolerable certainty that although un- 
doubtedly there was a considerable wear of the 
grooves it was confined to the loading sides, and not 
to the bearing sides of the grooves. 

Altogether four classes of bronze guus were experi- 
mented upon by the committee, each of them nine- 
pounders, with three grooves the twist of which was 
1 in 30 diameters, the depth .11 in. and the width .8 in. 
Two weights, 6 ewt. and 8 ewt., were employed, and 
two classes of rifling, the Woolwich system, and an 
adaptation of the French plan, which last was ulti- 
mately recommended in conjunction with the heavier 
piece, which gave better results, iv accuracy, extent of 
range, and could also if necessity demanded, be em- 
ploved as a 12-pounder. 

The ammunition recommended for this new weapon 
consists of common shell, case shot, and shrapnel 
provided with Boxer’s wood time fuses, set to nine 
and five seconds. An efficient percussion fuse is also 
recommended, if such can be designed, in which case 
the proportion of different projectiles would be con- 
siderably altered. At present segment shell, it is sug- 
gested, should form no part of the equipment, which 
should consist of more than one-half shrapnel. A 
charge of 1 lb. 12 oz. is recommended, and a bursting 
charge of 74 oz. for the common shell. 

Wrought-iron carriages have been recommended for 
every reason, in preference to steel or wooden ones, 
and the experimental carriages employed by the com- 


| mittee have withstood a test of 3746 rounds in one 


case, and 3360 rounds in the other, with but small in- 


| juries. Important modifications have been introduced 
jinto the pattern of carriage suggested, by which the 


gunners, working the battery, cau be brought up with 
their guns; the ammunition boxes have been re-ar- 
ranged, and the elevating screw has been designed in 
the simplest possible manner, and consists of a screw 
passing through a nut upon brackets on the carriage, 
and driven by gearing and a handle outside the 
bracket. 

Important improvements have also been made in 
the design of the wagons attached to the battery. 

The following are tue particulars of dimensions and 


| weight of the new guns and wagons : 


Niyge-pouspser Guy, 31s. Bors, Frescu Ririiye. 


| ewt. qrs. Ib. 
Actual weight coe oe cot O 0 12 








Breach preponderance... ... 7 Ib. 

Diameter , Sin 

a ae 
a eee 63.5 in. 








Number ... .«.. 3 
Grooves } w § .llin. at to 

Widt P» 
t idth ( |.8in.at bottom 











Twist uniform, | one turn in | 90 in. 








Length of rifling ... .. .. 59.8 in. 
Length of gun over all ose | 72.0 in. 
Weight of gun carriage... 10 2 0 
- Mimber ... .« ...| 10 0 Oo 
os ammunition and 
BLOTOS ose cee eee 0 0 
Total weight ... 2c soo oe! 3B 2 13 


The total weight of wagon will be 323 ewt., includ- 
ing 90 rounds of ammunition. This number, together 
with that carried on the gun itself, increases the total 
number of rounds per battery to one hundred and 
twenty-four. 


THE CLIFTON BRIDGE, NIAGARA. 
By Samvet Kerrer, ENGINEER, 

Tuts bridge has been open to the public just one 
year, and the result has been most satisfactory. It 
has economised the time of transient visitors, and has 
been a great convenience to those who remain for any 
length of time; while to the stockholders it has 
yielded a large percentage on their outlay. 

A fearful storm visited this part of the country in 
the latter part of November last, which extended, also, 
with more or less severity, over a great portion of 
this Northern Continent, making its power felt by up- 
setting an iron bridge lately erected in Ohio, and 
blowing a whole train off the track on the New York 
and Harlem Railway, leaving nothing but the engine 
standing on the rails. Judging from its effects, it ap- 
pears to have been quite as strong as the imaginary 
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tempest referred to at e 301, vol. vii, of your 
journal, against which provision was made in the con- 
struction of the bridge. 

My attention was first called to its effect on this 
bridge by a short paragraph in a Buffalo paper; and 
as soon as my time permitted I paid a visit to it to 
learn from the parties in charge the true nature and 
extent of the disturbance caused by the storm ; 
trust that the following facts, gathered from their 
statements, may be considered of sufficient interest to 
find a place in your valuable journal.* Your readers, 
who have seen the account and illustrations of this 
work, which appeared in vol. vii. of Exerventne, 
pages 287, 290, 300, and 301, will understand from 
these, and will fully appreciate the endurance of so 
light a structure under such a very severe test. 

The storm occurred on the 17th November, and 
raged 12 hours, from nine o’elock in the morning to 
nine o’clock in the evening. It gathered up its forces 
in the long sweep of Lake Erie, and struck the bridge 
nearly square upon its beam—the course being 8.8. W., 
bearing hardest on the Canadian shore. It gradually 
increased in intensity until one o’clock, when there 
came a shock which, it is supposed, moved the two 
anchor stones on the S.W. quarter to which the 
longest guys in that direction were attached, one 
weighing 9 tons, and the other 32 tons, pulling them 
from their beds, and rolling them over 10 ft. nearer to 
the bridge. This power, be it remembered, was ex- 
erted by a small wire rope only gin. in diameter, and of 
an ultimate theoretical strength of only 10tons. By 
the loosening of these two ropes, and of another on 
the S.E. quarter, in a similar manner, more play was 
given, and the wind had more eflect upon the plat- 
form; but from one o’clock until four, the dis- 
turbance was not so great but that foot passengers 
and carriages continued to eross, although with much 
difficulty in making head against the wind. During 
this time the wind acted by impulses. It would luli 
for a time, and then return with greater fury than 
ever. 
strength, when the longest guy on the S.E. quarter 
gave way at the fastening, and then followed, in quick 
succession, first, all the guys on the S.E., and then all 


the guys on the S.W. quarter, up to within 200 ft. of | 


the land. 

Altogether, the platform was held in place by 58 
39 on the upper or windward side, and 28 on 
Twenty-one of those on the wind- 
e the three before men- 


guys 
the lower side. 
ward side gave way, inciud 
tioned as having dragged their anchors, leaving only 
nine still holding on that side, and extending out, as 
before stated, 200 ft. therend. As the guys 
on the leeward were slackened by the yielding of those 
on the windwardside, none of them were broken. The 
middle of the bridge immediately canted over about 
3ft. to leeward, whide the platform, being fixed at 
both ends, there was accordingly that much twist in 
he framework. The canting of the bridge exposed it 
more directly to the action of the wind, and thereby 
caused the cables to swerve so much more from their 
true positions. The cradle form of the system ac- 
counts for this disturbance of the level, for as the one 
to windward rises, the other, being linked to it 
through the platform, must necessarily fall, and thus 
throw the bridge so much out of level. 

So it will be seen that, after the partial yielding of 
the guys, the platform was exposed directly to the 
action of two disturbing forces, first, the weight of 
the guys on the leeward side, and, second, the hori- 
zontal pressure of the wind. These forces were met 
by two others that belong to the bridge, first, the in- 
herent strength and stiffness—the whalebone tough- 
ness of the framed roadway—and, second, the weight 
and strength of the cables, their weight coming in play 
the moment they were swayed from their normal po- 
The weight of the leeward guys alone was 
sufficient to depress the lower side 10 in., and the guys 
and the power of the wind together canted it about 
3 ft., as before stated. 

The vertical undulations of the roadway, after it 
had been exposed in this manner to the full fury of the 
wind, did not at any time exceed 18in. This, for so 
long a span, and so light a structure, must be con- 
sidered a very moderate departure from the true 
curve. It must be directly attributed to the beneficial 
effect of the small hollow studs introduced between 
the cables and the roadway at intervals of every 50 ft. 
from the centre, while at the centre the cables them- 
selves bear directly upon the platform. By this ar- 
rangement the weight of the central portion of the 
cables for 400 ft. becomes an insistent weight to keep 


irom ¢1 


sitions. 


* It is from an intelligent consideration of such facts as 
these that an engineer learns how to build. 


the bridge from moving; and the cables themselves, 
veins Of bets, eapnet cost be thrown into an un- 
each of them, by four bridle wre 

_ At four o’clock the gates were closed against car- 
riages, and were not opened again until nine, when the 
storm had completely abetted. As soon as it was 
over, the platform returned at once to within 10 in. of 
its horizontal position at the centre, and although the 
bridge was out of line, carriages could cross it again 
as usual. 

The framework of the roadway did not suffer the 
slightest injury during the storm, and not a single 
timber, plank, or bolt was broken or displaced. More- 
over, pe as it may seem, not a single wire rope of 
any kind about the bridge was broken (a fact much to 
the credit of the makers); it was only thin fastenings 
that failed. Owing to the bad quality of the iron, 
some of the ring bolts in the chord above, and some 
in the rocks below, were broken, while in other cases 
the rocks moved, or being loosely stratified, treacher- 
ously yielded to the strain, Nor did any socket fail. 
The only instance of a rope giving way in a socket, 
was in one of the bridle stays, and this, upon examina- 
tion, proved to be unskilfully made. All repairs were 
promptly made, with stronger fastenings to the guys, 
and L found the bridge in perfect line, in good condition, 
and, if anything, more secure than ever against acci- 
dent. During the worst of the storm the towers stood 
as firm as a rock. The foreman in charge ascended to 
the top in the afternoon, and could not perceive the 
slightest vibration. 

Altogether, I have reason to be proud of the 
manner in which this bridge withstood the trial, and 
I may remark that the fact of its having escaped with 
so little injury has inspired more confidence in those 
who are in tle daily babit of using it. It suffered 
much less than Telford’s Menai bridge during a 
similar storm some years since. On that occasion it 





At four o’clock it had reached its greatest | 


will be remembered that the platform was broken up, 
| and part of it carried away. 

| I may now point out three features in this bridge, 
| which, in conjunction with the guys, materially con- 
| tributed to its safety. First, the hollow iron studs 
(gaspipe) between the cables and roadway at the 
centre of the bridge, causing them to move togetlier as 
one. Secondly, the bridle stays serving to check the 
vertical vibrations in the cables, and, thirdly, the 
rolled iron bars fi-h-plated together under the lowe: 
chord of the side truss, forming, as it were, a con- 
tinuous chain from evd to end of the platform. With- 
out this iron chain the wooden chord would have 
been pulled to pieces. In order to check the action 
of the wind on the centre of the bridge where 
the guys cannot reach it, | have submitted to 
the directors a plan of a system of horizontal 
braces, which I am sure will be effectual. ‘Two 
small steel wire ropes are to be tightly strained 
from cliff to cliff, crossing each other at nearly right 
angles under the centre of the bridge. When under 
strain the bridge is to be attached to them in such a 
manner as to give it an initial power of 10 tons to 
meet the force of the wind, the moment it begins to 
disturb the condition of repose. Up to that moment 
the strain is on the rope, not on the bridge, and after 
that there is a power of 50 tons to keep the bridge 
from vibrating more than 10in., while the vertical 
play of 3 ft. due to changes of temperature, produces 
no sensible effect upon the braces. 


BERTRAM’S WELDING PROCESS. 

We are glad to hear that the boiler with welded joints, 
made by Mr. William Bertram, by his patent process, as 
long ago as 1857, has at last been placed in the Patent Office 
Museum, at South Kensington, where we recommend all in- 
terested in such matters to inspect it. This boiler, of which 
we published a sketch on page 31 of our seventh volume, is 
8ft. long by 4 ft. in diameter, and contains a firebox and 
combustion chamber of peculiar form. The whole of the 
joints of both the external shell and the firebox are welded, 
and the boiler is, in fact, one solid piece. At the time the 
boiler was constructed it was tested up to 160 |b. per square 
inch, at which pressure the shell began to tear at the man 
hole; subsequently, however, the manhole was strengthened 
by weldipg a ring around it, and the boiler was then tested 
as before without showing any signs of leakage. At the 

resent time the construction of such a boiler as this, — 

y no means an easy task, could no doubt be accomplished by 
several of our leading firms of boiler makers; but in 1867 
the case was very different, and we do not hesitate to say 
that Mr. Bertram, in introducing his system of flame weld- 
ing, laid the foundation of much that has been since done in 
this class of work. adeperonmr es however, Mr. Bertram’s 
claims have never been acknowledged as they deserved ; but, 
on the contrary, they have been evaded in many ways, and 
that to by firms who ought to have known better; and asa 
result of this, Mr. Bertram, instead of having realised a com- 
petency by his invention, which is undoubtedly one of 





value, has, for many years past, had to carry on a 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Address of Cuartes Bracken Viewouns, » F.RS., 
President, on taking the Chair, for the First Time, after 
his Election. 

January 11, 1870, 
( Continued from page 35.) 
BuackFeiars Baiper asp Honors Viapver. 

Tue new Blackfriars Bridge and the Holborn Viaduct 
were, two months age opened for public traflic by Her Most 
Gracious Majesty the Queen, with great state and formality. 
As you are all aware, our vice-president, Mr. Cubitt, de- 
signed and constructed the bridge; and our honourable 
member, Mr. Haywood, as engineer of the City of London, 
the viaduct. I mention these two great works to record the 
date of their simult pletion; at the same time I 
shall place a mark against the name of esch engineer, as a 
reminder of what they owe and are bound to pay us—de- 
scriptive accounts of their respective operations—which are 
monuments of grace and utility, admitted by all, and need- 
ing no eulogium from me. 

Mapaip Warreworgs. 

Although that fine country, Spain, has long been in a 
state of chronic disorder, and for the last sixteen months in 
the agonies of an interregnum, more than one great work, 
besides the railways, has been accomplished within the last 
few years, the principal one being the grand reservoir and 
aqueduct for the supply of Madrid with good water. The 
total cost was 2,300,000/, sterling, including additional work 
on the principal weir, founded on limestone rock, through 
which great leakage took place. 

Atiastic Rarbway. 

In the course of last summer our Transatlantic brethren 
completed the extension of their —_— between the 
Atlantic and Pacifie Oceans, across the ky Mountains. 
The accounts hitherto received have been perhaps too highly 
coloured by local enthusiasm: but I have been supplied 
with statements sufliciently authentic to prove that on the 
day previous to the formal opening, ten miles of permanent 
way were actually laid by one working purty, and about 
eight miles by another and rival rty, each striving to 
attain the given point of junction. However, since these 
and similar exertions at other parts, to drive the locomotive 
engines in some way or other over the lines, an official in- 
spection has ascertained, that over the whole length of the 
newly opened railway, it will require a further expenditure 
of some two millions sterling. to perfect the way, and to 
comply with the conditions of the eontract:—the require- 
ments have not been thought unreasonable, and the money 
is forthcoming; meanwhile the traflic throughout is con- 
tinued without interruption. 

Wine Tramwars. 

A few words only on a cheap and novel method of trans- 
port, useful for short distances in mineral and rough districts 
where railways cannot be made economically. The system 
is by Mr. Charles Hodgson, and may be briefly described as 
a continuous development of the plan otten adopted in India, 
Australia, and America, of bridging over rivers by means of 
a single wire rope on which loads are transmitted in a bucket 
suspended by a pulley. ¢ 

The endless wire rope, now adopted, is yr er on a 
series of pulleys, carried by substantial poste, ebout 79 yards 
apart, on the average, passing round a clip-drum at the end, 
and worked by an ordinary movable steam engine. Boxes, 
carrying from one to five ewt., are hung on the rope, in such 
a manner as to maintain the load in equilibrium and ox over 
the supporting pulleys with ease. The line is worked at a 
speed ot about 6 or 6 miles an hour, and, the rope Seing end- 
less, the full boxes travel on one side of the supports, the 
empties repurn on the other. 

However rugged the country, the lige can be constructed 
quickly, and without necessitating much more engineering 
work than an ordinary line of telegraph. The cost of a line 
calculated to transport 100 tons a-day appears to be about 
4007. per mile, complete for working, and the average cost 
of transport is about twopence per ton per mile, including 
maintenance. The plan has been in operation. about ten 
months. About 35 miles of line have been made, and up- 
wards of 100 miles are in construction. 

Mowr Cesis TUNNEL. 

The long tunnel popularly known as that of Mont Cenis, 
really passes below a different mountain. It connects the 
railways of Italy, converging at the town of Susa at the foot 
of the eastern slope of the Alps with the railways of France, at 
present terminating at the village of St. Maurice, in Savoy, 
west of the range. The mode of driving this tannel has been 
before deomibed at present, I have 7 to note its pro- 
gress. The total length of actual tunnel is 12,220 metres, say 
7} English miles; the aggregate length of the driftways, 
completed from each end, is 10,598 metres, or 62 miles; so 
that there is only one mile of driftway to finish; the rate of 
progress being from 34 to 4 yards a day, the piercings from 
end to end may be expected early in the spring of 1871. 
The enlargement to fall size and the lining of the tunnel, is 
always kept up to about 300 yards behind the ep in 
each direction. Assuming that the tunnel, with the deep- 
eutting approaches at each end, will be finished in the course 
of the year 1871, it will have occupied thirteen years in con- 
struction, at a cost not less than four millions sterling. 
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Mont Cusm Rawwar. 

The Mont Cenis Railway is a work quite independent of 
the lines which the tunnel is intended to connect. It cannot 
possibly be called a rival scheme, but this railway contrasts 
most remarkably with the tunnel, and affords a complete 
solution of the difficulty of surmounting mountain ranges at 
a moderate cost; the practical results of the working of this 
line, which after all « merely an experimental and 
visional one, rust be considered by all he view it witons 
prejudice, highly satisfactory. 

Only three iuterruptions have oceurred since it was opened, 
and none of them were from any cause arising from the 
system itself. The first in August, 1564, was caused by tre 
mendous floods, whieh ravaged the whole face of the eountry 
and greatly damaged the chausede, on which the railway us 
laid. On this oeegsion the 2 across the Meuntain was 
stopped for three days only, but was equally blocked for 
diligences and road wagons; and there was a turther partial 
stoppage during ten days subsequently, when passengers and 
Kouls were trausported in sledges for distances varying from 
two to ten milea. The second was in 1460, arising from 
snow storms and hurricane drifts. The third in Devember 
last was from similar causes, when the transit over Mont 
Cenis was never totally closed, but had for some days to be 
made partially by sledges.and, of course, considerable irregu- 
larity unavoidably resulted 

The concession for the Mont Cenis Railway limited the 
time of ite duration to the period of the vpening of the Mont 
Cenis Tunnel and approaches, previously deseribed. I pre- 
sume most of my audience are aware that the rails are laid 
on the outer edge of the highway across that part the 
Alps, om narrow gaage, having extremely sharp curves, 
and excessively steep gradients—-the curves and gradients in 
fact of a mountain road—inasmuch as the rails follow its 
surface. The locomotive engines obtain the necessary ad 
hesion, end at the same time ensure perfect safety to the 
train, by the lateral pressure of horizontal wheels upon a 
central rail 

Owing to the limited date for its existenee, which wil! pro 
bably be only two years longer from thus time, it has been 
quite out of the question to construct all the necessary pro 
teective works, which would have been executed for a more 
permanent line: then it passes over one of the Alpine sum- 
iolent winds (Tor 
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mentos) and drifting snow From peculiar causes, at first 
perhaps unavoidable, the mechanism of the moving power 
was, unti) very lately, imperfect in design and infenor iu 








workmanship, the result being continual repairs, with scant 
misery Us ntly only half load the being 
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whereas the new engines will take up 50 tons, exclusive of | 


their own weight. 








The Mont Cenis Railway between S. Michel and Susa, is 
50 miles in length, and has cost exclusive of reyalty and 
interest during construction, about 70701. per milk rines 
and rolling stock #921. per mile Total. 7932/.. say S000/ 
per mile Had the line been constructed on the usual gauge 
and with a more solid periusane nt way. the cost would have 
beon 30001, additional, altogether 11,0007. per mile As a 
maximum expense obtaining all the unfettered advantages 
of the system, 12,000/. including stations, may be salely 
reckoned upon as the cost per mile of similar lines in future 
through a mountainous country. With gradients and curves 
such ae woul l be warranted and adopted by lines herea r 
laid down on this central rail system, a comparison of dis 
tances over such a country along lines prepared for ordinary 
locomotive engines, to travel over gradients of 1 in 30, the | 
steepest allowable without lateral adhesion, the time of 1 
ing, and first cost would probably be as 1 to 3: this dif 
ference of distance must also be taken into account when 
calculating and comparing the cost per mile of working over 
each system. 

As regards the expens of working, the present actual cost 
on the Mont Cenis Railway can hardly _ taken as a fair 
ériterion. Owing to the exceptional circumstances of its con 
struction, the narrowness of gauge and inferiority of the first 
engines, the working expenses have been peculiarly heavy 
namely, about 5s. per train mile, viz., fuel Is. 6d., engine 
repairs Is. &d., wages 6d. — Locomotive power 3s. Sd., genera 
charges 4d.. maintenance of permanent way ls Total 5s 


The general charges, repairs and mainte- 


per train tai 
er train mile would of be 


re 


thus calculated 


nance f or course 
duced by a higher mileage, aa the engine repairs are very 
onerous, but the new locomotives will reduce the expense of 


moving power fally ene-third. The yearly train mileage is 
about 119,000 or 310 miles daily. Oo the ascent, the engines 
are perfectly steady 1 equally so on the descent ; in either 
direction, it seems next to unpossible for engines or trains to 


an 


get off the rails; and, in conclusion, it may be stated, that 
up to the end of 1869 about 68,000 passengers have travelled 
over this line without loss of hfe or limb 
Suez Canal 

This renowned work is about 160 kilometres, nearly 100 
English miles, in length, from Port Said on the Mediter- 
ranean to Suez at the head of the Red Sea. About 63 miles 
are along ground which is at, or nearly at the ordinary water 
level of the canal; 57 miles are over ground above that lings 
The mean level of the Ked Sea is only 6in. higher than that 











of the Mediterranean ; the tides of the Red Sea are emall 
those of the Mediterranean very feeble. Consequently ther 
are no locks. Oar worthy member, Mr. J. Batemar 
F.B.S., who, as a representative of the Royal Society of 
London was present at the opening, tn his letter to the Presi- | 
lent of that learned body, has gives its history and has | 
anticipated most of what I might have said about the Suez 
Cana by I have received, though too late to introdace 
here, some new and interesting particulars, which I will 
endeavour to put before the members in some accessibk 
shape at the earlest opportunity. 

Meanti I will mention one special fact. Between the 





Lith May and 15th June of last year, when the works wer 
in fall swing, 5% immense steam dredgers and 11,000 labourers 


were at work, and upwards of 24 mullions cubie yards of ma- 
terials were re ny being at the rate of more than 80,000 
cubic yards On the question of maintaining the slopes 
and Pa whee A in the canal and in the two harbours, 
there seems no doubt, though at a certain heavy but probably 
yearly decreasing expense. Additions, improvements, and 
precautions have still to be taken, but in the course of the 
coming spring I believe a are of 26 ft. of water throughoat | 4 
will have been attained. The expense up to the last accounts 
appears to have been about sixteen millions sterling, and 
when properly finished, the total outlay of every kind, in- 
cluding a vast pereentage for imterests and discounts, may, 
by possibility, be swelled to twenty millions. Many good 
judges affirm that it will be a very excellent financial — 
it wu 





ation at this, or a larger cost. I, myself, believe 
although Som bound to confess that at one time I thought 
other 





But my y pro per business is to consider it as a work of engi- 
neering, and as such it isa great, important, and sucerssiul 
undertaking, and to echo my friend Bateman’s words, “ great 
as respects its magnitade and the country in which it has 





been execute A great work more from its relation, 
however, to the national and commercial interests of the 
world than from its engineering features. In this light it is 


impossible to over-estimate its importance. It will effect a 
total rev mode of conducting the great traffic 
between the Kast West, the beneficial effects of which 
it ie difficult to re It is in this sense that the under- 
taking must be regarded as a great one, and its accomplish- 
ment is due mainly to the rare courage and indomitable per- 
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severance of M. Ferdinand de Lesseps, who well deserves the 
| respect he has compelled, and the praises which have been 
bestowed By cutting across the sandy ligament 
which has hitherto united Asia and Africa, a water commu- 


nication has been opened, which will never again be elosed, | 























so long as mercantile prosperity Jasts, or civilisation exists.” 
( To be continued.) 
THE LONDON WATER SUPPLY. 
Tue following extract from the last monthly report of Pro- 
fessor Frankland, on the water supply of the wetre polis 
ates a state of affairs which is very far from being satis- 
actory Professor Frankland says *The floods in the 
Thames and Lea have brought thes: rivers to their macimum 
degree of winter pollution, and the resources of the water 
companies are straimed to the utmost to deliver to their | 
customers a supply which shal! not be obviously repulsi 
In these efforta the West Middlesex and New River Com 
panies aione have been completely success! ul, The Ke nt 
Company, which derives its supply from deep wells in the 
chalk, has not to contend with these annually reeurring 
difficulties caused by winter floods. With but very rare ex- 
ceptions the water clelivered by this company is, at all seasons 
periectiy ciear and transparent. Of the con npanies < syre g 
from the Thames the West Middlesex alone delivered clear 
that is, efficiently filtered water. The Chelsea and Lambeth 
Companies, who take their supply at a px elow the junc- 
tion of the muddy Mole with the Thames, supplied water of 
such a degree of turbidity as to render it entirely unfit for 
domestic use without previous filtration. The water delivered 
by the Southwark and Grand Junction Companies was 
slightly turbid Living organisms were found im the sus 
pended matter of the Chelsea, Southwark, and Grand June- 
tion waters. Of the waters obtained from other sources, thos 
delivered by the New River and Kent Companies were per- 
fectily clear and transparent, while that supplied by the East 
London Company was very turbid, owing to the presence of 
much suspended brown matter full of living anisines 
Among the latter vibrios were found. This is the st ccca- 
sion since I have examined the London waters microscopic- 
ally that these organisms, which are abundant in putrid 
sewage, have been met with in these waters. The organic 
carbon, organmie nitrogen, and previous sewage or animal 
contamination in the East London Company's water are 
much higher than usual, the latter exceeding considerably 
that of any other weter supplied to London. In womequ Me 
of the unsatisfactory condition of this water, 1 collected a! 
second sample on the 19th inst. This sample is perfectly 
clear and transparent but, in other respects, 60 far as the 


snalysis has proceed 


d, the matters in solution are present in 





substantially the same proportions 

To Avusrrmatta BY Rath anv Steamenip.—A ivate 
meeting of influential merchants and others was held last 
Tuesday at the London Tavern to discuss the projected steam 
communication with Australia and New Zealand rid Milford 
Haven, Portland, and San Francisco, within 40 days; Sir 
George Grey in the chair. It was numerously attended, and 


after lengthened explanations of the details, the following 


resolution was unanimously adopted: “That this meeting 
highly approves the proposed route to Australia and New 
Zealand rid Milford Haven, Portland, and San Francis 

and recommends that steps be forthwith taken to establish a 
company to carry the same into eff . 
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Tar Con.iss Exorwe.—By a letter dated July 12, 1796, 
addressed to John Adams, then President of the dl nited 
States, Count Rumford requested the American Aca ly of 
Arts and Sciences to accept five thousand dollars in C: nite 
States stock, the interest to be applied to premiums, to be 


given tothe authors of the most important discoveries or 
useful improvements, which shal! be made in any part of the 
America, of in any of the American is sland, on 
the pre “ference al ways being given to such dis- 
shall, in the opinion of the Academy, tend most 
to promote the good of mankind. To be givenin two medals, 
one of gold and one of silver, together of the intrinsic value of 
three bur idollars. At a meeting of the Academy lately 
held in Boston, medals were presented to Mr. George H 
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- NOTES FROM ite WALES. 
Canpire, Wednesday. 

Brecon and Merthyr Railway.—A scheme has been sane- 
tioned by Viee-Chancellor Malins to enable this company 2 
raise 60,0001. by the issue of debentares for the 
paying unsettled claims, — to 35,0002., and ph 
of repairing and renewing the lung-stock, amounting to 
25,0001. 

Local Bills in Parliament.—The following Bills, which 
have been laid before the examiners, have complied with the 
standing orders: The Brecon and Merthyr Tydvil Junction 
Railway and the Brecon Gas. 

Tie Proposed Extension of the Gloucester and Berkeley 
Canal.—The scheme of Mr. Clegram, the engineer to the 
Gloucester and Berkeley Canal Company, for extending the 
canal at Sharpness, will, undoubtedly, if carried out, add 
largely to the revenue of the company, but at the same time 
it will not add to the interest of the ports of Newport and 
Carduf, as the goods sent for shipment to the latter places will 
then be shipped at Sharpness. At a special meeting of the 
shareholders of the company, convened for the purpose of 
giving the final decision, with reference to the company’s 
Bill, to be introduced next session, to carry out the proposed 
scheme, a resolution approving the bill was passed by an 
overwhelming majority, unly two of the shareholders pro- 
testing against it. 

Monmouthshire Exports.—The exports of iron, tin-plates, 
coal, &c., from the port of Newport, during the past year, 
show a large increase as compared with the previous two or 
th years, and clearly show that a marked improvement 
has taken place in the staple trades of the district. The 
following returns, which have been carefully compiled, 
show the exact quantities sent down from the various works 











for exportation, namely :—Rails, 161,009 tons; pig iron, 
24,369) tons; tin plate, 6638) tons; coals (steam and house 
| qualities), 879,481 tons; coke, 16,263 tons. The quantity of 
| iror imported amounted to 129,5844 tons. By far th 
largest quantity of rails was sent to the United States, and 


the exports to Russia were considerably heavier than in 
Léa 
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| exists as to several good orders having been kept back of 
| late to enable buyers to ascertain whether there was a pro- 
bubilily of placing contracts below present quotations ; but 
as they are now pretty well convinced that such is not likely 
| to be the case, many competent judges are ot opinion that in 
| th urse of a few weeks something like activity will pre- 
| vail in most branches of the trade. During the past week 
rails have been shipped for New York, New Oricans, Balti- 
m Havannah, and Monte Videw, the quantities being 
large when the time of year is taken into consideration. 
Inquiries from the United States continue highly favourable 
as to future transactions with this distriet, and indicate a 
cor rable increase in the demand as the year advances. 
The Russian imperial decree of the 14th inst., ordering a new 
ra to be drawn up for the construction of new 


vlan 
| lines to . mote trade and commerce in that country, will 
also tend to improve the iron trade of this district, as Welsh 
rs have hitherto done a large amount of business with 
in buyers, the cheap rough rail manufactured in South 
being well ad ipted for the traffic of that country A 
arge business is confidently e xpecte d to be done 
| with the home railway companies during the spring quarter 
and the contracts entered into by the iron shipbuilders will 
undoubtedly cause a large increase in the demand for plates. 
Bars command a better sale, the principal demand being for 
the Continental market 
The Tinplate Tr fter so long a depression, it is 
somewhat satisfactory to be able to report that during the 
past week an improved feeling has sprang up, and in some 
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| few instances a slight advance on late prices has been ob- 
| tained. 

} The Steam and House Coal Trades.—Steam coal proprie- 
| tors are fairly placed for orders, and complaints are heard as 
| to a want of tonnage at the local ports. The coldness of the 
| weather has caused an increase in the consumption of house 
| couls, and at the majority of the works the colliers are better 

employed than they have been for some months past 

Tue Panama anp Sourmn Pacrri Tetnon RaPH.—The 
} letters of allotment of the Panama and South Pacific Tele- 
| graph Company have been issued to-day, and the manufac- 
| ture of the cable will, it is said, be commenced by the India- 
j rubber, Gutta-percha, and Tel graph Works Company 


|! rthwith. 

| Avstrarias Ocean Yacutr Company.—An attempt is 

| being made in Melbourne to establish a joint-stock company 

i for maintaining a line of ocean yachts of about 2000 tons, to 
by quick sailing and the 


} carry passengers only, to ensure, 


jaction of a 30 (working up to 90) horse power steam 
| hydraulic propeller for crossing the belt of calms at the 
| equator, cae te ging fifty days; to give the passen- 


gers an unusually large space between decks, 
upon the absence of cargo; to afford the comfort of « 
and flush decks; and not only immense sailing superiority 
but a large variety of conveniences for passengers, only 
obtainable in ships devoted to passenger traffic. The follow- 
ing additional advantages are enumerated, viz.:—No un- 
pleasant or unhealthy effluvia from cargoes of hides, horns, 
bones, &e., no danger from spontaneous combustion, as in 
wool ships: and no joss of time in taking in and discharging 
cargo. With all this, moderate fares—amounti to less 
than half the present expense—are to be the rule, and it 
is contended that, with 300 passengers per trip, this could be 
| profitably done. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday 
Gl Pig-Iron Market.—Since this day week there 
has niltiece much variation in the price of pig iron. 
rices om that day were from 56s. to 66 cs 


and 860. 7h, to: ber dk eeelnn 0h 
















to 55s. 3d. cash, and bei 
day the market opened firut, 

- there Was a decline to 55s. 44d. I 
Coltnesgs are both quoted at 63s. 6d. 
60s.; and No. 1G. M. B. at 56s. to Gs, Gd 
54s. 6. to 55s. The shipments are a thie imerease ag 
compéred with those of last year at tie aime time. Lar 
foreigtt orders are in band, or @ ‘t be — 

Last Week's shipments were tons.” 
Latgé Vacuum Sugary Paw-~*Messrs Wiliam Adam atid 
Greenock, 


Co., coppersmiths in ave einen the com 


struction of the lagest Yatutin saga? part made. The 
pan, which is desig ued work on Ge tance or atm. 


spheric pipe principle, is‘ for the refinery.of Messrs. Finzel 
and Sons, Bristol, whither it is to be shipped im the course 
of afew days. The body of the pan i 12) #t. diameter, 
134 ft. deep. Its evaporating and power aré 
ample, the former consisting of nine steam worms, 
of Sin. diameter and of combined h of 750it., 
while the latter consists of a condensertg Mi, diameter, and 
about 6 ft. im length, to which water is supplied by two 5 in, 
injection pipes. The pan, which is capable of holding 25 tons 
of boiled sugar at each charge, is intended to boil thid 
quantity in the short space of two hours. 

North British Association of Gas Managers— Prizes for 
Essays.—The committee of this association have just offered 
to award prizes of nearly 30/. at the annual meeting of the 
association, to be held in July next, for essays on subjects 
connected with gas enginecrmg. They offer three prizes— 
ten, five, and two guineas—for the three best essays on 
“The best mode of carbonising coal, taking into account 
condition of coal, size of retort, weight of charge per retort, 
duration of charge, and whether the mixture of coals in 
retorts is recommended or not ;” and they offer prizes of 61: 
and 4/. for the first and second essays on “ The Pest method 
of constructing and settimg a bench of fireclay retorts, having 
special reference to the size, shape, and thickness of the re- 
torts.” The competition is only open to manegers of gasworks 
in Scotland, in receipt of salaries not exceeding 2001. per 
annum. 

Royal Scottish Society of Arte. —The fifth meeting of the 
present session of the Royal Scottish Sodiety of Arts was 
held on Monday night, Mr. R. W. Thomson, ©.E., F.R.S.E., 
president, in the chair. Mr. Edward Sangy the secretary, 
submitted the report of the committee am -Dr. Stevenson 
Macadam’s paper on the “ Economic Distillation of Coal 
The committee considered the papega valuable econ- 
tribution to existing information on the effect of mixing 
together and distilling different qualities of coal in the same 
retorts; and they believed that its publication would be 
highly useful to gas manufacturers, and would lead to more 
extended inquiry on a subject of much practical importance. 
The committee suggested that Dr. Macadam’s ecommunica- 
tion was worthy of more substantial notice on the part of the 
society than a mere verbal expression of thanks. The secre- 
tary read a paper by Mr. A. G. K. Borron, Lebanon Estate, 
Ceylon, on a new cheap breakwater. The author proposed 
that a strong wood or iron frame should be constructed 
to float some height above and depth below the water. 
This frame or floating breakwater should be moored 
securely at sea, and oil poured on the surface within the 
frame, the shape of which should be rectangular. When the 
waves broke on the floating breakwater they would either 
pass under or over it, and speedily be lost in the oiled water 
within. The president said he did not think that a floating 
break water would be really useful in a serious sea, and every 
attempt made to construct such had failed. He also thought 
that no surface of the ocean could be calmed with oil. The 
paper was remitted toa committee. Mr. Peter Stevenson, 
philosophical instrument maker, read a description of an 
atmometro-hygrometer, which he hed made by a combina- 
tion of an atmometer and a hygrometer. The instrument 
would, he said, be useful for registering the temperature and 
moisture of the atmosphere and the rate of evaporation from 
any wet or humid surface. The communication was sent to 
a committee to consider and report. Descriptions of two in- 
struments for registering the distances traversed by vehicles 
—-one invented by Mr. William Inches, Dysart, and the other 
by Mr. Patrick Macfarlane, bank agent, Comrie—were read 
by the secretary. 

Institution of Engineers in Scotland.—A special general 
meeting of the Institution was held last night, Professor W. 
J. M. Rankine, president, in the chair. The council submitted 
a report on a communication received from the British Asso- 
ciation, regarding the desirability of asking the Government 
to institute various series of experiments that could not be 
undertaken by private individuals or societies. It was agreed 
to co-operate with the Brifish Association to memorialise the 
Government to that effect. A communication from the sub- 
scribers to the “ John Wood Memorial Fund” was read. This 
fund now amounts to about 800/. It is proposed to use it in 
establishing a lectureship on engineering science and practice 
for the benefit of associate members of the Institution, and 
young men employed by the members. A communication 
from the Government of India was read, and it was remitted 
to the council to returna suitable reply. The pro to 
obtain a charter of incorporation for the Institution was 
agreed to. 1 of resuming the discussion upon Mr. 


Gas.” 


Instead 
James Robertson’s paper on the Patent Laws, Me Institution 
resolved that the council, together with several] other members, 
should be constituted a committee to collect facts upon the 
subject, and frame a seriés of propositions to be afterwards 
discussed and voted upon by the members. 


nal.—This vessel, one of Messrs. J. and P. Hutchinson's line 
of French ‘and i steamers; which was sunk off 
Greenock in the end of October last, in-collision with the 
p Tern, was successfully raised a few days since 
eild, of the G Sal Association, and is now 
boat Pi Maar pony beget 
em at vessel, 
iad taken out all the ante pag ser of the heavy 
t her as possible. The preparations for the operation 
over a week or two, pontoons and lighters having to 
ed; but when completed the process of raising was 
ishing rapidity. The pontoons and 

the West Harbour on Thursday 













yey retarned, having 

od at low water, 

an examination om be. of the injuries i The 
first attempt to wa at eight o'clock omThursday 
night. No mis or. of any kind; bey the 
snapping of a ¢ or place during the ions. 
The mizen-mast ‘was femoved, and pontoons were 
stationed at the after-papt of the vessel, as the heaviest, 
owing to the mac » and the li were placed for- 


ward where the been ytaken out. If on ex- 
amination, the -d to the hull by the disaster is not 

eat, the steamer’ will be patched up, pumped out and 

ocked, it may be im two or three tides. The fail extent of 
the injuries, how@ver, has not yet been ascertained. 
The success attending the attempts to raise this vessel has 
given birth to the that the steamer Iona which was 
sunk in Gourock Bay, or.four years ago, may yet be 
fhised to the surface. Boiia lies in fifteen fathoms water, 
but there is every chance that the attempt to raise her will 
be made. 

THE MONT CENIS LOCOMOTIVES. 
To rae Enttox or Evcivesnrye. 

Sin,—As man . readers take a great interest in 
mountain locom@th , 1 herewith send you a copy 
ge letter received’ tT. Bell, giving his experiences and 
impressions of tha f 
and himeelf. dy 





engines designed by Mr. Crampton 


I am, Bir, yours obediently, 
James Bevsiees. 
5, Victoria-street, Westminster, January 26, 1870. 


Chemin dé fer du Mont Cenis, St. Michel, 
January 24, 1870. 

My dear Mr. Brunlees,—-Your letter of the 18th instant 
has been very much delayed on the road, and only reached 
me yesterday. I am, of cotirse, most happy to give you my 
“ experiences and igupressions of the new engines,” but regret 
that I can only givé you genera! results : as it has been quite 
impossible for me te ® any properly arranged experi- 
mental trips,on aceouat of the very severe weather which 
has prevailed since their atrival, and also because they have 
been constantly requited for the ordinary traffic of the line. 

The first and second of these engines have been running 
now for two months, and have run each 4 distance of about 
3000 kilometres with trains averaging about 25 tons weight. 
They have performed the service in a most satisfactory 
manner. The maximum load which these engines have 
taken up the mountain has been 32 tons, which I consider is 
the most which they can be depended on to take, to keep 
time, when the adbesion is at the lowest. When the third 
engine arrived, I took it out myself for its trial trip, with a 
train weighing 42 tons. The day was by no means a good 
one, but nevertheless the engine proved herself fully master 
of this load on all the gradients; and I fully expect in fine 
weather that they will be able to haul nearly 50 tons on the 
gradients of 1 in 12. ; 

The engines are admirably constructed, the materials and 
workmanship are al] that could be desired. The spur gearing 
of the inside motion works most capitally, and I can see no 
objection to its employment in dailer cases in future ; it is 
most certainly prelerable to any complication of levers, con- 
necting rods, and slide bars, for coupling the horizontal 
wheels. 

You are well aware that I have always been in principle 
opposed to four-cylinder engines, and the working of these 
engines confirms me in my views regarding the extra liability 
of slipping in these engines as compared to a coupled engine 
and the great extra amount of work entailed on the engine- 
man. The unequal blast has also in my opinion a very much 
less beneficial effect on the fire, than a regular though less 
frequent blast, with the sanfe quantity of steam. This is the 
only defect I can find in the engines, except perhaps that the 
firegrate area is small for the amount of heating surface. 
This, however, could not well be increased on account of the 
narrow gauge of the line without. too greatly increasing the 
overhang of the trailing end of the engine. 

The engines will I am convinced do the Mont Cenis Com- 
pany good service, and with proper care and attention should 
run for nearly twelve months without repairs. — 

I remain, my dear Sir, yours very truly, 
(Signed) Varentineg G. Bev. 

James Brunlees, Esq. 

{We hope, next week, to publish particulars of the loco- 
motives referred to in the above communication-—Ep E 


Tue West Inspran and Panama TeLeoraru.—The 
West India and /anama Telegraph me seed have elected 
Sir John D. May as their chairman. The laying of the cable 
will commence in March, and it is hoped to be in operation 


by Midsummer. 





Eient Hoves’ Movemexr.—The executive of the 
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Successful Raising of the Screw Steamer William Con- \t 


Amalgamated Miners’ Association of Laneashire, Cheshire, 
and North Wales have issued a cireular to their employers, 
intimating that on and after the first Monday in April they 
will commence working for eight hours per day. The dis- 








it for seasoning and 
rom 


praca itlifed fi 


brine‘wells. “A je but rather ingenious method is em- 

posed for raising ' Bree oe from the wells. A lon 
amboo is hollowed a valve, opening inwards, 

fixed to the lower end. ~ is lowered down and sunk into 

the Viquid, which rises 

ba is considered 

of the gontained ff 

tieular i 

inflamma heating the boilers in 


salt, some from 





which the saline liquid is evaporated, thus proving that the 
natives have an eye to the economy of fuel. The boilers are 
erected near the pits, and the gas brought to them in bamboo 
tubes, furnished with a copper burner. In the northern 
poaiens of the empire salt is used for and em- 

alming the bodies of defunet mandarins and of high 


Vessels for containing oils and varnishes whieh corrode 
metals, wood, &c., are made by the Chinese as follows: “ An 
open carcase or frame is made of small pieces of bamboo 
closely entwined. The interior of the carcase is lined with 
paper, manufactured also from a bamboo of an inferior 
quality, and is caused to adhere to the by « particular 

esctiption of paste, from a mixture of flour and a 
hot and strong solution of gelatine. This lining is covered 
by a layer of mastic com of lime, sand, and a paste 
made from peas. When it is dried it is in its turn covered 
with paper, and the vessel is complete and ready for sale.” 





Tur Dizecrorsnte of Worxs axp Britpises.—We 
understand that Captain Douglas Galton has been appointed 
to the Directorship of Works and Buildings, a new office 
under the First Commissioner of Works. The Assistant 
Under-Secretaryship of State in the War Office, at present 
filled by Captain Galton, will be abolished. 





Nuw Steam Dock von Lrvekpoot.—At a meeting of the 
Mersey Docks and Harbour Board held yesterday week, and 
after a long discussion, it was resolved, to construct a new 
steam dock at the north end of the Mersey Dock Estate, on 
the Liverpool side, at a cost of 227,0007, The opposition was 
mainly based on the fact that the large and commodioas 
docks on the Birkenhead side have not yet been utilised. 


Tur Apmiratty Works, Cuatuam.—The Times states 
that “ slips” owing to insecure foundation, of more than 
ordinary magnitude, have lately oecurred on some of the river 
front portions of the dockyard extension works on St. Marv’s 
Island, in the Medway. The foundations, for many feet in 
depth, have to be laid in oozy mud, These extension works 
were fully described by us about three years ago. 


Dvst.-—Professor Tyndall has written to the Times to 
state that, according to an analysis communicated to him b 
Dr. Percy, the dust collected from the walls of the Britis 
Museum contains fully 50 per cent. of inorganic matter. 
This analysis shows, therefore, that the floating dust in the 
air is, as it were, winnowed from the heavier matters, this 
floating dust being, as we have remarked in another column, 
entirely of an organic character. 





Russias Navat Anmameyrs.—The Cronstadt Messenger 
says that all the irunclads in the Russian fleet are now 
rovided with new 8 in. and 9 in. steel guns. Some monitors 
nave been armed with 15in. smooth bores, end all vessels 
intended for long journeys have 6 in. rifled steel guns. A 
huge smooth bere gun ot 20 in. calibre bas been constructed 
at Perm, All these guns were made in Russia. Every man 
in the navy, too, is now armed with the new rifle according 
to the Baranoff system. 





Tax Martinsi-Hesry Rirtes.—Several of the Martini- 
Henry rifles were forwarded some time since to the south- 
west military district, and are now being subjected to a 
series of practical teste over the army rifle ranges on Brown- 
down, near Gosport, So far, the opinion appears to be that 
the new weapon is very superior to the Snider, but that many 
of the details connected both with the weapon itself and its 
equipment are open to considerable improvement. The am- 
munition pouch, carried in front, is decidedly faulty in its 
arrangement. 
Toe Sraixe at Cagvsor.—A certain amount of uneasi- 
ness is still felt about Creusot; nearly all the men hae re- 
turned to their work, but the troops are still quartered in 
the place, and the spirit of disaffection has not been quelled, 
and may break out again directly the army marches. The 
owners of neighbouring mines have been in great dread of 
the strike spreading, as demagoguos have been ing to 
the workmen to revolt. M. re Babine et 
Loire, has thought fit to imitate M. ider’s example and 
visit his people. As yet no disorder hes broken out among 








trict likely to, be affected by this decision on the part of 
he executive employs about 40,000 miners. 


the 4000 workmen he employs. 
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ENGINEERING, 
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~ ARMOUR PLATE BOLTS. 


Wa illustrate, ny fae Soe — and a. 7 
fastening armour = i , recently paten’ y 
Major Palliser and Lieutenant Thomas English ; these bolts 
being constructed according to Major P: 's system of 
reducing the area of the shanks, so that the elongation due 
to any strain may take place at that part, and being fitted 
with nuts having — bearing surfaces. In constructing 
these bolts, Major Palliser and Lieutenant Enghah prefer to 
reduce the area of the shank by cutting the screw thread 
(which is by preference of a rounded form) along the entiry 
length of the bolt, in which case, in place of the ordinary 
head of the latter, there is provided a separate head or nut 
with a spherical bearing surface serewed on to the end of the 
bolt. For the seat of this spherical nut or head there is 
formed a corresponding recess with espheneal bottom surface 
in the armour plate, and for the connexion of the nut with 
the back of the structure there is either formed a similar 

















spherica. recess in the bearing surface, or there is interposed 
between this surface and the nut a washer having a spherical! 
recess or seat for the latter. If necessary, this washer is 
strengthened against the bursting strain, caused by th 
spherical form of the nut, by surrounding it with a close 
helical coil of some ductile metal, the connexion between the 
washer and the coil being effected by forming a screw thread 
on the circumference of the washer fitting into a correspond- 
ing female thread on the coil; this thread is formed to run 
in the same direction as the coil, and is of a quicker pitch 
than the latter. In constructing these spherical nuts it is 
preferred to chamfer off the inner circumference at the bear 


ing end, in order to distribute the strain between the nut and | 


bolt along several threads, and to prevent the whole strain 
being applied to the bolt at one point. 

In the accompanying engraving Fig. 1 shows a screw bolt, 
A, with reduced shank, the nut, B, of which is constructed 
with a spherical bearing surface according to the plans we are 
deseribing. lhe inner circumference of the nut at the bear 


ing end is chamfered off, as shown at db, for the purpose be 


[Jaw. 28, 1870. 











fore mentioned. For screwing the nut on and off, the end 
surface has notches or recesses, 5’, b', formed in it, as shown 


in the end view, Fig. 2; or the front end may be made | 
polygonal, as shown in dotted lines. The bolt may be pro- | 
vided with an ordinary head at the other end, but it is pre- | 
ferred to arrange it as shown in Fig. 3, where the bolt, A 


has a screw thread formed along its entire length, and has | 
a se parate head or second nut, C, serewed on its other end 





s nut also having a spherical bearing surface fitting into a 
recess with corresponding spherical bottom surface formed 
in the armour plate D This - parate head ( and rece es | 
in the armour plate, may ala be formed conical or tapering 

asatFig. 5. The nut, B, may either bear against a spherica 
recess in the backing, E, or against a washer, F, with a 
sphdrical recess, as shown; and such a washer may, as we 
have already stated, be strengthened by screwing upon its 
outer circumference a close helical coil, as shown at G in 
the section, Fig. 4 The bolts and nuts we have described 
appear to be well adapted for armour plate fastenings, as 
they are not liable to be sheared or twisted off by the lateral 


lisplacement of the plating by a shot. 
I g 


W«s illustrate, above, a neat and handy arrangement of 
portable punch designed and patented v4 Mr. Edward 
Craddock, of 8, Camberwell New-road ; Fig. 


ings being a plan; Fig. 2, a side elevation; Fig. 3, a front 


| elevation; and Fig. 4, a section, of the machine. In these 


figures, a, is the body or frame, to which are.connected two 
metallic arms, 5, b', one of them, b', being finahto the upper 
part of the body, a, and the other, which is movable, being 
secured to a quick-threaded screw, ¢, which earries at its 
lower extremity a punch, d. At the outer end of each arm 
is fitted a jaw, ¢, capable of revolving, and in each jaw a nut 
f, is place 4, which is also capable of revolving. A screw, g, one 
half of which is threaded as a right-hand, and the other half 
as a left-hand screw, passes through the studs, f, and one 
end of it is so formed as to allow a handle or key, A, to be 
fitted on it. In the lower part of the body, a, a space, i, is 
formed to admit the metal plate under the punch, and in the 
lower part of the space is fitted a small die or bed, 7, having 
a slightly tapering hole, k, in the centre, and immediately 
under the punch, d, through which hole the pieces of metal as 
they are punched drop down out of the way. Mr. Crad- 
dock's punch, we may add, is being made by Messrs. Taylor 
and Stephens, of Commercial-street. 


A Bie Cawat Scneme.—The California Commissioners on 
Swamp and Land Reclamation have reported favourably upon 
a project for an extensive canalethrough a portion of the 
Sacramento valley. This report, with the estimates to follow 
it, will be made the base of a bill providing for the issue of 
$4,000,000 of State bonds, to be paid by a tax levied on the 
reclaimed lands. Such a project, says the San Francisco 
Bulletin, is of doubtful constitutionality, even if it were 
politic, which it is not, to loan the State credit for so large a 
sum, or for any sam whatever, in behalf ofa local and private 
improvement 





Tue Institution or Crvin Exoryerrs 
f this Society on Tuesday, the 11th inst., Mr. Charles B. 
Vignoles, F.R.S., President, in the Chair, five candidates 
were balloted for and declared to be duly elected, viz.: Mr. 
Alfred Andrew Langley, Engineer and Manager to the 
Hereford, Hay, and Brecon Railway, Mr. Robert White, 
First Class Engineer upon the Great Southern of India Rail- 
way, and Mr. Edmund Wragge, Chief Engineer of the 
Toronto, Grey, and Bruce, and the Toronto and Nipissing 
Railways in Canada, as Members; and Mr. William Kawlin- 


At the meeting 


| son, Engineer and Manager of the Brazilian-street Railway 


| Company, und Mr. Charles Willman, Middlesbrough, as 


IvTersxatTionaL Exuistrion at Turtrs.—At a meeting 
the General Commission of the proposed great inter- 
national exhibition, which was held last month, under the 
presideocy of the Minister Sella, it was determined to post- 
powe this project until 1875. 


of 


| 


Associates. A report was brought up from the Council 
stating that, under the provisions of Sect. IV. of the Bye- 
laws, the following Candidates had recently been admitted 
Students of the Institution —William Frederick Alphonse 
Archibald, B.A., Albert Josiah Hess, Andrew Innes Liddell 
Walter Allingham Magnus, and Henry Goulton Sketchley. 


, of our engrav- | 


CRADDOCK’S PORTABLE PUNCH. 


SSS 





CAST IRON, WROUGHT LRON, AND WOOD 
IN COMPRESSION, 
To raz Eprror or ExGingeriye. 

Srr,—The very excusable embarrassment of your corre- 
spondent “ C.”” (whose letter appears in your impression of the 
24th December), arises from an inexcusable attachment on 
the part of your printer to the phonetic method. He has 
substituted the symbol r for the monosyllable “or,” in the 
sentence explanatory ef the notation. 

Yours truly, 

London, December 27, 1869. . B. 

The publication of the above letter has been delayed by 
its having been accidentally mislaid.—Ep. E. 


EARLY AMERICAN ENGINEERING. 
To THe Evrror or ENGINEERING. 

S1z,—In Exyarxeerine of the 14th inst. I see an item 
headed “ Civil Engineering in America in 1831,” which states 
there were not then in Massachusetts engineers competent to 
survey a line of railway. The recollections of the writer 
nearly reach back to that time, and, although the fact of the 
employment of Colonel Vinton in the capacity stated is not 
one of those recollections, he can say positively, there were 
numerous able and competent civil engineers then in Massa- 
chusetts by no means fully employed. So far as mere survey 
of line and establishment of grades, or direction of the con 
struction, or taking out of quantities, there were certainly 
many persons as able and as well informed as Colonel Vinton 
then was. 

In the more elevated or advanced standing as topographical 
or constructive engineers, 1 can name three men not yet 
forgotten—Simeon Borden, Loausmi Baldwin, Alexander 
Paris—then in their prime. Other persons who can recal 
ten years further back than the writer would certainly make 
the list of competent civil engineers in Massachusetts in 
1831 a very long on 

With the extensive system of turn-pikes, the thorough 
town surveys, the general state survey, the numerous planned 
and partly-executed canals, the general teaching of algebra, 
geometry, and surveying, as a part of common school educa- 
tion, one can fee! assured that the knowledge of the theodolite 
and the level was not unknown or unpractised in New Eng- 
land in 1831. 

January 18, 187°. B. 


TELEGRAPH TO Tue CHaNNEL Istanps.—The Channel 
Islands are, we understand, to be shortly, connected with 
England by a telegraph cable. Mr. Preece, who super- 
intended the laying of the old cable to Jersey twelve years 
ago, is, it is reported, entrusted with the laying of the pro- 
posed new line, which will extend from Star Point to Grand 
Havre, Guernsey. Guernsey and Jersey are to be connected 
by a cable extending from St. Martin’s Point, on the former 
island, to St. Ouen’s Bay on the latter. 
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THE CLIFTON SUSPENSION BRIDGE, NIAGARA FALLS. 





THE CLIFTON BRIDGE, NIAGARA, 
To rug Epitor or ExGryeErine. 
S1n,—The details of the Clifton Suspension Bridge at the 


Niagara Falls, are given in Exorygerine at page 287 of | 


No. 174, Fig. 1 on that page represents the mode of attach- 
ing the stays to the low end chord of the platform. An error 
has been committed in turning the yoke the wrong way, and 
putting a nut and screw — what is represented to be a 
wire rope, a thing impossible. 

A bolt having a double eye at one end, and nut and screw 
at the other, passes through the abutting block and stirrup 
beam connecting the yoke with the beam as shown in the 
annexed sketch. The bolt is of 14 in. round iron. The 
wire rope, 1§ in. diameter. 

Samcet Keerer, Engineer. 

Brookville, January 1, 1870. 


ARCHED ROOFS, 

In our number of the 17th December last (vide page 400 
of our last volume), we published an abstract of a paper, 
“ On the Renewal of the King’s Cross Station Roof,” read 
before the Civil and 


Mr. R. M. Bancroft. At a meeting of the society, held 





| 


Mechanical Engineers’ Society, by | 


on the 12th instant, the discussion on this paper was re- | 


newed, when, in answer to inquires made at the former 


meeting, Mr. Bancroft gave the following additional infor- | 


ruation : 

Mr. President and Gentlemen, in conforming with the 
wishes of several members present at the reading of my paper 
on the “ Renewal of King’s Cross Station Roof,” I have 
collected some particulars cf weights and prices of other roofs, 
which I trust will be interesting to those present. 
same time, I beg to submit further details of the roof par- 
ticularly in question, and I must here remark that I have 
had every facility afforded me by Mr. 
engineer to the Great Northern Railway Company, who has 
a second time kindly consented to allow this Society to inspect 
the drawings now before you. In the glazing of this roof, 
the putty used was that manufactured by Sir W. A. Rose and 
Co., 66, Upper Thames-street, and called by them thermo- 


plastic putty. It is peculiarly adapted for fixing the glass in | 


roofs of railway stations, greenhouses, and other buildings 
where plate glass and iron sash-bars are used. 
hardens in a few hours after being used, but will, when ex- 
posed to solar heat sufficient to cause the expansion of the 
glass and metal, become plastic, and on cooling again return 


tichard Johnson, | 


At the | 


| 


| King’s-cross, I will, in conclusion, give a slight account of 


This putty | 


to its original firmness, thus preventing the loss by fracture | 
and leakage which occurs so frequently, nay, almost always, 


in places where the ordinary glaziers’ putty is used. 


Fic.2 
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OLD Triupee Ries axp New Warovenrt-Iron Rim oF Kixo's 
Cross Station Roor.—Span 105 ft. 4 in. between walls; princi- 
pals 20 ft. apart from centre to centre. New ribs 2 ft. deep with 
tup and bottom flanges 10) in. x4 in. united to web by 4 in, x 4 in, 
x “ in. angle iron, 


In regard to the weight, I have prepared the following 


| of the same depth throughout, and consists of 4 in. thickners 


| 34 in. x 4} in. x yin. 


table, which shows the total weight of the ironwork in one | 


bay of 20ft. in the new roof at King’s-cross: 


No. ewt. qr. Ib. tons owt. qr. Ib. 
Weight of rib when put together, ex- 
clusive of castiron ... ae soe ee ee Me 
4 Lattice purlins ... 7. coe 1... 2 Sae 
8 Trussed ,, o oa 38 2 27 1 98 3 2 
2 Ventilatorsat bottom of giass3 0 27 6 1 26 
8 7 bars 20 ft. long “ 12 8 12 0 2% 
2 L irons 6 in. x 3 in. for venti- 
a ovo o0e 13 3 2 2% 
4 L irons 4 in. x 2 in. for venti- 
lator... ose vee 10 WB 42 16 
3T iron arches for lanternl 1 11 40 6 
- brackets » 0 0 2 108 
30 ft. super ridge cover at 4 Ib. pr. ft. me, PES 
60 T iron glazing bars (8 ft. 6 in.) 45 1b. 
each a. ihe one one mr 1 40 12 
120 T iron glazing bars (Sft. 3in.) 431b. 
each 260 8 


| 19 years ago, the work being under the control of Mr, 


| the Market Hall, at Derby. 
_FIG.$ 


| neat —_— of holes punched out of the solid plate. The 
ho 


4 Intermediate rafters, H iron, 20 ft. 








10 in. long, each is 56 O 17 1 -.8@3 3 

8 Wrought iron angle brackets under 
ends of purlins, 64 lb. each ... a 1 2 

4 Lugs top of intermediate rafters, 4 |b. 
each... tos we ose ou 16 
4 Castings at foot of rib ... ) om, ae ge 
4 Boltsand nuts ,, I}lb. ... os 6 
4 Cast-iron shoes to intermediate rafters ik 4 
17 38 2 14 


The upper portion of the scaffold overhangs the main 
body of the travelling stage 20{t. on either side, enabling 
the glaziers to uncover the bay in advance, and to cover the 
last completed bay, while two entire bays are occupied by the 
workmen engaged in the removal of the old wooden laminated 
rib, and fixing in the new iron rib substituted for it. Mr. 
John Jay, of Euston-road, is the contractor for the work, 
who was also employed in the construction of the old roof 


Richard Johnson, chief engineer of the Great Northern 
Railway Company. The whole of the ironwork is sublet to 
the Thames Iron Company. 

Having given these additional particulars of the roof at 


one or two other roofs of somewhat similar construction in 
London and the provinces, in the first place taking that over 
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DERBY MARKET HALL Roor,—Span 86 ft. 6 in, from centre to 
centre of columns; ribs 24 ft. apart from centre to centre, Ribs 
2 ft. 4 in. deep with webs <, in. thick, and flanges formed by pairs 
of 3 in, x 34 in. x J, im. angle irons. 

The area covered by this arched roof is a reetangle 192 ft. 
long and 86 ft. Gin. wide. It is divided into eight bays of 
24 ft. each. The roof is hipped at both ends, and therefore 
there are only five ordinary principals of 81 ft. 5in. clear 
span. These principals consist of wrought-iron arched ribs, 
the inner and outer curves being true circles struck from the 
same centre with radii of 43 ft. 9in., and 41 ft. 5 in. respee- 
tively, as shown in the sketch, the springing of the rib being 
7 ft. 6in, above the centre. The height of rib at crown is 
62 ft. 10in. above the floor level. The wrought-iron rib is 


of web, and top and bottom flanges, each of two angle irons, 


At every alternate supporting place of the purlins the web 
is joined by means of the joint plate 1 ft. 9in. x 104 in. x fim. 
thick which plate is also rivetted on to the web at the other 
puclins asa ens “— irons extend always 
over two lengths of the web. The web is ornamented with a 


larger holes were punched out by a screw press with long 





levers and heavy weights attached to them; when brought 
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or princi: ea ee 
Distance of main ribs apart ¢. to c. ... 
Height from platform level to top of 
Height from form level to bottom 
Depth of main rib over all which is the 
same al] round the arch ove ove 
Radius of the arch, ic. from centre to 
intrados, isabout —... eee one 52 
The rib is built up of top and bottom flanges all round 
arch 9 in. X jin., mvetted to web and L irons with } in. 
rivets pitched about 4 in. apart. 
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Roor over Goons Warenovss, Braprorn,.—Svan between 
walls, 103 ft, 10 in.; ribs 20 ft. apart from centre to centre. Ribs 
2 ft, deep, and webs of jin, plate, with top and bottom flanges 
9 in. x # in. joined to web by 33 in. x 32 in. by 2 im. angle iron, 

L irons all round arch 34 in. x $4 in. X gin. Ornamental 
quatrefoil web plates 4 in. thick in No. 83 lengths, as shown 
in sketch, covered at each joint by 34 in. x hy joint plates, 
the two bottom plates on either side being left solid. 
tons. ewt. qr. 
The weight of one main rib is about 6 16 
Total weight of ironwork in one 

bay of 20 ft., including rib purlins 
Lantern or louvre frame, T-iron 6 7 2 

spandril, rings, sash bars, &c., is 

cbout . 


I will next instance the roof which covers New-street 
Station, which was completed im May, 1854, is in one span 
without intermediate supports, and up to that time was 
considerably larger than any roof previously constructed, 
but has now been eclipsed by the St. Pancras Station roof 
in the Euston-road, which has a span of 240 ft. ; 

The spans of the principals in the New-street Station 
roof vary from 211 to 191 ft. The ground being irregular 
on plan and the space valuable, the outline of the root was 
made to follow its boundary, and the roof is constructed 
tapering in two different proportions. The lengths of tbe 
several principals are consequently different, the greater 
span -being 211 ft. at one end of the roof and the span 
diminishing to 191 ft. at the other end. 

It will be seen from the drawing exhibited, that the roof 
is supported on one side upon brick pilasters, projecting 
from the wall of the office buildings, and on the other side 
upon hollow cast-iron columns, 2it. diameter, and 54 tons 
weight each, which are eonnected together by cast-iron 
arched girders. The height of the springing of the princi- 
pals is 33 ft. above the level of the railway; the rise of the 
rod, which forms a curve, is 17 ft. in the centre of the largest 
principal, and the depth of the curved principal is 23 ft., 
making the rise of the main rib 40 ft., and the total height 
is 84 ft. to the top of the louvre in the eentre of the roof. 

The total weight of iron work raised was 1060 tons, the 
raising of which was effected without any accident to the 
crowd of people daily passing through the station. The 
number of squares measured on the plan was 1706, and 
including 320 additional squares of ridge and furrow roofing, 
supported on bow string trusses, and varying in span from 
158 ft. to 45 ft., the price was 1/. 8s. 94d. per yard, or 32,274/. 
for the whole. This information is obtained from Weale's 
book on the construction of iron roofs which was published 
in 1859. 

Another example is the roof over the London, Brighton, and 
South Coast Railway, Pimlico station. This station was 
erected and completed in 1861, according to the designs of 
Mr. Jacomb Hood, Civil Engineer, by the Horsely Company, 
Ti , contractors. haere tay 

The roof is 740 ft. in length, and 243 ft. in breadth, cover- 
ing in aj] an area of 179,820 superficial feet. The length is 
composed of 13 spans of 50 ft. each, at the north one 

of 63 ft., and at the south end a span averaging 37 ft. 


These spans are supported by main oe trans- 
versely, forming 2 spang of 124ft. 7 in. and 117 ft. Sin. 
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of gipder¢ (cast iron) is 47 in. having s com 
of 1.8 ton per aqeare inch ; at junction of 
i ts are secured by means of bolts. 

The total weight of each girder ie t3 tons 10 ewt. The 
total weight distributed on the girder, including its own 
weight, is 61 tone, Between the columns are fixed orna 
mental longitudinal girders eg | a system of bracing 

! 


strute and 
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The main principals for the small spans are 12 ft. 5i in. 
apart, and are formed of rafters of T-iron 4 m. x 4in.x 4 in., 
with an inclination of 2to 1, the lower end of the rafters 
being secured to « snug cast on the gutter. They each carry 
a distributed weight of 47 tons, and were tested to 9.15 tons. 
The struts are formed of 1j in. x2 in. wrought iron pipin 
fitted with joints at the ends; the ties are round iron, oan 
have # section proportional to the strain upon them. The 
alternate principals ‘ere T-iron, 18 ft. 10 im. longx4 in. x 





4 in. x j im. fixed at to the main 
_e . , ‘to ~ 
roe er pad + by g sight 
i i scteen at south 


100 ft. ou ial. 
Modern Engineering for the foregoing information as to this 
f. 


, and Dover, and Great Western Companies. 

t waserected from a design furnished by Mr. Fowler, 
C.E., and was exeeuted and erected under the superinten- 
dence of Mr. William Wilson, ©.E., by the Horsley Company. 
It consists of two.segmental arches of unequal spans, and of 
unequal lengths, as shown by the roof plan, one is 455 ft. in 
lemgth, by 127 ft. 4 in. in breadth, and the other is 385 ft. in 
length by 129 ft. in breadth. The difference in width was 
found necessary to avoid the disturbance of the then exist- 
wy loge vy of the station, 

he height from the rails te the bottom of the gutter at 
the eaves at the intersection of the ribs is 36 ft. and from the 
rails to the underside of the bottom flange at the centre of 
the main ribs is 63 ft. Gin. Each of these sheds is longitu 
dinally divided into bays of 36 ft. by the main ribs springing 
on the outer sides from the brickwork of the station build- 
ings on the one[side, and the outer wall on the other, and 
resting in the centre on ornamental cast-iron columns. 
These columns are bolted down to foundation plates, which 
are again bolted to a stone foundation, 2 ft. below the level 
of the rails, and they serve as pipes to convey the water 
from the roof to the drains; they are each 38 ft. The heads 
of the columns are connected together in the line of the roof 
by cast-iron elliptical girders, the spandrils of which are 
filled with open scroll work. Each column supports a pair of 
main ribs, and the bay is again subdivided into three parts by 
two intermediate ribs, springing from the sides of the gutter. 
This gutter, which runs along the whole length of the roof, 
rests upon the top of the elliptical girder, and is provided 
with an outlet to each column. The outer gutters rest on 
the walls. The covering of each roof is supported by eight 
trussed and six trellised purlins, which are Pited to the main 
ribs. On these purlins rest timber rafters, which carry the 
corrugated zine covering. The top of each shed is ventilated 
by a louvre, which is 18 ft. 5 in. width, running throughout 
the whole length, and is lighted by means of the glass top of 
the louvre, and by two skylights, one on each side, which 
also run the entire length of the roofs. 

The total cost of these roofs was 24,2501., or about 277. 
13s. 4d. por square of 100 feet superficial of area covered. 

At the conclusion of these remarks the discussion was 
taken up by the members and visitors present, and was re- 
sumed at the succeeding meeting of the Society on the 
26th inst, 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 

2744. Jotaws Jaconi, Kiadno, Bohemia, * An improved process 
for removing phosphates from ores, and for utilising these 
phosphates.” 

ao78, Janes Paewerr, 1, Lanar-street, Chelsea, “ Improvements 
im foe for heating and warming, and in non-conducting ma- 
terial.” 

3583. Josern THOMAS Pantoun, Brookivn, New York, “ Lmprove- 

ments tn machinery and fn the means employed in connexion 

therewith for raising sunken ships and other submerged bodies, 
and for conducting other sabmarine operations.” 

CHARLES Hoveton, Richmond, “ Improvements in the manu 
facture of compound rivetted bands of irom, steel or other metal 
to be used as a substitute for wire repes, and in the formation 
of pulleys to be ased therewith.” 

271. Davio Fousrs, 11, York-place, Portman-equare, “ Improve- 
ments in the manufacture of artificia! manures.” 

i. Jawes Hanexeaves and Tuomas Ropinson, Widnes, “ Im- 


roof, 
Adjoining the last roof is that belonging to the London, 
Chatham 
I 


- 





provements in treating sulphur, sulphide of bydrogen. pyrites. 
tnd cther ecnpounds of sulphur, end in obqaining products 


47. Gronos Doswrsicvs Errron and Perer Broruennoop, 56. 
Compton-street, Clerkenwell, “ I its in the packing of 
pistons, glands, pipe and other ‘< 

48 WiitiAm WeiLp, Manchester, * Improvements in machivery 
for winding yarn or thread on fo bobbins, spools, or other 
similar surfaces.” 

50. Geonee Suann, Stirling, “ Improvements in obtaining pro- 
duets from mineral and vegetable tara, and from certain of their 
dixtiiates and residues.” is 

Sl. James Jown MiLien, jun, 7% 
road, Camberweil. “ Improw 
marine and other large steam 

52. Peren Jensen, 99, Chance “Improvements in means 
for closing or fastening stocks, cuffs, and other 
objects.” 


53. Cuanies East, Kettering, “Improvements in boots and 








shoes. 
55. ALerep Becxmenam Ippotson, “ Improvements 
in the construction of joints for uniting securing the ends of 
57. Heway Partty, Victoria-grove, Chelsea, “ Improvements in 
means or apperatas for damping copying paper, stamps. labels, 
and other materials and articles.” 


58. Rich any Monnrs, Doncaster, and Mctarave Dante Penyey, 
Stockwith-on-Trent, “Improvements in treating shoddy and 
other animal waste to obtain ammonia and sa!ts of ammonia 
therefrom.” 

@, Joun GamMore 
effecting the preservation of apimel 
duction and employment of & new antiseptic.” 

61. Jong Cagnany, 252, High Hoorn, * Improvements in dials 
for gas reguletors, and in dials im general, also in besil« or rings 
for dial faces 

62 Tuomas Co_rMay, Leicester, “Improvements in machinery 
~ apparatus employed tn the manufacture of looped or knitted 
‘abrics.” 

63, Gronce Grarnoer TANDY, Penge, Joun Anpaews Davoren, 
Stewart-lane, and WitiiamM PeRKins, of Herne-bili-road, “ Im- 
provements in the preparation of combustible lHquids for flu- 
minating purposes, and in lamps for burning sueh or other com- 
bustible liquids 

#. Bexsauin Brown, Valean Works, Bury, “ An improvement 
in machinery used for spinning and doubling cotton and other 
fibrous substances.” 

66. James HAamiiron Rowtxson, 17, Gracechurch-street, “Im- 
provements in the construction of ships.” 

67, Wii.iamM Henry Heesas, Newton Stewart. NB.“ Improve- 
ments in the treatment of night soil, sewage, urinous «uper- 
phosphates, gas, lime refuse, and other refuse matters, for the 
purpose of deodorising, of obtéining manure, and of diluting 
aci¢s with arinous mixtures,” 

68. Hewrny Wiitiaw Lowpes, Dougias, Tele of Man, “ An im 
proved self-gauging and registering indicator for ascertaining 
the hourly, daily, or periodical coneumption of liquids of any 
kind 

69. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ lm- 
provements in spring seats, chairs, and mattreases, such im 
provements being also ayplicable to other purposes.” 

70 ~ Writiaw THomeon, Gipegow,“ New or improved mechani«m 
or epparetas for bending and otherwise operating upon metals 

r metallic snbetances.” 

71, Joun Hotmes Bass, 6; Featherstone-street, “ Improvements 
in teapots and other vessels intended to contain hot liquids,” 
72, CHARLES DewTON Apel, 20, Southampton-buildings. “Im- 
provements in the treatment of cast iron for the p ction of 

eastings therefrom.” 

™ Water Watson Hoenn, 48, Porchester-terrace, “ Improve- 
ments in furnaces.” 

75, JoHn Henry Jonson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in bleaching wool and silk, which improvements are 
applicable alxo for fixing blue colours.” 

74, Henny Mason Ricnarpson, Barnsley, “ Improvements in 
lamps.” 

77, ALBxaNpeR CocepaNn, Kirktonfleld, and Joun Kega, Neil- 
ston, “ Improved aparatus for discharging water from steam 


Queen's-tead, Bayswater, “ Improvements In 
substances, and ty the pro- 


” 


upes 

7. Jouws Epwarp Lirscower, 8, Alexander-street. Salford, 
“ Improvements fn filters or other apparatus for the purification 
of water or other liquids under a high pressure.” 

79. Eaxpet Gamer, 14, Rue du Cardinal Lemoine, Paria, “An 
improved mode of ploughing.” 

80. Eome Avovstin Caameroy, Boulevard de Strarbourg, 23. 
Paris, “ Improvements in means and apparatus for gauging or 
regulating the flow of water or other liquids.” 

82, Octave Vivier, Sekforde-street, “ ovements in meens 
or apparatus for measuring and ing the distanees tra- 
velled by vehicles.” 

83. CHARLES Martin Wapm, Furnival’s inn, “ Improvements in 
switch apparatus for operating the ,oints and crossings of the 
permanent way of rafiways.” 

84. Witisa™ Camrios, Nottingham, “ Improvements in sewing 
machines.” 

85. Rosker Dorne Dwygr, 85, Gracecharch-street, “An im- 
proved mode of rvofing buildings,” 

86. RoserT DoyNe Dwyer, 8, Gracecharch-street, “An im- 
proved self-closing tap for drawing off liquids.” 

88. Henry Tewrie Hompureys, West Limerick, Ireland, “A 
new and improved system of constructing railroads with jaunt- 
ing cars and posts and railways.” 

89. THomas Groner Hemery, 8A, Bruton-street, Berkeley-square, 
“ Improvements in photography.” 

90. Bensamrn Josern BARNARD MILLS, 35, Southampton-build- 
ings. “ Improvements in tramways, and in vebicles to be ran 
thereon.” 

91. Fusperrck Hartrr Kwevirr, 3, Sun-court, Cornhill, “Im- 
provements in shatters and blinds for windows, doorways, and 
other apertures, and in the means for adjusting the same.” 

92. Henry Jones, Birmingham, ~ Improvements in breechload- 
ing firearms.” 

93. Lous Steane, Great Queen-street, and JAMES Goprrey 
Warner, Kensington, “Improvements in bolts for securing 
parts of the permanent way of railways.” 

*%. ALFaEp Avoevstrs HELY, Buckingham-street, and Jonw 
MARSHALL, Poplar,“ Improvements in apparatus for facilitating 
human locomotion ” 

95. JAMES AMBLER, Leeds, “Improvements in machinery for 
twisting woollen, flax, cotton, or other fibrous substances.” 

96. WiILliam Denison and Henry Trart, Leeds, “Improve. 
ments in steam engines applicable for marine and other 

arposes.”” 

oe Witttam Epwarp NewrTox, 66, Chancery-lane, “Improve- 
ments in the manufacture of sugar.” 

99. WritsaAm GorenaM and LespnamM Ware, Swanscombe, 
“Improvements in the manufacture of Portland cement.” 

101, ALFRED BucKINGHAM IpBOTSON and JOHAN ANDERSON 
LiepsLaD, Sheffield, “ Improvements in rails, chairs. and joints 
for the permanent way of railways, and in machinery for 
manufacturing rach rails.” 

102, ApoLruvs CLagk and ABRAHAM VAN WINKLE, Great Wild- 
street, ° Improvements in machines for bottling soda-water and 
other gaseous or effervescing liquids,” 





108. Heway Epwarp Newron, 66, Chancery-iane, “ Improve- 


~ ments in ; iy 

105. aces Newrox, 66, Chancery-iané, “(An im. 

108. JAMES GRERNSHIELDS, , “ Improvements in obtain- 
ing oil from in utilising the 


aa ea in making manure and muoulders’ 
110, WILLiAM FiO¥n Caaruax, Liandudno, “ tmaprovements in 
flowers.” 


cases or for transmitting and exhibising cut re.”? 

uit Jace Le, Ipewieh, Improvements in feed mechan- 

Inventions protected for Six Months on the 
of Complete Specifications. 

100. Gronex Kent, 


pow Holborn, “Improvements in rotary 


¢€ po! *. 
104. ALraep Vincent Newros, 66, Chancery-lane, “ Improved 
@pparatus for fibrous substances for spi 
106, ALraep Vincent Newros, 66, Chancery-tane, ~ 
ments ip machinery fibres for spinning.” 
122, Henn Avaren BONNEVILLE, 10, Sackville-street, Pictatilly 
“I means for warming and ventilating close carriages 
and saioons.” 
128. ALFxep Counvomster Jonais, Chaux-de-F onds, Switzerland, 
~ Improvements in double-faced watches.” 
146 eNRY BARTON READ, 11, City-road, “A new or improved 
wrapping rug for use in travelling.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


183. Wattexn Wewpon, Park-villa, West-hill, Highgate, “Im 
provements in the manufacture of chioripe, and in the produc- 
tion of artificial oxides of mangapese for employment beth in 
that and other manufactures.”— Dated 18th January, 1567. 

128. BexNarny LieTAR, 4, Rue du Houtiion, Brussels, “An fm- 
proved composition to be employed in welding or soldering iron 
upon iron, steel upon steel, and irom wpon steel.”—Dated 18th 
January, 1867. 

135, @rcnarnp Ropexr LoANe Rosomax, Highiands, Itehen 
Ferry, Southampton, “ The use or adaptation of water pipes or 
syphens ip combination with turbine wheels or other hydraulic 
engines, for the production of motive power for propelling 
ships.”—Dated 18th January, 1867. 

177. Aurrep Apps, 433, Strand, ~ Improvements in electrical 
apparetas.”— Dated 2th January, 1467. 

145. AtrreD Urwanrp, Chartered Gas Company, 146, Goswell- 
road, “ Improvements in apparatus used for boring and tapping 
gas and water mains, and in fitting service pipes or cocks 
thereto.”— Dated 19th January. 1867. 

142. AvoevsTus BeYanT CHILDS, 451, Oxford-street, “ Improve. 
ments in machines for separating foreign seeds and other 
impurities from wheat, other grain or seceds.”—Deted 19h 
January, 1867. 

149. George Mites WELLS, 26, Aldermanbury, * Improvements 
in lasts for boots and shoes.”— Dated 2ist January, 1647. 

196, Wiitiam Gear, St, Phillips Works, Sheffieki, ~ lmprove- 
ments in rolling and shaping metals, and in the machinery or 
apparatus employed therein.”—Dated 25th January, 1567. 

269. Evwaxo Taomwas Hvoeres, 123, Chancery-lane, “An im- 
proved machine for cutting screws.”— Dated 31st January, 1467. 

168, WYLIZaAM ARENA MARTIN, 90, Cannon-street,. “ Improve. 
ments in apparatus for consuming smoke, promoting combus- 
tion, and feeding furnaces with fuel.”—Dated 22nd January, 
1867 

165. Henry Baipgewater, Watford, “An improved construc- 
tion of turntable.”~—Dated 22nd January, 1467. 

174. Joseru STANDRING DeonsyieLp, Oldham, “Certain im- 
provements in apparatus for grinding ‘cards’ to be employed 
in preparing cotton and other fibrous materials.”--Dated 23rd 
January, 1867. 

162. Joun Henky Jounpon, 47, Lincoln's inn-fields, “ Improve- 
ments in frearme.”~—-Dated 24th January, 1867. 

186, Groree BaLpwin Woopavrr, Cheapside, “ Improvements 
in sewing machinery, and in the stitches to be produced by 
such machinery.”"— Dated 24th January, 1867. 

193, THomAs Beaney, Bracon Hall, “ Improvements in construct- 
ing and applying defensive armour and also builet-proof port- 
hole covers, for the defence of ships and other vesseia, forts, 
batteries, and other fortifications, parts of which improvements 
are applicable to other purposes.” — Dated 25th January, 1867 

214. Epowarp Bettarp, Faubourg Novon, Amiens, “ lmprove- 
ments in looms for the manufacture of silk and other velvets.” 
Dated 26th January, 1967. 

224 HeNR! Apaienw BONNEVILLE, 38, Porchester-terrace, Bays- 
water, “ A new and improved machine for dressing or waxing 
all kinds of threads.”—Dated 26th January, 1367. 


Patents on which the omy Duty of £100 has 

been Paid. 

151. Jonn Liontroot, Accrington, “ Improvements in printing 
and dyeing textile fabrics and yarns."—Dated 17th January, 
1463, 

176. SAMUEL BLACKWELL, 259, Oxford-street, “ Improvements in 

apparatus for applying water or other fluid to the legs and other 
parts of horses and other animals.”-—Dated 20th January, 1863, 

227. MARC ANTOINE FRANOOM- MENNONS, 24, Rue de Dunkerque, 


Paris, “Improvements in machinery for and cutting 
metais.”—Dated 24th January, 1863. 

227. Joun Bankacloves Pent, Spark Rear Newton in 
Cartmel, “Improvements in engines and 


carriages on steep inclines." Dated 

241. Davi Epwarv Hvewes, Gresham House, Broad-street, 
“ Imprevements in means or for effecting telegraphic 
communieations.”— Deted 27th: , 1863, 

292. FREDERIC Groom Gaice, West Bromwich, “ 
in machinery for the matefacture of bolts, spikes, rivets, and 
screw blanke.”—Dated 2nd February, 1863. 

202. Nrcwotas Woop, Hetton Hall, and Josera STOCKLEY, New- 
castle-on-Tyne, “Improvements in spparatus for , a 
smoothing, and polishing plate glass,"—Dated 22nd January. 

1863, : 

268. THomas ALpnipge Weerox, Birmingham, “A new or im- 
proved coupling and break for tramsmitting or regulating or 

arresting motion.”"—Dated 20th January, 1863, 








Transparent Mrnrons—Ata recent meeting of the Poly- 
technic Association of the American Institute, Dr. Preterre 
exhibited a glass said to have been formed as follows :—The 
back of a glass plate like that used in ordinary mirrors is 
coated with a salt of platinum, and then placed in an oven 
and subjected to a heat sufficient to fuse it with the surface of 
the glass. This renders the surface slightly opaque. The 
result is that with an opaque substance behind it the glass 
will serve as a reflector or looking-glass, but without such 
backing will be translucent. It was stated that in Berlin, 
Prussia, this glass is used for windows. serving to admit light 
in the day-time, and with shutters behind them as mirrors in 
the evening. 
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SKETCH ON THE UNION PACIFIC RAILWAY. 


BRIDGE CROSSING THE WEBER RIVER. 





Tas accompanying sketch will he found of interest, as; Point. The bridge seen in the sketch crossing the Weber 
illustrating the nature of the scenery upon the Union Pacific | river was not the work of the engi of the Union Pacific 
Railway, at about the 1000th mile of its length, that is, almost | Railway, but that of some local builder, who had a) tly 
at the nearest point it approaches to Great Salt Lake City, and | enjoyed the advantage of studying “ Elementary Papers on 
forty miles from the Mormon capital. At this point the rail- | Construction.” 
way has an elevation of 5260 ft. above the sea, and falls with | SS 
descending gradients of 365 ft. 22 ft. and 42 ft. to the mile,to| Raruways is Perv.—Advices from Peru state that two 
the comparatively level plains on the north of the Lake, | new lines of railway have been contracted for by Government, 
4000 ft. above the sea. Beyond these the line rises with i the one an extension for some 500 miles from Arequipa 
gradients of 65 ft. to the mile, as high as Promon Point, | interior to Puno, for the sum of 32 millions of soles ; the other 
4900 ft. above the sea. The Weber river rising inthe Wasatch | from Lima to Oroya, across the Andes, to the river Maranon, 
range to the east of Salt Lake, is discharged after a short | flowing into the Amazon, connecting thereby the Pacific with 
course into that body of water, and the Union Pacific Railway | the Atlantic, for a sum of 27 millions of soles. Both contracts 
follows its south bank for about 30 miles, after which it | have been taken by Henry Meiggs, the Hudson of South 
crosses the stream, and taking a more northerly direction, | America, and both were to be inaugurated on the Ist of 
passes the border of an arm of Salt Lake, east of Presnantery January, 1870. 





AS USED BY MR. WILLIAM STROUDLEY ON THE HIGHLAND RAILWAY. 


| | head was first adopted by 


| | wheels and outside cyli 
4 | centre. The piston 


PISTON. 
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STROUDLEY’S CROSSHEAD. 


We illustrate, chown on eomngenens t of Jocomotive 

wid Willian Stroud Lethinty 

time . Wil % 

are i ilway, and now of the 

London, Brighton, and South Coast line. This form of cross- 

Mr. Stroudley, to enable him to con- 
a locomotive with single driving 

only 6 ft. apart from centre to 
rod and crosshead it will be noticed are 


| vert into a coupled engi 


made in one that part } : 
the fork of the connecting rod being cut out to receive the 
bearings for the pin. The are made of wrought 
iron ease hardened~as is also the pin—and they are 
tightened by the arrangement of wedge and screw as 


up 
shown. The shape of the 3 t 
and the manner in which the foot is clipped apt 
rubbing 
are well out of the way of dirt ; 


are closely shown in the right-hand figure. 
and Mr. Stroudley informs us, that he finds the whole ar- 





surfaces it will be noticed 


i 
FE 
i 
if 


halves, as shown in the separate views to enable them to be 
Jaced on the rod. The piston is made of brass, and is fitted 
with two cast-iron rings each § in in. sprung into their 








through Prussia, Russie, and Persia) were to 

onday, the 31st ult., and that the tariff to Calcutta, Bom- 
bay, or to apy station west of Chittagong, wil] be 
11, 178. for ten words. 
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THE INSTITUTION OF CIVLL ENGINEERS | 
Address of Cusncms Busceer Viovsorrs, Beg, F.RS.,| 

President, on taking the Chair, for the Firet Time, after | 

hie Election. | 

Jammary 11, 1870. 
( Concluded from page ©.) 

In entering u my rp gore reminiscences, I find | 
they extend far (eek, and I am tempted to begin, as the 
Wie des con Nursery do, with “ upon.s time’ 
Well, then, once upon @ time, there was no gas im London. 
Moreover, no steamers on the Thames! Can the younger 
part of my audience realize in their minds these facts’? Yet 
so it was only sixty years since. Why do I mention gas? It 
is to show that great as are the blessings which science and 
philosophy have conferred on the world, their professors in 
this, as in many other instances, hesitated to sanction prac- | 
tical men im carrying out to their logical conclusion the 
principles they had taught them. The examination of the 
properties of coal gas long remained a philosophical experi- 
mont merely. Chemists worked leboriously with the principal | 
materinis of a grand invention, without making anything out 
of them for thirty yeara, until Murdoch hivown house 
im Cornwall with gas, about 1707 

The subsequent success of Murdoch and afterwards of the 
elder Clegg, in gas for the manufacturing districts, did not 
meet that attention it ought to have done, and while Mardoch 
was struggling with ignorance, prejudiee, and interested 
opposition, Le Bon, an ingenious Frenchman, made a bold but 
happily unsuccessful attempt to rob him of his honours by 

posing, about 1801, to introduce into Paris gas distilled 

mm wood. Nevertheless, it was not till 1413 that the first 

blie thoroughfare was lighted in the metropolis with gas. 
Fis interesting to us to know thata part of this thorough- 
fare was Great George-street, Westminster. Previously our 
deceased member, the elder Clegg (I am condensing from the 
work by his talented son, also a member of our Institution, 

turely lost to wa), the elder Clegg, I say, confident in 
ite practicability, proposed to light all London with gas; and 
then cecurred hia memorable passage—not of arms, but of 
wit, with Mr. (afterwards Sir Humphrey) Davy—* Impos- 
sible, Mr. Clegg,” enid the great chemist, “you would want 
a gasometer as large as the domeof St. Paul's.” “W hy 
not?” was the retort of the shrewd practical engineer 
Nevertheless, it was many years before the prejudice against 
large meters was worn out, and even now | am not quite 
sure that it is so. Most extraordinary precautions were at 
first adopted, under compulsion to protect the public from 
imaginary danger. 

Steamboats had not. perhaps s much prejudice to en 
counter as was the case with gas; but a considera p | 
elapsed after their success had been established in the Clyde 
before they became naturalised, as it were, on the Thames, 
and obtained regular traffic. Long antecedently, the bath- 
ing towns of the Isle of Thanet had been favourite resorts 
for the Londoners, as Gravesend, and other places on the 
river, had been for ages. But how about getting down to 
Margate upon easy terms, before steam came, for those who 
could not afford the luxury of posting, or the leas costly but 
heavy stage coach? My young friends must imagine for the 
lower class of passengers between Blackwall and Gravesend 
a covered boat going only with the tide, known as the Tilt 
Boat, and much resembling the small craft common on the 
Thames in the time of Henry VIII. But for longer dis- 
tances there were the once famous Margate hoys—smart 
sloops like our modern yachts With a strong favour- 
able breeze, and by a careful study of the tides, the skippers 
of these hoys might get down to or up from Margate in the 
course of a summer day. But with contrary winds, and in 
strong weather, woe! to the unhappy holiday seeker whose 
time was limited, and who had not laid in a due stock of 
provisions. Fortunate if he fared no worse than what was 
onee my hard fate—to pass more than three days and nights 
in a crowded hoy between London and Ramsgate. Luckily 
no gales, but light baflling airs and calms—anchored half 
the time to avoid the back drift of the adverse tides, and 
wearing out the lingering day by attempting to catch 
mackerol with a red rag, to supplement our failing 
provender, short in our allowance of bad water, and having 
the fear of the press-gang constantly before our eyes ! 

Passing over intermediate years, let me come to my proper 
task, and attempt to recall some of the memorable chain af | 
occurrences, in the earlier days of the railway system, when 
that grandest improvement among the many ameliorations 
of the first quarter of this nineteenth century began its 
earliest struggies for general adoption. It is to the courage 
and enterprise of the mercantile and manufacturing coms} 
munities of Liverpool and Manchester that we owe their in- 
troduction and benefits, such as we have enjoyed during the | 
last forty years. 

The trade to and from the port of Liverpool had long been | 
out-growing the existing means of inland carriage. The | 
two great carrying companies, popularly known as the} 
“ Duke” and the “ Old Quay,” had provided it with water | 
ee during three quarters of a century, as, for a shorter | 
period, had the Leeds and Liverpool Canal; and the many 
wagoners along the rough paved highways had supplied the 
road conveyance. But it may readily be imagined that, 
with the rapid increase of commerce snbsequent to the close 
(im. 1815) of our long series of wars, all of them were in- 
suffiment. 

When the first steam engine had only been erected in 
Manchester, in the year 1790, not a power loom been intro- 
duced until twenty years later, and the population scarcely 
40,000, when the port tonnage and population of Liverpool 
were stnal|—when the first casual importation of eight bales | 
of American cotton, in the year 1754, was so strange that it was | 
seized by the Customs officers, under the conviction that it 
could not have been the produce of the country which the in- 
voice stated it to be, the trade of both towns was unim- 
portant compared with that of 1824, by which time Man- 
chester had 150,000 inhabitants, 200 steam engines at work , 
and 30,000 power looms employed; then dock dues at | 
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Liverpool were paid by 10,000 vessels, the population was 
135,000, and upwards of 400,000 tons of cotten were im- 
ported yearly; goods in transit between Liverpool and Man- 
chester eqaalled fully 1200 tons daily, besides upwards of a 
million tens of coal carried annually into those two towns. 
Thas the aspeet of commercial affairs had totally changed, 
though the means of conveyance remained unaugmented 


land unimproved. Then arose vast pressure and enormous 


sacrifices to enaure speed and certainty in the delivery of 
goods; this could only be done by land carriage, sometimes 
at almost ruinous cost. Some remedy was imperative, some 
competition indispensable, and the inquiry became necessarily 
limited tothe form in which it should be devised and a 


plied; it was not long before deciding that the remedy | : : ; ; 
| pool and Manchester Railway Company, with the privilege 


should be by means of the railway. 
Railways, though rude, had existed in the coal counties 
on the Tyne and Weir for 200 years previously, but since 


the beginning of the present century they had improved and | 


multiplied rapidly, but were still only short isolated private 
undertakings, appropriated exclusively to the transit of coal. 
In 1822 the first public railway for goods, coals, and 
gers was proposed between Stockton and Darlington : 
it was unsuccessful in Parliament from the opposition of the 
landowners and the coal proprietors, but next year the Act 
was obtained. Previously, William James, a London engi- 
neer, had proposed just such another railway to the merean- 
tile men of Liverpool, to supply the great want of conveyance 
between Liverpool and Manchester, and James made the first 
actual survey. It was not ad ypted, but the idea was enter- 
tained and ripened The water carrying companies refused to 
reduce their tolla, the alternative of road conveyance was im- 
practicable, from its limited resources and great expense ; 
but independent of tolls, the endless delays on the canals, the 
pilferage of the merchandise in transit, and the terminal 
obstructions from want of space, left ne hope of improve- 
ment ; and in 1824 the first prospectus for the Liverpool 
and Manchester Railway was issued, the appointed ecom- 
mittee prepared their plans under the advice and direction 
of George Stephenson, and lodged them for applieation to 
Parliament in the ensuing session. 
rhe anticipated strenuous opposition to the scheme was 
not long in becoming realised The three bodies of canal 
proprietors, each in itsef no despicable opponent, forgetting 
their mutual animosties and former disagreements, banded 
against the new rival in formidable array, acting on common 
impulse, organised under the most skilful direction, uphold- 
ing with tenacity their vested interests, claimed as nights ; 
and prepared at all hazards to resist and crush down so in 
tolerable an innovation on established modes of communica- 


tion, and on their chartered privileges and long-maintained 





le peers, Lord Sefton and the great grandfather 
the present Earl of Derby (whose estates the railway 
crossed, and have since so vastly improved those belonging to 
the latter nobleman), made common cause with the canals 
It was battled 


of Commons 


to prevent the passing of the Railway Bill. 


during three months through the House 


Every possible objection was taken. Imperfect plans, 
erroneous levels, interference with parks a mile distant, 
langer, nuisance, and incompetence of locomotive engines, 


deficiency of estimate, impracticability, expecially in cross- 
ing Chat Moss. One very eminent engineer atlirmed that 
the probable expense of crossing that Mx ss ~would exceed 
21),0007., though the real cost was actually within 30,0007, 

I should inform those of my hearers, who have not watched 
the different changes which have taken place in the practice 
of passing private Bills through Parliament, that in those days 
committees on Bills, and even on standing orders, were open 
to every member of Parliament who chose to attend, were it 
solely tor the purpose of voting upon the preamble or merely 
on a particular clause. The whip for the first division was 
tremendous. The preamble of the Bill was carried by a 
majority of one only in the open committee to which 
74 members had been pressed. It must then have been con- 
sidered hopeless to persevere; next day the first ‘clause of 
the Bill, emtpowering the company to make the railway, was 
lost by a vote of 19 to 13; the clause to take land was also 
negatived; the promoters then withdrew the Bill, and thus 
enced the first act of the great railway drama, which, even 
at the present day, is still far from being played out. 

Nothing daunted, the high-spirited committee, including 
the very élite of Liverpool, called their Parliamentary sup- 
porters together on the third day after the loss of their Bill, 
and, encouraged by them, resolved to persevere. And, hear 
it my fellow-countrymen of Ireland! the most cogent argu- 
ment used by the leading political men of that day who 


| attended the meeting—en argument repeated in the new 


prospectus of the railway—was, the benefit which the rail- 
way would produce, directly and indirectly, to the agricul- 
tural interests ‘of Ireland—a benefit I can testify from my 


| personal knowledge ever sinee, has been most abundantly ; 


realised ; and, considering that it was an argument brought 
forward five-and-forty years ago, there is good ground for 


maintaining that the best interests of Ireland were then, as | 


now, quite as much cared for as those of Lancashire. 

It happened that I had returned, some three years pre- 
viously, from occupations on the Continent and in North 
America, both civil and military, all connected with en- 
gineering, but oceupying repeated absences from this country. 
Having watched the few railways then made, or making, I 
was fortunate in being selected by Messrs. Rennie to take 
charge of the new surveys which the Liverpool committee 
immediately ordered under the direction of those eminent 
engineers. But the opposition of canal owners and land 


| proprietors had become redoubled—and it was in the course 


of carrying out this duty that I was brought into contact 
with the celebrated Mr. shaw, the devoted trustee under 


the remarkable will of that Duke of Bridgwater, who em- 
ployed Brindley to make him those wonderful canals, and 
bad charged Mr. Bradshaw with the sole and absolute con- | 
trol of them, and of his large estates, for the benefit of his 
future heirs. 

I was brought up before Mr. Bradshaw, at Worsley Hall, 
on a pretended charge of night poaching and trespassing— 





for I was often obliged to make surveys and levels by moon- 
| light and torehlight, so strict was the watch kept by day, by 
order of many landowners to prevent engineers from com- 

leting the necessary plans and sections. Mr. Bradshaw 
bad contrived to earn hi f a terrible name for severity, 
but I found him a gentleman. My only reason for recurring 
{te each a mere personal adventure is, that some not un- 
| friendly discourse passed between us on that occasion, which 
| I communicated to the Liverpool committee, first led, I have 
good reasons for beheving, to communications which, before 
the end of 1825, ended in those arrangements by which the 
then Marquis of Stafford, for himself and those of his family 
who were ultimately to benefit in the profits of the Duke of 
Bridgwater’s canal, took one thousand shares in the Liver- 


' 


of nominating three of the directors, arrangements confirmed 
by the company’s first Act of Parliament. 

"On the 25th September, 1825.(I note the special date) the 
Stockton and Darlington Railway was opened for public 
traffic. The surveys for the new railway between Liverpool 
and Manchester, commenced in the July preeeding, were 
completed and lodged in November: then public attention 
awakened to such projects, and early in 1826, the Bill was 
again introduced into Parliament, under less discouragement. 
The opposition, however, though not so compact, was as keen 
as ever, and the passing of so important a measure required 
every effort, every precaution, on the part of the promoters. 
The leading counsel opposing was the late Baron Alderson, 
the most accomplished mathematician and man of science 
then at the Bar, prompted in his crucial examination of 
engineers, by your esteemed past-president, George Bidder, 
then as well known for his marvellous power of mental 
arithmetic as he has since been as a scientific and practical 
engineer. Few of my audience will be disposed to infer, 
judging from his subsequent career, that my old friend Bidder 
was the most formidable opponent of the railway in its first 
Parliamentary warfare. 

In spite of him, however, the preamble passed the ordeal 
of committee, this time with a majority of 43 to 18. The 
third reading was opposed in the Commons by the illustrious 
Lori Derby, lately deceased, then the Honourable Edward 
t who made his almost maiden speech in that 

House against the Bill, with all the ardour of his character; 

but on a division, the numbers were 88 in favour, 41 against. 

The struggle was renewed in the Lords’ committee. One of 

the counsel for the railway was William Page Wood, thena 

junior barrister, now Baron Hatherley, Lord High Chan- 
cellor, and a very near neighbour of ours. On their last 
day of meeting thirty two peers were present, when the very 
old Ear! and his son-in-law, Lord Wilton, were the only dis- 
sentients. The third reading was carried without a division, 
though not without hostile speeche s; the royal assent soon 
followed, and on the 29th May, 1826, the first general meet- 
ing of subscribers was held in Liverpool, and the newly- 
appointed directors held their first sitting on the following 
day. Soon after George Stephenson returned to the post of 
engineer-in-chief, and the railway works commenced, and 
were vigorously pushed on for three years, until approaching 
near to completion, when it became necessary to settle the 
iestion of the motive power to be used on the railway. 

It would oceupy the time usually assigned to more than 
one address, were I to pursue the interesting record of the 
steps taken to solve this question—but [ am not attempting 
an historical analysis—merely selecting a few reminiscences. 
I should have been glad to have noted the proceedings 
known as the “ Rainhill Experiments,” having been myself 
present the whole time, in October, 1829, when the com- 
petitive trial of locomotive engines took place, ending in the 
grand prize being awarded by impartial judges to George 
Stephenson and Henry Booth jointly. It is from Booth’s 
publication that I have been most unscrupulously abstract- 
ing. I will refer those who may be disposed to enter into 
details of such remote date to the pages of the Liverpool news- 
papers and the London Mechanics’ Magazine of that period. 
Trustworthy impartial accounts are to be found therein, and 
full justice done to my old friends, Braithwaite and Ericson, 
whose engine the “Novelty” was long remembered as the 
beau idéai of a locomotive, and which, if it did not command 
success, deserved it. 

A great gathering of engineers from all parts was, of 
course, in Liverpool, and, as Englishmen are said not to get 
on well on important business without dinner demonstra- 
tions, the engineers gave on this occasion a grand banquet 

| to the direetors and officers of the railway, and to the com- 
peting locomotive engine-builders. Of course speeches were 
made and healths drunk, and we toasted each other and 
everybody, except the waiters. Will you excuse me if I 
first read from a newspaper report (in the Liverpool Albion 
of the 12th of October, 1829) of our feast two short predictions 
of mine about railways. I had had the honour assigned me of 
returning thanks for the toast of“ The President and Institu- 
tion of Civil Engineers,” aad what I said is thus reported: 
“ Mr. Vignoles, as a member of the Institution, returned 
thanks for Mr. Telford, to whom, as the constructor of many 
of our most im t public works, the toast was due. His 
(Mr. Vignoles’) first step in life was as a military rather 
than a civil engineer, and, as he was deputed to propose a 
military toast, perhaps he might preface it by some anticipa- 
tion of what steam would do ina military point of view. 
Supposing such a general as Napoleon were to effect a land- 
ing on our coast with a large and powerful army, and that 
he even were to be victorious u his landing; armed as 
this country is shortly to be with railroads and locomotive 
engines, bRief would be his triumph; for by return of post, 
as it were, parks of artillery and the whole military force of 
the country could be poured upon him without even the 
fatigue of a march. Mr. Vignoles coneluded with givin 

‘The Master-General of the Ordnance and Corps of Roya 

Engineers.’ ” 

And a little later in the evening, having had to propose 
the health of the three judges of the locomotive competition, 
| I stated, as reported: “ Being engaged in laying out a rail- 
| way between Goole and Barnsley, he (Mr. Vignoles) hoped 

to see that accomplished and made part of the union between 


Geoffrey Stanley, w 











Pee 4 1879.) 





ENGINEERING. 














the two sides of the kingdom, and that it might put it into 
the power of that part of the country to supply the metro- 
polis with the article coal, at present furnished through sea 


i and wom Rage mera by his political o; when 
transport by the Great Northern proprietors, whose monopoly | lamenting bis short-sightedness. But his dopa, Le 





to them, and the benefit of railways to Franee was postponed 
for eight or ten years, of which M. Thiers has been repeatedly 





he trusted would then soon be put down.” Grand, was somewhat more reasonable. He a staff of 
As regards my latter prophecy, my friends, taking them | young engineers to study our system of road ing, and it 
either in alphabetical or geographical order, Barlow, Cubitt | wae copied closely in all the new roads subsequently made, 
and Harrison, have now pretty well realised what I uttered | and the Macadam principle of repairing was adopted ; and, in 
about bringing coal into London by railway, though they | fact, from that period the roads ut France have been 
only began some twenty-five or thirty years after it was first | changed, greatly for the better. I cannot but acknowledge 
thought about. Still it has been most effectually accom- | that the way in which roads in that country aro now 
plished. In respect, however, of what railways would be | up is superior to our own—especially as regards our 
able todo, in case of the momentary success of an enemy jof forcing good and light i to grind down 
invading‘ this country, I have to remark that one of the | broken stone. In France they many of the roads clear 
earliest duties required by the War Office, after the esta- | from mud in winter, and from dust in summer; and where 
blishment of our engineer and railway volunteer staff cope jroad materals are scarce and dear, they ‘ind a great economy 
was to point out the means by which, in the event of such a | in doing-so. . 
disastrous occurrence, the railways could practically protect | Mere politicians called upon to consider and judge of 
us; and the answer we returned went to the effect of de-|enginecring naturally fall into errors which, if excused, 
monstrating, that within forty-eight hours after the alarm | cannot be casily pardoned ; but what ean we think, or rather 
had been sounded, the whole military foree of the country | what ought the engineers of France to think, of a system 
could be poured down upon the enemy, on whatever coast | which p such a man as Thiers at their head, one who, 
the invading forees might land, without, excepting in a few | virtually robbed them of the glorious opportunity of doing 
limited cases, the fatigue of a single day’s march; and I | for themselves and their country what, after years of injurious 
would have asked our illustrious honorary member, Field- | delay, fellinto the hands of Bag\ish engineers and capitalists, 
Marshal Sir John Burgoyne, whom I hope I may be per- | becoming the first practical introducers, on a large scale, of 
mitted to call old friend, whose illness, I regret to say, has jrailways into France—a eystera which, in my judgment, 
alone prevented him from doing us the honour of ‘being | notwithstanding many advantages, hangs like a dead weight 
present this evening, but in his absence I shall appeal to the | on the talent, genius, and invention of that country ? 
Quartermaster-Genera]l Sir William Gordon, whom I am | However, scientific men, evou in this country, sometimes 
giad to see here, whether our replies were not complete and | commit queer and even sad mistakes. Witness those by that 
satisfactory, and whether what was thought at the time to be | very learned man, Lardner. At the Mechanical Section of the 
the mere boast of a dreaming enthusiast, is not now ready | British Association Meeting in Dublin, in 1835, he harangued 
for realisation at any hour—though God forbid! that that | brilliant audience on the extreme danger of travelling at 
hour should come! even though it found us as fully prepared, | high speed, arising from the effects of centmtugal force, over 
as forty years ago I ventured to anticipate we should be. ja railway curve of less than half a mile radius, at the very 
I am thus led to a subject which I had intended to have | hour when a large portion of those present had come to hear 
mentioned subsequently, but here seems to be the most ap- | him, and were going home again over just such a railway 
propriate place. The civil engineers, as a body, were first curve, and had been rapidly travelling over it daily for 
so called by Belidor, to distinguish them from the military | months previously; or the much more discouraging assertion, 
engineers. It may be readily understood, however, in how | by the same learned professor, only hazarded perhaps, at the 
many cases the military professional operations would partake | same meeting, or about the same time, and not so capable 
of the civil elements. On such occasions when appealed to, | of immediate refutation, namely, that it was a mechanical 
as in several recent instances, we have always been most | impossibility for steamers to make successful voyages across 
willing to give our military brethren any advice and aasist- | the Atlantic Ocean, 
ance in our power, as has been repeatedly acknowledged. | One more and the last reference to antecedent times. 
But now a new era is coming upon us, which will bring us | When the practice of railway making and working was 
much more in connexion with the military service. First, | firmly established in Great Britian, the rush into Parlia- 
by the organisation of our national volunteers, in which we, | ment for new lines was beginning to attract thenotice of our 
as engineers and artisans, have largely partaken, ziving to | legislators and the executive, the Government were desirous 
the movement our professional skill; and secondly, in con- | of laying down, before it became too late, a good system of 
sequence of the general extension of railways, and the recent ‘railways for Ireland, and appointed for that \purpose the 
introduction of the new powerful arms and implements, none |“ Irish Railway Commissioners,” to make due inquiry and 
of which have been, as yet, subjected to any regular fully- | investigation, and to report thereon. It was as impossible 
devised system, even in the most recent wars, but which will | then, as it would be aow, to select amy body of men more 
necessitate greatly increased influence of engineering in | perfectly qualified to discharge this duty—-Drammond, the 
military operations, the fall consideration of which we, as Cader Secretary for Ireland, who stood high in science ; 
civil engineers, including the most eminent of our body, are | Burgoyne, the Chief Commissioner of the Board of Public 
using our best efforts to develop; and we have the satisfac- | Works; Griffith, in charge of the Valuation De: ment of 
tion of knowing how greatly these efforts are appreciated by | the Ordnance Survey ; and Barlow, Professor of Mathematics 
officers of the highest distinction and experience. at the Royal Military Academy, Woolwich, the father of the 
I need scarcely say that a year or two before, and of | two distinguished brothers our fellow-members. The Secre- 
course immediately after the opening of the Liverpool and |tary was the late Harry Jones, an officer with practical 
Manchester Railway, the attention of the public generally | knowledge, both asa civil and a military engineer, after- 
had been drawn to the new system of locomotion ; a number | wards Governor of the Royal Military College at Sandhurst, 
of projects were brought forward, and many more were in | and the statistical duties were assigned to Harness, a gentle- 
contemplation, especially a railway from London to Bir- | man peculiarly well qualified for the office, lately at the head 
mingham, and another from Birmingham to Liverpool, for lof the School of Practical Mihtary Engineering at Chatham. 
amalgamation had not then become the order of the day. | To the commission were attached two civil engineers in the 
Among others was a plan for connecting London and Paris | fyj) exercise of their profession. 
by railroad, via Brighton (or, rather, Shoreham) and Dieppe,| A report from the commissioners followed in due time, in 
the long sea transit not being then deemed so objectionable, | which it was clearly proven that only a few cng se lines 
considering the distance between the two capitals by this | of railway could, looking forward to all probable increase of 
route was the shortest by sixty miles. \ traffic, pay yearly interest on capital expended, and then not 
A powerful combination of capitalists was formed, and | more * ml 44 per cent. on the average expenditure: the 
soon after the change of monarchy which placed Louis report further demonstrated that minor and branch lines 
Philippe on the throne of France, I was sent over to negoti- | would be unprofitable and probably ruinous; and it con- 
ate for a concession in the French dominions. I the | cluded by recommending that attention should be devoted 
honour of several interviews with his Majesty; the cele- ito the main railways alone, which it was indicated ought 
brated statesman, Thiers, then Minister of Public Works, |to have an uniform gauge of 6ft. 2in. This report was 
was sent to England, and soon after him Monsr. Le Grand, | received with mistrust, and treated almost contemptuously : 
his Under Secretary of State, came over. I had the honour | the idea of Government dictating to capitalists how to invest 
of escorting them one after the other, through the manu- | their money was scorned ; and the railway mania extendin, 
facturing districts and along the railways, some of which I | to Ireland, lines were designed with different gauges, an 
was constructing, and I thought I had convinced them both | executed tl districts where, to the dispassionate ob- 
of the advantage which the railway system would be to | server, profitable returns appeared to be hopeless. The con- 
France. 
After some considerable time occupied in inspecting every- | for those which do, the interest is, with one or two special 
thing which I thought most likely to interest these two | exceptions, under 5 per cent., and all the railway companies 
chiefs of the Public Works of France, and conveying them | gre now clamouring at the doors of the Imperal Treasury 
over road and railway at a pace at which I am sure neither to be bought up, hier gomenad of relieving the Irish people ! 
of them had ever moved before, M. Thiers took leave of me | And this from the representatives of the very 
in a speech full of compliments and polite phrases, which I i who had persisted in constructing such unremunerative lines, 
will attempt to paraphrase in plain English :—* Mr. Vig- | in spite of the proofs and recommendations of the railway 
noles,” said the accomplished statesman but bad diserimina- | commissioners for Ireland, whose judgment should have 
tor, “I am infinitely obliged to you, and I think you a very ‘heen relied upon and advice followed in the first i 
clever fellow, but, do you know, i did not believe a word of jand the accuracy of which has since been so 
ed, 


what you told me before I came, and now I cannot see the | 
great advantages you were constantly dwelling 1 You |" Y¢ has been often urged by theoretical writers, that our 
Government should have interfered to check the extension 


have good canals—but very small, and ours in France are L 
in Great Britian of rival schemes, and unprofitable lines of 
i what Treland, 


much superior: As for your roads, they are very good, bat I 
have not met a merchandise wagon on them in the whole of railway. — however, to in “ 
j it appeare altogether unlikely that dny one would have paid 
an 


my journeys. I do not think railways are suited to France, 
and as to your vaunted posting, we go quite as quick in | the slightest attention to check short of a 
i ibitory Act of Parliament, which it was and is 


France.” (Perhaps this last remark was not to be wondered sringsts prohi The ba 
utterly hopeless to could railways have 
ts, 


fi 


at—for M. lhiers had insisted on bringing over to — 
his own heavy lumbering vehicle, quite & Ia Louis % now reap the bitter 


with immense lamps, like the old Paris reverberators, at the 
four corners on the top of the coach, which carried heavy 
imperials, and eight or nine persons in and out, requiring 
six horses most of the wey) 

M. Thiers returned to Louis Philippe and reported 
the introduction of railways. He wade violent 


in 
his place in Parliament as Minister of Public W 


adverse 





| sequence has been as foretold, very few of the lines pay, end | bud. 








throug’ 
have collected, from every part of Europe, 
of the system of education for engineers pursued in 
countries. An is of these is preparing by our dis- 
tinguished member, Dr. Pole, F.R.S., which we hope will be 
in cireujation in the course of the present session. 

Meantime, let me recal to you the aphorism of the late 
Mr. Hosking, that it is “the combination of the workman 
and the Man of Science that forms the Civil Engineer! 
Dr. Pole informs me that the papers which have been 
lected, all point to the French system, as at 
Ecole des ts ot Chaussées, being the most { 
retically; I have already pointed outto you how 
completely our brethren on the other side of the C 
are educated, and I would stimulate you to make 
efforts in this direction for your own Dr. Pole 
confirmed me in what I had myself surmised, that it is t 
opinion of French engineers that we excel them in practical 
skill, but that they excel usin theoretical knowledge. Let 
me implore you, therefore, to reflect that if our scientific 
education were more nearly equal to theirs, our superiority 
would be beyond question. 

In going into the world, and beginning the s le 
professional life, keep in mind that what is true in politics, 
religion, law, and all other pursuits, is equally true in en- 
gineering—earnestness—to do what you have to do with 
zeal and assiduity, so that having yourselves thoroughly im- 


i 
stir ; 


> 


bibed sound convictions, you may be able to carry with you 
those disposed to confide in you. 
‘the first Napoleon said that “engineers ought to have 


ificent ideas ;” and it is no doubt well always to have 
an ideal perfection in view: but do not suffer yourselves to 
be carried away in pursuit of an ignis fatuus. It ia not 
given to every one to project such a work as the Sues Canal, 
the Mont —_ —_" similar 
Conceptions such as t generally emanate from 
men, and far-judging thinkers in their re ot 
upon the engineer to aid them in sn out 
Do you rather aspire to works of every-day utility, and 
yourselves especially from su that the merit 
engineer is measured by ihe Sipaeiiians on his works. 
this country, at least, the por gees | when it was 

that the public would ask, not what a work costa, 
who the engineer was that did it. I have alwa inculcated 
the doctrine that the success of an engineer is 
by the peeuniary benefits aceraing from his works as com- 
mercial speculations. 

In reference to the contrast between theoretical and 

tical work, I cannot avoid quoting from a lecture b 
late celebrated Dr. Whewell Master of Trinity 


Cambridge : 
Looking of art and science in 


at the 
we find that, in general art has preceded science. Men 
cuted great w before they had a scientific insight 
which 
were 


sive Fibe 





e 
.-5 
eitee 





tik 


serener beauty. 
« « Stimulated 
ski]]—stimulated 


to seek for Science as 
natural complement of Art, and fulfilment 
which Art excites—for Science, 
blossom of which Art i 
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68 ENGINEERING. {Fex. 4, 1870. 
LOCK-GATES OF THE NEW FLOATING BASIN, PORT OF FECAMP. 
(For Description, see Page 70.) 


Frio s 




















SAAN 
SS YQ 


ISSN 


SS 








SOY 
SS 


SAN 
VQ 
meron men 


QA 


S 








QGTTT, F WE qj ; WEEE Y 
Z YI YY Yew YJjJpv0? Y Wty YW YYY YY) WMMYJU!/) 

Z YU) YET LL, Z UM LL ee EME 
=: Fic.6 IE, yy 


Wy, 


SS 


i 


FIG 7 _ YL, 


Ny 
Qa Gq 
MQagq“ 


SSE 


NG 





RAy 


OWN 


WW 


NESS RRAHY SN 
\ 





PAW 


\ 


MG 


iy 


VDOT OOO OVO 











Fes. 4, 1870.] ENGINEERING. 69 





CORN WAREHOUSING MACHINERY AT THE LIVERPOOL DOCKS. 
CONSTRUCTED BY SIR WILLIAM G. ARMSTRONG AND CO., ENGINEERS, ELSWICK. 
(For Description, see next Page). 
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LOCK GATES AT FECAMP 


SETWEES the years 1400 and 1865 the jock at the entrance 


the fleating baem at Fécamp~—a port of the northern 

mst of France, situated about midway between Dieppe at 
Liavre—was reconstructed with a clear width of 54 ft. Lin 
and of euch a depth as to give a draught of water over 
the walle of 4. 1] im. at the lowest n and 41 f. at 
ring tides Owing to certain pecularities in 
f the roa 
the swing bridge by wh 
7 





the highest 
the arrangement 
it was necessary to pl 








ays on the neighbouring quays 





the ck 


is crossed close to the entrance, as shown in the « 





Fig. 1, on page OS of the present number; and this being 
the case, the two halves had te be made to turn inwards 
when the bridge was open so as to avoid their projecting 
beyond the face walls of the quay—a position in which they 
would not only have been in the way of v ) would 
have been liable to injury. Under these cir 
leaves of the swing bridge had to swing ov 
end as the position of the adjoining readwayve did not “ 





of the t ige being raised. t tops of the lock gates t ‘ 


kept wr >a “ | tha v otherwiee w 


“ ; a hem ' there Was 





ra . wr t wren when 





of sen wat to warrant their being construct 





“ y that material, and it was ther re reaolves art 


h r scar g than that ju t I 
horizental iroa girders have been introduced to st 
gvtes, a wrought-iron plate 0.39 in. thick being ; 
ind below each horizontal beam. ami these plates. w 
t samnmé width as the beama, have a 24 in. by 2 
angle trom rivetted to each edge, as shown in Fig. « I 

ate girders thus formed are not fixed rigidly t 

bui are merely attached to them by wood screws 

te plates, through which there screws pasa,.t 

ameter as te allow of a small amount of play, 

The framing of each gate is weil hound & 
horizontal and « pair of inclined tie-bolts, these | 

60 arranged that they can be tightened up when 7 
w hath wrought-iron straps 5} in. wid by id im. t k 
employed to stre ngthen the tops and bottoms @ 
shown in Figs. 2 and 7 The gates at planked 
each side, the planking on the inner side being 4 
that on the outer side 23 in. thick. EF leaf 
is provided with two slaices, the one 
oth 
which we have already mentioned as 
wrought-iron strengthening plates are eut away where 
Openings cecur,and wrought-iron piate sides are fitted to the 

OPenings, so as to prevent the access of water to the interiors 
of the gates. The sluice valves are of wrought-iron, and ar 

of the gridiron px the openings in themof course rre< 

sponling with the openings in the yates. This arrar 








r four openings, asshown in Fig 















materially diminishes the travel which it is neeessary to give 
to the sluice valves in order to obtain a full opening 
The chains for ng and shufting the gates 


to the latter 


bout the m Li t, and : 





as shown by the dotted lines in the plar l 
to wir ‘ the quays at th . 
by Figs. 4 and Besides thes na, |? 





arranged as show 
trut frames, of as they are called by 
rtes let, are provided t keep the 























water is at nearly the same level on both eiles 
also to keep them f n ing thrown per uring t ‘ “ 
igh water, when the water is fewing inwards « rt tops 
he gate The construction of these strut frames i« arly 
shown by Figs. 6, 7, 8, and @, the two last mentioned figures | p 
nlso showing how these frames fold in behiad the gates wi wi 
t latter are oper When the gates ar strut 
frames abut against blocks fixed to the outer sides « the w 
gate as shown in Fig. 1 The strut frames are si! ‘ by | caused the 
hand by the aid of movable bars. b 
Of the figures t rengravings not already ref i P 
Figs. 10 and 11 show the straps encircling the upper sof | ins 
t heel posts of the strut frames and gates r 
w » Pigs. Mand 14 « w the corresponding t ms at | ter 
+} f the heel posts } vy. 12 shows tl ; , ‘ 
recesses in which the hee! posts work, a tw 
f this that gates and s t ; 
strut frames oniy Dear « ely against ft ' " 
t iy sare closed By this arrangement the 
tances encountered when the leaves are oper 
is much diminixhed. The timber use ; 
gates was as follows: ( 
in gates, oak ° ‘ 
pe ‘ fn 
” THD eee 





EN GINEERING. 


Janda still higher speed with peas; chaff is blown 
per sec 


yout 364 tons in the eas 





, that these gates—f 








lireetion of M. Charles 
f the works was most sucess 


were erected under the 





itening pulley, M, suspended upon the band and sliding 
ically between guides. 

The maximum quantity of heavy grain conveyed by an 
I is at the rate of about 70 tons per | 
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half the breadth of the band, and set at an iz 

















ctions expenenced 
1 harboured dirt and | ‘ 
action of the screw 




















ep the goods for 


means of taining redress 
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mad. The quantity of grain discharged 








| by the 12 im: band travelling ‘ata speed of 8 ft. per second 


rate of about 35 tons per hour. Further trials 
were then made with a band 1% in. broad, formed of tw » plies 
of stout canvas covered with vuleanised india-rubber; this 
was the pattern subsequently adopted for permanent use. 
and was made continuous extending over @ distance of 
37 ft., and was supported upon plain cylindrical carrying 
fixed at intervals of 6 ft. apart, as shown at L, L, in 
page 6¥. The rollers were made of wood, with 
ight-rron spindles revolving in bearings of white metal, 
bricated with hard grease. The band was driven by 
shafting, and provided with a self-acting tightening appa- 


r in construction to that finally adopted in the 
and shown in Fig. 4, consisting of a heavy 








red to drive the band when 








Speer } nm ascerta ¢ equal to 
power 7 ht r foot rur Th 
t vt t t t nd roderd it is 
. 6 ite gr t w ’ i seton t 
vA ré n stead rf wh i ing 
g rs at highest working 
i ! { rr * t nv a streatn 
t Py t gh a distan { 
ans i ‘ r screw in st ry casing 
rew with r ving casing, a1 the travelling 
ide, the f wing are the results that have been 
r 
the « n serew res 
! lar @ 





























rreat superiority of the band t screws in 
wer 
irpos f passing the grair T eit s f 
: nds and at y points along t 
al cont : s Ww ir-bla nd | ‘ 
xe band ‘ r l, but with i ferent 
* } nable nt 
ar t f rushes { r rioua 
t ‘ i » the curr 
tr f grair fan upward d 
ne t thus ca rt grain clear { 
t air t rt distar so that it « i 
4 rht a i off by a spout to «¢ 
] This rr , er pr 1 thorough 
! ex ; ted in ‘ 
tht u the s trav I g s for 
1 throw 4 (J ratus 14 shown In 
‘ ] “ 
I ( in I gs ar 5 
5) ng i af ‘ carmag Db 
t =] i w T , ‘ 
tr : * ‘ ge ~ 
ng t und Ww yra 
‘ t re secur 
and e « 4 ( I Cxing 
tat« né r r y eans of ‘ 
rm wheel, H, so as to bring the pair of r rs, BL I 
in the pr per position for threwing t grair 
same direction in which the band, I, is runr 
are turned back into the horizonta 
the band when t arriage, D, is to 
ved to another place along the band. A « 
, attached to the carriage, D, for « 1ing th 
Lin in its fall and les r it off on either s f 
No diffi y is experier 1 in keeping t 
band ; found necessa ry to glide t 
it from th ng pper through a spout rather 








the horizontal, so as to give t 
band a bhoriz tal velocity nearly equai t 
Some difficulty has, however, been ex 


ns of the machinery from 





by gravity of vari a i 
. t m the hojper 1 
S yt ce a Pair of j 
et yg s upon t 
4 g yh Ww lo 
I r th ‘ 
t s of gran ng t 








> bw the a 
papers on the railway sys t) 
’ , t . 
\ bs T t 
Ww ‘ at I 
g & g 
y° we ‘ a I ‘ 
uni . r ‘ : i ' 
fa t twee MI ‘ 
the s at t ne rr 3 i8 ¥ mu “A 
‘ th aflic is badly organis let 
nd trains run upon them but this is a 
mmerT men Before the railways w 
has ld t nt so as to arrive by a 
This is now 1 longer possibie the railway 


months instead 
» 
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RUSSIAN ORDNANCE EXPERIMENTS 
We reprint the following partienlars, translated from the 
Russian Artillery Jowrnal, of tue trial of an 11 in. Krupp's east- 
steel breeci-loading gun, fired against the Hercules’ shield last 
August at the Woikow Artillery Ground, near St. Petersburg. 

“Up to the year 1868, the regulation calibres of our-breeche 
loading guns for coast deience were 8 in. and 9 in. 

Trials made in Russia, and the comparative trial with guns 
of large calibre in Prussia, agreed in demonstrating that the 
Sin, coast gun acts with great effect om ships with 44 in. 
armour plating, even at distanees of 1866 yards, and that at 
the same distance the 9in. gan can do very serious damage 
to ships with 6 im, armour plating. Ata distance of 700 yards 
the 9in. gum pierces an armonred shicld with Sim. plates. 
i success in attacking ships with Sin. or 9 io. plates at 
great distances, or ships with st bicker plates even at short 
ces, the 9in. gun is not of sufficient power. Having 
d to this, we have included the 11 in. gun in the regula- 
tion calibres for coast defence. 

rhe first trial gun of this calibre, made of cast steel and 
strengthened with hoops, was manufactured for our Government 
at Krupp’s factory. This gua differed somewhat in its mea- 
irements from the design to which the new 11 in, guns are 















e. This difference, w : arose from the gun having been ori- 
ginally intended for a muzzle loader, consisted principally in the 
rth of ¢ », being 27 in. shorter than the length of the 

b yf the gun, according to the design finally adopted 
In consequence of t the i ' y of projectiles fired 
with battering g the si 2g wed cessariiy oe 
about 50 ft. less thar m the new guns. The trial guo had 
been submitted last year at Arupp’s factory to a trial of en- 
durance, had fired 400 rounds w uttering charges, and had 
n been removed te the Wolkow Artillery ground, near St. 





Petersburg, to ascertain its destructive eflect against armoured 
£ is of very great strength 


took place in the month of August 


























current a shield representing a portion of 
the broadside of the ironclad English ship Hercules. This | 
i was lt up t wing manner * — Three | 
wrought-iron plates, each 16 ft ng, 3ft. Bin. broad, the two 
, the upper one ¢ thick, were fastened by bolts 
cr te k heads to a backing consisting of borizontal 
te balks thick, between which, through their whol 
t mn Li strips of iron plate were inserted, 
s gthened with angie 
Immediately behind the teak balks were two wrouglit-iror 
plates, one be 1 the other, each 1 thick. Behind ti 
( a row of vertica uk balks, 9 in. thick, between w! 
t their ' e breadth, were inserted nine 1 in. strips ol 
ate, strengthened with g » whole rested 
a t two rows orizontal oak balks, the front row being 
é thiek, i the hinder 9in. =| nd the latter was 
fastened a 1 wrought-iron plate. The whole thickness of the 
. was refore 89 in.; the whole thickness of the part of 
s wit mm. plate, 18 le thickness of 


é rt of the shield with 6 plate i The whole length 
j 



































the kd was Lot s heig | e back of the 
i five wr I lin. sta x jon, and rested 
i were cor t together, and formed a 
fra to su shield All three plates were made at 
the Millw Wi jo The H tiles’ shield is one of the 
very st gest-armoured shield gned up to the present time. 
In June and December, 1865, at Shoeburyness, gunnery 
periments with the Armstrong 300-pounder (10.5 in.), and 
‘ pounder (12in, and 123in.) were made against a similar 
sliie [he solid steel projectiles, fired from the 300-pounder, 
v i 60 1b, and 66lb. of powder, did not pierce the 
i, even at the shortest distances Phe G00 lb. solid stee 
projectiles, fired with a charge of 100 \b., ata distance of 7 
ul velocity of 14204 feet per second, went 
g late, and remained in the wood backing when they 
st ‘ | t ged portions of the smeld; on the other hand, 
when they siruck places in the shieid which were already 
weakene evious rounda, vw right throngnh the target 
hr ilts of at Shoebur 8S, 1t appeared 
that the Her es 8 s y at resisting power, and 
tha pa ies t ' Arm t in against 
i " 
The rtor i cast 1 breect 
i g i K i " 44 hy is Wilh cast 
i t “ ere ma at K p's 
‘ s ig i f . byt g tin 
with g were fired from the 
F batt " ¥ rib. of prismati 
} na 8 : 2 tie powe ol 
mg the estructive eti iT the target at aiticrent 
tances, wilhout ! ssary to move ti heavy 
an to Othe tances I se tw ) is were fired wit 
a {85.5 lb. of prismatic powder, and two rounds with 
tthe same powder. With the charge of 85.5 Ib. the trial 
n produces the same effect at 466.6 yards as with the batter- 
cha e at 746.6 yar the new Llin. guns with 
tering charges at a dist l 5.5 yards With a 72 Ib 
‘ ge the effect of the tria ' the sarne at 466 yards 
it a distance of 161 yards w the battering “and the 
same as tha he new Ll gunata dist } 
The effect of the Li-im. trial gun th batte 
yards is the su " it of the new 11- 
: he prin tot € 
trial was as ws:—i t f 
t thew and « xed its fligiit into the pla 
i } ced m the te Ww ta vai form, baying a 
} Lu . A er of 13 
y ) t 4 K Say rou ‘ 
* The Russ irvitle tains draw it 
5 i before ' ¢ 
a | tate . I Eng repor 
127 ! a steel shot weighing 
elocity, 142 “ 60 ft. irom muzzle of gup 








backing. The projectile, which was picked up after the firing, 
ved to be quite whole; the lead jacket was stripped off; the 
ength of the shot was lessened by ¢ if.; bat, in other respects, 
its dimensions had apparently remained unaltered, At the 
second round, which was fired with a ¢harge of 85.5 lb. pris 
matic powder, the projectile did nob strike the shield direct, but 
grained 16:3-fe, tt, hitting’ a9 lying on the ground, 
and then struck with its side against the lower 9-in. plate of 
the shield. The indentation produced was sbout 2% ft. long, 
up to 1 ft. broad, and up to 44 in. deep. The plate was buckled 
inwards 2 in., and showed cracks on the bottom edge of the 
hole made by the first shot. The projectile broke in pieces. 

At the third found, which was fired with 85.6 Jb. of pris- 
matic powder, the projectile struck tlié joint between the two 
lower plates, pierced .the whole shield, grazing 58 ft. 3 io. 
behind, and thea continued its flight. The dimensions of the 


hole made by this shot were almost the same as in the case of | 


the first. By this shot, a bolt was also broken and a stay curried 
away ; the shot, which was picked up after the trial, proved to 
be broken into two equal parts, about perpendicular to its axis. 

At the fourth round, whieh was fired with a charge of 72 |b. 
prismatic powder, the shot struck the npper6 in, plate near 
the lower edge, grazing the toy edge of the miidie plate, and 
went right through the shield. ‘The oval hole made by this 
shot was of somewhat larger dimensions than the previous 
ones, the horizontal diameter being about 13.6 in., and the 
vertical 11.9 in. 

Ol broken 


bolts there were three—two in the top plate and 





i die plate; in ad , a stay Was separated trom 
the backing. The shot, which wag picked up after the firing, 
ved to be quite whole; the lead jacket was stripped off; 


its length was diminished by almost 


iti 





in., otherwise its dimen- 
ged 

At the filth round, which was fired with a charge of 72 lb. 
prismatic powder, the shot struck the middle 9-in. plate near 
the lower edge, penetrated so far into the target that the sur- 
face of the end of the shot was level with the front surface of 
f 


s10ns Nad apparentiy remained nnocbha 


late, and there remained. In doing this the head of the shot 
went through the plates the whole thickness of the teak back- 
ing, the two 1 in. plates, behind the teak timbers, and about 
4 in. into the upright oak balks, The other damage visibie 
after this shot consisted in injury to the stay, which was in the 
neighbourhood of the point of impact, and in carrying away 
ts. The shot remained apparently whole. 
After the termination of the trial, the whole shield had been 
driven back 6 almost parallel to its original position. 
This gunnery trial, in which the plates of the shield had 
proved to be very good, showed that our I1 in. gun of the new 
whea fired with good steel projectiles with a thin 
lead jacket, is capable of doing the following damage te armour- 
plated walls of the strength of the broadside of the British ship 
Hercules. 
t a distance of about 842 yards this shield, both with 
i 9 in. plates of good quality, is pierced with a consider- 
tf; 


some rive 






constructior 








| able surplus of power. 
} distance of about 1166 yards this shield is also 
} gh with but «a small surplus of power. 





throvgh the whole shield, and avail ourselves of the formulas 
jerived from the re f the gunnery experiments of the 
English, Prossian, at r artilleries, against armour plates 
with backi we gather that the tance of 1999 may be re 
| garded as the it at which r ll in. guns, of new n ake, 
| may produce very destructive effects when fired against slips 
| whose broadsides are of the re of the Hercules and are 
| covered with 9 in. plates. 
Although at this distance we cannot reckon upon every shot 
fired piercing the broadside deserived, still it is beyond a doubt | 
t they would stick fast in t wood backing, after having 










listance of about 1983 yards a shield of the strength 
with 6 in. plates, is pierced, 

he same distance, when fired against the shield pro- 
tected by 9 in. plates, the shot pierves the plate, and sticks fast 
after it has penetrated its whole length. From 





) 











the results of this experiment, it may be concluded that our 
11 in. rifled seb ieal breechloading gun of the new make, pro- 
vided with good steel projectiles, is considerably superior in ex- 


ecution to the English 12 and 15 in. (600-pounder) wrought- 
iron rifled 25-ton muzzie-loading gus; and that it is a very 
efficient against fleets with armour plating of cousiderable 
sum, but even at greater 


gut 
thickness, not only at short and me 
distances, 

If we consider that, as shown by the experiment made, when 
fired against the Hercules’ shield, at a distance of about 1983 
yards, the projectiles of the 11 in. gun pen etrated their whole 
length, and, at a shorter distance of about 1166 yards, go 














fe through the 9 in. plate, ai re produce the fall effert 


of their bursting charge. Gs 
At a distance of about 1282 yards ail good 11 in, steel pre 


iles must pierce a shield of the strength of the Herex 





oadside, protected by wrought-iron plates of the best quali 


Proposep SEw Ocean Steamsnie Listz.—The American | 


irtizan says: “ A company calling itself the * International 
r 


‘temporary office 





Steamship Ci mpany and hailing tf 
in New York, has, through its president, informed the Post- 











master-General that it has eed upon the terms tod econ- 
ditions with the bailders for the construction’ of two iron 
steamships, five hundred feet m tength, sixty-six feet in 
width, and thirty three feet in depth, the 1 to be 
| twenty-five miles an hour in smooth water, and the time in 


which they are to make the transatlantic trip. to be from six 
and a halt to eight days. We are 1 


veasels are to be built in this country or abroad, or, indeed, 


not positively that they are t e built at all, and there is a 
general indefiniteness of statement in the mmumeation 
which we are sorry to see. Weshould much lke to see a ine 


steamships built with J 
ength, breadth, and depth stated ; and we are so iar satisfied 


that. built of proper strength and with proper means of pro- 





puistion and engines, 


nvthing afl 





fwd in every respect na 
to claim them as American, not only m design but m con- 








t informed whether these | 


something like the proportions of 


uch v sseis would be tar nore success- | 
st, that we should kke | 


INSTITUTION OF MECHANICAL ENGINEERS. 
Tue twenty-third of the m 


ure Theatre of the Midland Institote, Birmingham; 
The Secretary (St ? Marshall) aoe aks see 
rW.P. tes 

hen oe which je the a of ‘the 
then presen satisfactory progress 
Institution d Co et a ae ee Sere 
and reference was to the and important meeting 
the Institution held in’ Newcast Tyne last sammer. 
The annual election of officers then took place, Joba Rams- 
bottom, Esq., being elected president. Several new members 
were also elected. 

The adjourned discussion was then resumed upon the paper 
read at the previous meeting, 
On Le Chatelier’s plan of using Counter. Pressure Steam as 

« Break in Locomotive Engines. 


By Mr. C. Wittiam Siemens, of London. 


The subject of this paper was a new mode of obtaining retard 
| ing power for trains in descending inclines or stopping at stations, 
by the reversed action of the steam in the locomotive; this plan 
is already in extensive use on the Continent, and is just be- 
| coming introduced inate this country. In ordinary locomotive 
| ines, when the valve-gear is reversed while ranning forwards, 
for obtaining in an emergency the retarding effect of the tull 
| boiler pressure opposing the motion of the pistons, the reversed 
| working cannot be continued longer than a few minutes without 
serious iijury, owing to the heating of the cylinders, and the 
cutting of the rubbing surfaces from want of lubrication, The 
distribution of steam in the reversed working being effected by 
the slide-valve in the inverse order and on the opposite side of 
the piston, while the motion of the piston and driving wheels 
still continues in the sume direction as in the regular working 
not reversed, the cylinders act a8 pumps in the reversed work- 
ing, drawing in behind the piston the heated gases from the 
| smoke-box at atmospheric pressure ; and in the return stroke 
the contents of the per a are then compressed after the 
closing of the exhaust port, and foreed by the piston into the 
boiler against the full pressure of steam. The latter portion ot 
each stroke of the piston is thus made against the fi boiler 
pressure, which resists the motion of the piston, and coase- 
quently acts as a powerful retarding force to check the rotation 
of the wheels in the direction of running. 

The simple and efficient plan designed and carried out by 
M. Le Chatelier for counter-pressure working consists in intro- 
ducing a small jet of hot water from the boiler into the base of 
the blast-pipe or the exhanst-port of the cylinder; this jet being 
discharged at boiler pressure into the atmospheric pressure of 
the exhaust passages, the greater portion of the water instantly 
flashes into steam at atmospheric pressure, and instead of the 
heated gases from the smokebox, a moist vapour or fog is now 
drawn into the cylinder behind the piston, The rabbing sur- 
faces are thus maintained constantly Inbricated by the presence 
of saturated steam, and all heating or cutting is entirely pre- 
vented. The jet of water is regulated so as to be always 
slightly in excess of the precise quantity required, the object 
being to prevent the possibility of drawing in any of the heated 
gases from the smokebox ; and the constant escape of a siight 
cloud of steam from the chimney affords an indication to the 
driver of the sufficiency of the jet. Mixed jets of hot water 
and steam, in various Sa have also been employed in 
particular cases of working. The use of the counter-pressure 
working has the important advantage of rendering the great 
weight of the engine available as brake power ; and as the amount 
of retarding power obtained from the counter-pressure steam 
against the pistons, when running reversed, is Jess than the pro- 
pelling power of the steam in ordinary working, the engine wheels 
| are not skidded upon the rails; but a steady retarding force is 
| continuously applied to them within the limit of their adhesion. 
| The wear of rails und Syres that is caused by the friction of the 
train wheels when skidded by the ordinary brakes, and the con- 
sequent injury tothe wheels by wearing flat places in their cir- 
curnference, are avoided to the extent that the counter- pressure 
| steam is used as a brake on the engine; and the practical work. 
ing of the counter-pressnre plas has been found so satisfactory, 
that its use Las even been carried so far in many cases as to 
supersede the employment of the train brakes, not only in de- 
scending inclines, but also in stopping and shunting at stations. 
In slanting, the steam regulator is left constantly open, and 
the motion of the engine is controlled entirely by the reversing 
handle. ‘The employment of the counter-pressure working bas 
now teen extensively adopted in France, Spain, and other 
countries, as many as three thousand locomotives being now 
egularly worked on this plan, both in descending inclines and 
in stopping and shunting at stations ; and in all cases its adoption 
has been attended with complete success. 

A paper “ On the further economy of Fuel in Blast Furnaces, 
lerivable from the high Temperature of Blast obtained with 
Cowper's improved Regenerative Stoves at Ormesby, and from 
incréxsed capacity of Furnace,” &., by Mr. Cuurles Cochrane, 
jot Dudley, was pext read, Of this paper We give an abstract 
mn avother page of the present pumber. 

After the meeting a number of the members and their friends 
dined together, in eclebration of the twenty-third anoiversary 

jon. 
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Tue Preestan lron Traps.—The Prassian iron trade 
shows much activity; the demand for pig bas, indeed, ac- 
quired such proportions that the blast furnaces can scareely 
keep pace with the eonsumption. In consequence of an 
advance in the price of coke, and in consequence also of the 
diminished iperts of Enghsh pig, the Prusman firme have 
| raised their prices to some extent. There has been a good 
| demand for merchants’ iron upon the Prussian markets, 
and prices have advanced. Large orders tor rails bave been 
} 
| 





given out, as much as 87,500 tons bemg required tor State 
lines in Northern Germany, and 12,5et0ms for Southern 
Germany; the rail-rolling milis of Prewia will be fuils 
| employed for the whole year in the execution of these an 
other orders. 


anniversary meeting members of 
oe peer was held on Thursday, the 27th of January, in 
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‘ 
STEEL RAILS 
To rus Eprrox or Exotnernixa 
Sy As it may be of interest to some readers of your 
widely circulated journal, I send herewith an outline of the 








section of a steel rail, eb 
its heads by two 
shunting This rail was one of the side rails to a 
set of pointe leading to a range of marshalling sidings at this 
station, over which a shunting engine is passing backwards 
end forwards day and night 





wing the effect produced on one of 


peratr The. 











. 
’ 
| 
| 
. 
’ 
» 

I fac ry s, the nder, brake, and sand ar 
olten apy i, ca g the slight excrescence at A, which is 
evid t the f i i ent ft t1o8 

The t nraisin the pos n ipied by this rai 

m thr » six months 
1 { steel over n side rails to points 
r wearing down of the former, which 
permits the adjacent point rail to lie close, whereas side rails 
f the latter material n crush inwards, causing points to 
" gauge. The dotted line in sketch shows the original 
t fra and the strong line below the present shape 
I am, Sir, yours truly, 
Epwarp J. Cromrros, M.S.F 
4 t k kag L.. and N.-W. B 
ary 20. 18 

Cun iwerrs s or Crivit Exatnenrs.—At the meeting 
of this Society on Tuesday t inet., Mr. Charies B 
Vigt s, I S., President, in t chair, twenty candidates 
were ballot rand declar july elected, including 
six Members Mr. George Allan, Leadenhall-street 
Mr. Alfred W. Craven, New York; Mr. George Clementson 
Greenwell, Eng r of the Poynton and Worth Collieries, 
Cheshire; M Ja s Hendry, West nster Mr. Samuel 
Guyon Purchas, Engineer to the Local Board of Health, 
Worcester; and Mr. John Bell Simpson, Blaydon-on-Tyne 





\asoctates, viz 
of 


Fourteen ger 


* : 1 we 
Ww. H leckett 


B.L, P.W 


re elect 


Captain 
India; Mr 


D., vernment 








Henry Hakew ate Contractors’ Engineer, Danish Rail- 
wave: Mr. Ja Innes Hopkins, Cannon-street, E.C. ; Mr 
Thomas Horn, W au Mr. William Charlee Luard, 
Liandaff House shir Mr. Reginald Empson 
M mn, As eer, Solway Junction Railway 
(nna Mr. I Resident Engineer of the Bret 

ford Gaswork el James Morrison, Westminster 
Mr. Pl vernon Herbert Noyes, Student of the Institu 
tot ‘ neers, Rosherv [ronworks, Northfleet 





Westminster; Mr. John Thorpe 
M. Emile Theodore Quinette dé 
ir des Ponts et Chaussées, Havre; Mr 
Mr. Edward Wilson. West 


Pain 


|-gTrov 





Stead, Southy 


rt 
I t 


and 


. of the Bye Laws 
admitted Students 





f the Institution, viz Thomas Burgess Fry, William 
Greenwood, George Gatton Melhuish Hardingham, Joseph 
Heimg. Sidney Prest Thomas Edward West, and Alex- 





er Patrick Wrig 


years and nine months of almost incessant | 





FORGED 
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i Tur want of a good iron screw to fasten into wood has 
‘ g felt, more especially when the screws are wanted 
lof large siz The wood screws hitherto in general use in 
is country have been cut, and the process of « g 
besides being expensive, destroys the fibre of th r ¥ 
itting it it between the threads, and thus leaves the 
threat isolated and unconnected to the main portion of the 
screw, except by the simple adhesion amongst themselves 
f such portions of fibre as may be left, the practical strength 
f ti r being limited to the area in the centre that has 
not b so mutilated. We have now to bring before the 
tice ir readers the patented invention of Mr. H. P 
B Low Walker, Newcastle-upon-Tyne, by which 
screw f anys ean be forged with threa is complete, and 
D way that the fibre of the iron is in no resp 
injur is made to enter into each particular thread 
, bind it to the central portion of the bolt. Mr. Boyd 
vi ' ess, is ena i to forge these bolts from 4 r 
ar r to any size, with great rapidity, and can 
t sat a pr not exceeding those cut by mact ry 
rt woodeut ab which i copied from a ph ty 
hows e of the various descriptions ma Fig. 1 ! 
ameter, 16 very useful for general purposes I 
! ameter, is specially made for railway chairs I 
‘ n. deck screw ig. 4, Lin. diameter, is vecially 
ma f my te ships Fig. 5, isalu liameter bolt 
nt dou when cold, and shows how the fibre of th 
n has been preserved sin there is r flaw r crack 
vis and we need # y remark that no cut « “ 
what a vy have at 1 ich a test as th 
big. 6, t r shown with a cone beneath the head 
und is usefu ‘ posite ships and various purpose 
hig. 7, liu am is specially forged for securing 
ur ry t ue ak backing These bolts from tl 
smallest t argest are all forg i with the utmost exact 
D ar art moot n the outside as if cut, and having 
1 natural skin th n preserved are much less liabl 
to be a l y damp or by the acids contained in the wood 
which they are screwed They seem especially suital 
ibstitutes for the ordinary twisted spikes for railway « } 
i are not so hable to be shaken loose. lhey, also 
“ il hold inthe wood through the pit h of the 
jual to the diameter, although if they were cut 
e rendered useless. This increase in holding 
proved by Lioyd’s test at Low Walker to bx 
h enables a screw of but moderate length 





1 to the wood equal to the cohesive strength 
Thus, the outside plankin 
permanently and effectually 
the inside without any 
than by the usual mode of letting the 
nuts behind the angles, pro- 
wooden plugs driven into the 





diameter a 


be more 


composite ship can 


secured t an irons from 





sacrifice of strength, 

wood 
heads by means « 
These plugs are apt to get loose by the ship working 


heads in tl and usin 


, 
x 
the t 


tecting 
skin 

at sea, and the water coming into contact with the iron soon 
These bolts, however, screwed into the ship 
le need not pass through, and are thus secure 
ing so act 1 It would be 
the uses to which these screws may be 
applied. They have been tested in oak and teak planking, 
also in deck deals for merchant vessels, and have on every 
occasion drawn the heads of the bolts in general use through 
the planks. In France, where forged wood screws have for 
some time been in use for securing armour plates, very good 
been obtained we noted in this journal some 
Mr. Boyd's important one, 


rves the netructor. 


destr it 


Ins! 


ys 
from the 
from any 


ble to 


ehance of ft n 1m possi - 


enumerate aii 


as 





results have 


nvention 18 a very 





attention of every ¢ 
le large quantities at his factory 
Newcastle-upon- 


i 


Mr. Boyd has already ma 
at Low Walker, for the Corporation of 
Tyne, for the new quay tramway, for J. W. Jennings’s pater 
railway chairs, on the London and North Western Railway, 








for Sir W. G. Armstrong and Co., and for various ship- 
builders, colliery owners, contractors, & 

Tar Serraeap Fos The Secretary of State for War 
has accepted the tender the Fairbairn Engineering Con 
pany for the Ironwork of the first of the great armour-plated 

rt= at Spithead 

Ine Mawxcuestee Association or Eneixernisa Ew 
pLoyers, Foremes, ayp Draventsmey.—The fourt th 
anniversary of the formation of this institution was celebrated 





on Saturday the 29th ult., at the Merchant's Hotel, Mar 
About twenty gentlemen assembled 
chair was filled by James Rye, Esq 


linner 


1 the 


ater. bv a 


mn the occas)or in 


f Oldham 


WoonD 


i 
| 
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MUD COLLECTORS FOR BOLLERS 

We give, below, a sketch of an arrangement for preventing 
the incrustation of boilers, designed by Herr l’oyper, and which 
was applied rather more than a year ago to a boiler at the 
machine-shop of Herr G. Sigl, of Vienna, and with good results. 
Herr Popper's arrangement, which is shown in the sketch as 
applied to a plain evlindrical boiler, consists of long strips of 
in width, which are introduced through 
, 0 as to form «4 


sheet iron, about 12 m 
the manhole into the boiler, and there unite 
jer placed parallel to the lower half of the boiler 
and supported at a certain 
its exterior 





half eylir 
This half ider is kept in j 
distance from the boiler shell, by projections on 
Sigl’s boiler, to which the apparatus was applied, is 4 ft 
n diameter, and the space in this case betweer salt cylinder 
and the external shell was Ijin. at the sides and 24 at the 
bottom, the upper edges of the half cylinder being on the level 





evie lace 














of the low-water |i So far the apparatus does not differ 
greatiy from several arrangements of screen plates tor mereas- 
ing the circulation which have been applied to boilers in many 
instances th in this country and on the Continent, during 
the past few y $s it, on referring to the xed section, it 
w en tuat Herr Popper attacie the ball Cylinder a 


series of central pipes, through which a downward current can 
to the bottom of the boiler, as shown by the arrows 


. which are made of sheet iron, are, in Sig!'s boiler, 








These P 





» In. in diameter, and are placed about 24 in. apart from centre 
to centre; but it appears to us that the number of these tubes 
might be increased with advantage, particularly towards 


that end of the boiler which is exposed to the greatest heat. 
4 





d the pipes just mentioned, and filling the lower 
part of the half cylinder for a depth of 8 in. or %in., 
are placed a number of pebbles, about the size of an egg, 
these pebbles not only serving to keep the whole apparatus in 
place, but being also found to perform the function of taking up 


the deposits from the water. The trials ot Herr Popper's 
arrangements at Herr Sigl’s works have, far as we have 
heard, proved very satisfactory, it being stated that the internal 
surfaces are kept quite clear of scale, and the whole of the 
matters forming incrustation being deposited on the internal 
rface of the half cylinder and amongst the pebbles, the water 
in the interstices between these latter being always in a quiet 
Where plain cylindrical boilers heated by waste gases, or 
other means, are in use, it appears to us that the arrangement 
we have described is worthy of a trial; and we shall be glad to 
bear of the results of its working in the event of its being applied 
in this country. In conclusion, we may state that we have been 
informed that Herr Popper intends applying a similar arrange- 

ent . and locomotive boilers; but we must 
it we do not at present see how suck an apparatus 
ntageously applied in these cases, 





State. 








Wootwica v. Wairworts.—A 35-ton Woolwich gun is 
‘dered to be manufactured at the Royal Gun Factories, 
Royal Arsenal, Woolwieh, to compete with one on the Whit- 
rth 7 of the same weight, now being constructed 


“ rinci pie 





Tue TRaNsreR OF THE TELEGRAPES.—The arrangements 
f the Post Office at Liverpool for the purpose of taking 





charge of the telegraphs are virtually complete. The 
central office will be at the Central Post Office, Canning- 
place. There will also be offices on "Change and in one or 





two of the principal streets, and 5” sub-otlices will be opened 
immediately in the town and district. 
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THE CHARTERED GAS COMPANY 


Becxtos Wougs. Sraectat Mata. 


Fiea. 15 to 21 illustrate ome of these examples of special! 


construction, in which the 4ft. maim has been necessarily 
contracted in passing over the North London Railway at 
the Poplar station, Bast India-road, there not being suffi 
cieut depal to lay down pipes of the ordinary section beneath 
the road, "nd preserve, at the same time, the requisite head- 
way abovethe rail level, Pigs. 16 and 17 show, to a oma 
scale, a Beveral and section of the main reser yr 
where the tp. the Yailway is 25 ft, but for a dutan 
of 67 % & special construction” te necessary It will be # 
that the orflinery 48 b iadin: Sorminates on each side of the 
railesy, ani 169. from the face of the retaining walls, and 
that to the flanges of this Seem nal length of the ordinary 
section # reverse curved pips, 7 ft. Gin. long, and 4 ft. dis 
moter, is attached; to this follows a taper casting, 6 ft. in 

hb, ae shown isthe plan aid section, and between the 
faces of these apecial castings, a distance 0! 3) ft.. 1s place 
wrought-iron tube, mada of jin. plates througheut, and 
fastened with fin. rivets pitched 2 in. apart, the joints being 
made geod, in the usual way, with tape and red 





















In Figs. 18, 19 and 21 are shown th 
stings by wi t u 15 in. pipe con! 
wr ght-ir boxes, and which us so formed as 
itself to the shape each Fig. 1948 @ vertica 
special casting, and Fig. 20 a plan, from w “ 


seon that each is made of two parta, bolted toy 
vertical axis of the mai The thickness « 

1; in., and the sides, top, and bottom, are stiffen: 

of the same strength, and the two halves of th 
are fastened together by 11 in. bolts spaced at inter 
)in., and bolts of the samé size and piteh are used for 
ng the tapered length to the curved length of : 





Fic . 26 


a 














Tv 
} 
. se 
' 
the wrought-iron boxes Fig. 21 i# an end eles n of 
the special casting, showing t! anner in wl rm 
at the end a ning the w cht-iron tubes, is ! ried 
into the circular shape, where it is bolted to the curved main. 
Fig. 18 is @ cross section of the wrought-iron tubes, which 
eroas the railway, and it w be seen that it is vided ngi- 
tudinally down the centre by a web of the same mer ns 
as these on the outsicds The plates for tl side and 
centre webs are in lengths of 6 ft.. and are 15 ir eet 
They are placed 6 ft. apart, so that the total width of the 
tube is 10 ft The plates forming the top and bottom are 
10 ft. 6in. long and 5 ft. wide, and being disposed trane- 
versely, cover t ns ow : f the do . The 
er ates at ble, being pla and 
itexde the plaie They a alternately flat st wie 
by 4 t h nd F ne r wy Lim. by if 
vle irons at the rners ‘ ¥ ’ 
n. in 10 ft ogths, wi ! s. The 
nas if the tubes are fi hea : é ) 
wide by 4m. t ~ astened t f ti t with 
angle irons 4in. by 2) m. by | in. and by ti flanges 
which are perforated with holes @ in. apart, th inction 
between the tube and the tapered casting is ma 
It will be seen in | ig. 18 that two of the cast-iron girders 
nd the brick arches turned between them, » r th 
superstructure of the Nerth London Railway ge where 
ressing re, hav t removed to “ r 1 for 
t t t Well cover y n 
rete ant P : bieh exter ‘ s the 
u ‘ ach abcde { the 
b ’ ! the det of 
n st ' r the Brita 
@ Lame ( ( mercia 
» by “ 
‘* : gt “ att ' 
nd 2 ft Liz att © tune iw Mid ' rth 
side of the bridge, and it an arched trough 








of cast-iron (Pig. 22) 21 tt. 8 


m Span, and eurved to ¢ 
with the shape of the bridge, 


of which the brickwork is « 


ENGINEE 


away for that length, and of breadth sufficient to admit the 
, which is 7 ft. Gen wide 
of this trough is 2 ft. 4in., corresponding to the thickness of 
and it is laid at the same skew as the 
This casting is made in six parts, bolted together 
the ceritre benesta the 
By two transverse 


the arch of the bridge, 


through longitudinal flanges in 
wrought-iron tubes by 1} in. bolt. 


flanges the castings are also connected lengthwise, as seen in 





tmpartanr _— 


aunts are strengt hened by flat cover pk: 
the outside by T-irons 4 in. by 4 in. 
the sides and the 
ormed with L-irons of the same see- 
Railway crossing, and 
flanges at the ends 7 y witch the tube ia secured to the 
the 48in. main are made of 
Fig. 23 shows an enlarged 


London 








crossing, as the br 
The total 
is of the same area 


ther form 


rders, which support transv 


n the central pier. 
which shows a part of the bridge, 
of the gas tube and 
the tube over all is 136 ft. 10 in. 











1 bedplates are to be 
the abutment with we r 


‘ ated the end 


EKING. 
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lhe wrought-iron tube is made of j in. plates throughout, 
and is of similar construction as the one just described as 
I London Railway, except that a greater 
pth being available in this place, it was unnecessary to 
i The plates f wanes 


wie and 3 ft. lon 
bin 





+ as that prev isly ce 


n that g as Ww 
ibe rour 
wh t . " 
Me ST : sting 
‘ \ r r 
! 1 
mit in at the r 
' i . 


bridge over the 
ast Phis, like tha 
| supported by. & ¢cast-ir 
miy 12 ft. Yin. lor 





ength of the 


precisely similar constra 

ates | -irons being 
ial eastings of the sam 
isin. pipe form the connexion 














ion 18 Indicated in 
and the relative positions 
adjacent girders. he total I 
, and its cross section is 5 it 
es in the tube are 4 in. thick tl 
made guod in th 

and rivetted wit! 


cover plates 


covers are of T iron. 
uble cover plates 6 
rners are made good 
are formed with angi 
lerside of the tube 

stones at the piers and abutment, a @ in. 
»is mvetted for the whole area of the bearing surface 
jate pier there will be a fixed bear 


hutr 


west abdutinent it will 
utes which are of 14 in 





ot the tz 


the attachment is u 
ir opening 21.3 in. | 
‘YT opening of 45 in. d 

@2 umte with the 


be fixed an 
be bolted into t 


ter bots placed a 
tou inthe tule 





The depth of the mbs 








The whole of the outside of this tubular  gube will be 
cove red with 1 in. matehed-boarding, grooved apd tongued, 
and fastened to the ironwork by qi in, tapp digper ws. On 
the inside of the boarding, between the iron am@ the wood, 
the space will be filled with a thickness of asphalted felt, and 
the ironwork, felt, and boarding will be payed aver both in- 
side and outside with coal tar and lime pub @n hot, and 
then sanded. The timber sheathing on the bottom of the 
tube will be protected with sheet iron 4 im. thick, and 
fastened to the tube for its whole length, to protect it from 
damage which it may otherwise incur from sparks ejected by 
passing locomotives. 

One more type of special mstruction of a simple nature 
may be shortly described. The mains im passing along the 
Barking-road are intercepted by the low-level line of the 
Great Eastern Railway, and there being insafficient room 
between the top of the covered way and the road level to 
admit of the passage of mains, however distorted in sh ape, 
it is mecessary to give the 4 ft. mains a dip and pass them 
underneath the rails, the side walls of the covered way 
being pierced for the purpose, and the permanent way being 
supported on longitudinal timbers, where the mains cross. 











if tube to be laid down 
-street bridge over the Metro- 
This bridge originally was 
, was afterwards widened by another 
» carried upon four wrought- 
se cast girders, the inter- 
n filled with flat brick aret , 
ing the street, the level of tails be ing about 17 ft. below the 
girders. The gas tube, 
is placed midway between two of these girders, extends from 
Vine-street bridge 








ron the upper s 





This work is just com piet d. 
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Glasgow Pig-Iron Mark This day week the prices of 
pig iron Were 64s. 44d. to 55s. 6d. cash, and 55s. Od. to 55s. 
LOtd, one tenth, and at those prices a fair business was don 
A moderate business was done the following day at slightly 
sdvanced yates. On Friday prices advanced to 55s. % 
and 56«. Id. ome month. Festerday there was a sensible 
lepression, and the market was very quiet. The market 
heen still easier to-day, and business has been done at 
s. Od. to 558. Td. one month, and 556 4d. to 55s. 3d. cash. 
The quotation for No. 1 Coltness and No. 1 Gartsherrie is in 
each case 638. 6d.; No.1 Shotts 60s.; No. 1 G@.M.B. Sfs. 3d. 
to 55s. 98. amd No. 3 54s. Od. to 54s. 3d. 
till Saturday last the shipments of Se 
amounted'to 53,989 tons, whieh was an increase of 13,055 tons 





cash, 
























as compated with the shipments in the corresponding period 
in 1868.60... There is also an increase in the um porte pig 
ron from Middlesbrough into Grangemouth. 

The Garvel Park Works. Greenock rhe time for lodg- 
ng tenders for the new works at Garvel Park has now ex- 
pired. Jt is stated that the total number of tenders sent in 
3 there are eighteen for the whole 
w rite only The tenders are within 
the estimate of Mr ipple The committee w soon 
sub areport to the Harbour Trust, recommending that 
the graving dock be proceeded with 

Shipbuilding Contracts The Clyde shipbuilding yards 
are now generally pretty w filled with work, especially as 
r : a6 am vesecis, Many tf wh 1 ar 1 ended th 

Assag the Suez ( t I atest contracts are the 
following A screw steamer of above 3500 tons, for the 
Liverpos New York, and Philad lphia Company's Royal 
Mail serv between Liverpool and the United States, to be 
built by Messrs. Tod and McGregor, Glasgow; two large 





| screw steamers, to be built for an English firm, by Mess 


Blackwood and Gordon, Port-Glasgow; two steamers, ot 


about 1400 tons register, to be built by Messrs. Barciay, 
| Curle, and Co., for Messrs. Donaldson Brothers’ new line be- 
tween Glasgow and the River Plate; and an iron sailing 
vessel for Mr. T. O. Hunter, Greenock, to be built by Messrs 
Dobie and Co., Glasgow, for the Kast India trade Messrs 
lod and McGregor have just docked the Inman liner, City 


f Paris, for the purpose of making an addition to her 
ngth, which will greatly improve her for carrying pas 


sengers. 














( lyde Shiphuil ling for January During the past m nth 
niy ten vessels were launched on the Clyde. The total 
nnage was about 10,000 tons. It is very unusual to state 
hat out of re was v ne steamer r v 
the Austr gister, and 400 horse power, for 
Messrs. H nderson's Anchor Line of Glasgow 
und New ¥ steamships 
Shipbuilding Failures It is stated that the creditors of 
Mes Rot n and Co., Greenock (whose f re was 
nnounced some time ag igreed at a me gon I ay 
t to aeceept L comy tion of 4a. ¢ per pour M 
VW um H tl niy surv g partner of the w known 
Aberdeet m of shipbuilders, Messrs. Alexander Ha!l and 
Company y sequestrated, was examined on | ' ist 
] business in wluch he was engaged was established by his 
gra atl as far back as 17 it ure «i tl rm was 
aa ited seavy losses, t ie f which was ca 1 by 
the defal ns of George Thomson, a member of another firm 
n whose business Seams r Hall and Company were int 
rested to the extent of one-half, and on that acce t they had 
ry one-half of the sum of 40,000/., for which bills had been 
rawn and accepted by Thomsor At the conelusion of the 
xamination, Mr. Hall took the statutory oath. The state of 
affairs showed liabilities amounting to 76,8911, 18s. 10d., and 
assets reaching to 67,0707. lus, 
The New ¢ yde Dri tger The dred ger, of which I sp ke 
a fortmight ago, is to be constructed by Messrs. W 1m 
Simons and Co., of Renfrew, who are the suecesstu! offerers. 
[t is to be of great power, and capable of working in 30 ft. 


water. Messrs. Simons and Co. are also at present con- 
structing two other dredgers, one for the Aberdeen Harbour 
rustees, and the other for the Corporation of Hartlepool. 
At this point I ought t »mahee correction on my former para- 
rraph. Itis the Tyne, not the Clyde, that is famous for its 

ruction of dredgers 18 the spécialité 


tug steamers; the ¢ 








of the Clyde 

Death of Mr. John Baird, of Urye-Another of the Gart- 
sherrie farm s been summoned fram hisearthly possessions. 
Mr. John Ba rd, of Lochs vod, a smi} estate which he farmed 
a few miles from Gartsherrie, presentedte him many years 


‘ ago by his brothers, the great ironmiasters, died at Naples on 
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the 24th instant. He was the second of seven sons left b 
the late Mr. Alexander Baird, farmer at Newmaina, and coal- 
master. He succedded his father in the farm, his brothers 
having all become iron and coal masters; and, four of five 
years ago, on the death of his brother, Alexander, he went 
to reside at Ury, a magnificent estate near Stonehaven, be- 
queathed to his son Alexander, and in which he had himself 
been life-rented. He did not possess anything hke the 
wealth of his brothers, but he had. all their strong common 
sense, and from his experience of agricultural pursutts, he was 
enabled, even at his advanced age, to enact the part of the 
couatry gentleman with eredit and satisfaction to all with 
whom he was brought in contact. 

The New University Buildings —The works at the new 
college sre making rapid progress, and in some parts they 
are nearly completed. It is intended that the professors 
shall occupy their new class rooms next winter sesmon. One 
of the most notable rooms is the octagonal tower at the 
south-east angle of the main building, which is intended to 
be used as the chemical laboratory. It is a spacious apart- 
ment, occupying the whole extent of the tower, and having 
an unusual elevation of ceiling, in order that the gases 
arising in the course of experiments may have free vent for 
escape. The libraries and museum in the north building 
are being fitted with iron pillars and fireproof floors, as a 
further precaution for the safety of their valuable contents. 
In the large central tower a peculia? arrangement has been 
made for the ventilation of the building, a shaft being led 
from the top of the tower, down which the air will be drawn, 
and (in winter time) passed through heated chambers, and 

| ‘ ] 

















afterwar by means a large fan, driven through varnous 
parts bui g. In ner the communication with 
the uted chambers w of course, be shut off. For the 
purpose of ating t ir boiiers will be placed in the 
south buile two ix east and two im the north. ‘The 
4 or of the stonework required for the completion 
the structure is already worked, and has only to be put in 
| ion. The internal fittings are also in a forward condition, 
the greater part of the doors and other joiner work being 
in course of completion at the contractor's works at Peter 
borough, whence they will be brought as required. Under 
the ¢ nanagement of Mr. bradford, the representa- 
it is expected that the whole will be 

con] er, when the college session opens. 





ALDERNEY BREAKWATER. 

Caprarn T. Saumanez, of Jersey, has addressed the 
following sensible letter to the Times on the subject of the 
vast useless expenditure which has for years past been 
going on at the Alderney: He says; “ For the last seven 
years | have called public attention to the utter uselessness 

f the Alderney Breakwater, and the folly of attempting to 





























cha 


ruake 


repair what can never stand. Last July I wrote to you :— 
‘The large repairs now going on from the storms of last 
year are being comp lf at a time, but I am sure will 
not be finished for the expected gales of October and Novem- 
ber. About 12 paces the present repairs there is a 
large hole from seaward, and 50 paces from this hole there 
is another at | six times the size, and I again predict, as 
I did befor th oceasions correctly), that in less than 
two years, if not before Christmas, the whole of this will 
come to grief, as also most of the work they are now finishing 
The following extract from a Guernsey paper will speak for 
itself. Trusting it w pen the eyes of the blind, 
Jelieve me yours, &c. 
I. Saumanez, Captain R.N.” 
ArperNry Breakwater.—During the late gales this 
breakwater susta i very serious damage. The storm was 
) violent that two holes were made through. The masonry 
these holes is in perf condition. The extent of 
each hole exceeds f 1 length and 20ft.in height. It | 
rumoured that the Admiralty does not intend repairing 
the damag The est it the cost of the breakwater 1s 
1,300,0002., much of w it would appear, is a total loss 
\ similar fate has attended the works of St. Catherine's Bay 
in Jersey ; all has been a total loss. The proper place for 
a war harbour would have been St. Martin’s-point or off 
Lancresse-point, where, if one-tenth of the amount expended 
in Alderney or Jersey had been laid out, an effective harbour | 
ge would have been obtained, which is not now 
The result of engineering in the piers and 
the Cha 1 Islands—Jersey, Guernsey, and 
we t ne of engineering is still ix 
it I f Trade intend sending 
r with a wv of ort on this subject 
shortly ex; Mail and Tele- 





Tux Tay Betrpor Scneme.—At a meeting of the Town | 


| by a pulley not less than 7 


} mill 


THE ROYAL AGRICULTURAL SHOW AT 
OXFORD 

As most of our readers are no doubt aware, the meeting of 
the Royal Agricultural Society is to take place this year at 
Oxford, and it has been determined that the meeting shall be 
held on the 18th, 19th, 20th, 21st, and 22nd of July next. 
The prizes offered this year are as follows: Fired Steam 
Engines, two prizes, one of 201, and one of 301.; Horse 
Gears, two prizes, 101. each ; Mills, three prizes, two of 201. 
each, one of 101.: Orushers, four prizes, one of 151., and three 
of 101. each; Chaff Cutters, two prizes, one of 20i., one of 
101.; Oileake Breakers, two prizes, 161. and 101; Turnip 
Outters, two prises, 151. each; Steaming Apparatus, one 
priae, 201.; Dairy Implements, five prizes, 1U/. each; Bone 
Mills, one prize, 201.; Guano Breakers, one prise, 101. ; 
Coprolite Mills, one prize, W0l.; Flar-breaking Machines, 
one prize, 101.; Tile Machinery, one prize, 16l.; Draining 
Tools, one prize, 161.; besides ten silver medals to be dis- 
tributed as miscellaneous awards for agricultural articles and 
essential improvements therein. The competitive trials to 
take place this year are those of the fixed engines, mills, and 
chaff-eutters, and we reprint below the conditions which have 
been issued by the Royal Agricultural Society: 


Section I., Class 1.—Fixed Steam Engines of Four-Horse 
Power, with Boiler combined. 

_ 1. No four horse power engine will be eligible to compete 

in Class 1 unless it be rnounted on its own boiler, or together 

with a boiler on one foundation plate. 

2. The cylinder of the engine must not execed 7} in. in 
aumeter. 

8. The boils be fitted with a steam indicator, in 
addition to the ordinary spring balanee. 
tion I., Class 2—Fixed Steam Engines of above Four- 

Horse Power and not exceeding Ten-Horse Power, to be 

worked by an independent Boiler. 

1. The steam must not be more than 10-horse 
nominal power, diameter of the cylinder must not 
exceed 1]} in. 

2. The exhibitor will 


r must 
Sec 
engine 
and the 


not be required to bring a boiler, as 


steam will be furnished by boilers supplied by the Society ; | 


but he will be required to fir the engine in such a position in 
the trial yard as may be pointed out to him by the direetor or 


; : : | 
consulting engineer, and to find the materials for doing so at | 


his own expense. 


3. The engine exhibited must be supplied with a governor, | 


and have a starting cock to regulate the supply of steam, and 
be fitted with a thread equal to the 2 in. gaspipe. 

N.B.—In adjudicating on the merits of the fixed engines, 
reference will be had to the price, simplicity of construction, 
probable durat 
pravided for easy access to the working parts, and to ecunomy 
of fuel 








Section IT I.— Mills. 
Grinding mills will be tairly set to work, and their produc- 


tion compared with a sample which the judges shall cause to | 
be produced by one mill, which sample shall, in their estima- | 


tion, be adapted for the farmer's purposes of feeding. The 
under trial shall be 
and the time, power, and quantity of work be noted. 

Metal milis for grinding will not be expected to produce 
“ softened" meal, yuugh any mill in combination, with 
rollers or otherwise, which would do so, will receive considera- 
tion from the judges. 


Section V. 








Chaff cutters. 
Chaff-cutters will be required to cut chaff three-eighths of 


one inch in length, in the trial. The exhibitor must provide 


means for cutting various lengths, to show the usefulness of | 


his production. lhe judges will be instructed to pay attention 
to the length of chaff cut ; and if the deviation from the given 
length of three-eighths of an inch is, in their judgment, too 


much departed from, they may refrain taking any notice of | 


machine 


the 


in qi 
wance 


ie and in estimating tue weight of 


be made and taken according to 





cut, al I 

length of chaff cut. 
md Preseure. 

ned by a winch or hand-crank 

ul beyond the following speed 


All implemen 


worked at 


hall not 
namely 





be any tr 


42 revolutions per minute for 12 in. crank, 37 revolutions for | 
in addition 


14 in. crank, 32 revolutions for 16in. crank; and 
to the winch-handle which must be supplied with the machine 
for the parpose of trial, a pulley not less than 4 in. wide, of 
the same radius as the win< ust be fitted to each machine. 
The machine in its trial will be driven by the pulley of the 
testing machine, which pulley is Slim. diameter, and will 
$2} revolutions per minut 

Chaff-cutting and other smal! machines, worked usually by 
horses or by steam power, will be worked, when under trial 
in. wide, moving with a velocity 


1, a 











f about 900 ft. per minute. 
Hxhibitors are requested to pay particular attention to the 
instructions given tor the speed and working of their ma- 


Council of Dundee, held on yesterday week, Bailie Cox stated | chines, as the judges may refuse to try any machines not 


f the sum required for the Tay-bridge 
subscribed, and that the prospects were 


haif « 
n 


that nearly one 
} 


had already be 











| 


| 
| 


very favourable. 

Tue Istamts Dantex Sure Canat.—At the Wash- | 
ington Navy-vard a v is being got ready to take out to 
the isthmus the e: n for t survey of the Darien 
Canal, w 1 isto sa efor he close of January tT} 
expedition is to | r G rnment Aspire umd i- 
mander Thomas ©. Selfridge, U.S.N., commands. 5 l 
ficer with » Coast Survey Corps, photo- 
graph é ts, &c., have been ordered to | 
report to Commander Selfridge for duty. The vessel’ ditted 
out will remain at Aspinwall as the head-quarters of the | 


expedition, and material will be taken out for the construc- 
tion at once of a telegraph line 
urveyors in their w rk Troops are to go for protecti 
and an United States’ naval vessel has been ordered 
Panama, on the Pacific coast, to co-operate with the ex- 


pedition. 


n 


n, 


| the exhibitor as to require a driving strap of such a length | — 
across the isthmus to aid the 


to | wi 


fitted in accordance with these instructions. 
The working pressure of steam is not to exceed 50 Ib. per 











square inch. 
Special Arrangements 

l. The ju | be instructed to employ in the trial of 
the steam engines, as a test of power, an apparatus known 
as a force register, such ¢ aratus consisting of a friction 
brake, to supply and regula he friction required to balance 
the power oi the engine uncer triai. 

2. Atad about 34ft., or such other distance as | 
the society's engineer may determine, & platform will be laid 


down, upon which the b iler of the society may move in a 
direction perfectly paralle] with the friction brake. 


2 


3. Each fixed engine must be placed in such a position by 
as the society's engineer may determine. 


f the requ red length. 
of more than 4 horse power, will 


31¢ h shall be 
56. Each fixed engine 


y of the whole and in detail, and the means | 


‘set” until it produces like mea! ; | 


1. Kach exhibitor must provide his own driving strap, | 


at a given distance from the centre line of the boiler plat- 
form, and be provided with a union of such dimensions as 
the engineer to the society may determine, each being cut 
with the same screw ; and it must be at a given height trom 
the boiler platform. 

6. A short piece of flexible pipe, pe gered of sustaining the 
temperature and pressure of 50 lb. of steam to the inch, for 
the purpose of forming a simple and ready communication 
between the boiler and the engines of more than 4 horse 
power, will be provided by the society. 

7. To insure all these points being fully adhered to, a litho- 
eran lan and section, showing the exact ition of the 
8 jatmeter of the pulley, and a friction brake, and also 
of the boiler, with the end and height of the steam pipe 
figured with the exact dimensions, will be supplied to cx- 
hibitors on application to the se : 

8, After the exhibitors shall have complied with the con- 
ditions required of them by the society to entitle them to 
exhibit, the order of trial will be fixed by ballot, taken by 
order of the stewards, and the ordinal number assigned for 
the trial of each engine or machine will be given to each ex- 
hibitor. The exhibitors will then place their respective en- 
gines or machines in the order thus assigned, beginning at 
one end with the engine or machine drawn by ballot No, 1. 
lo enable this to be done effectually, each exhibitor will be re- 
quired to specify, on entering his engine or machine for com- 
petition (that is, not later than the Ist of June*), width 
ot space which it will oceupy for trial. 

9. All the engines and machines intended to be tried must 
be fixed by a given time—namely, by 5 p.m, on Saturday, 
the 9th of July, and strictly in the position and under the 
conditions required; if not, the judges will have the power 
of dechning the trial, and of having the engines or machines 
removed from the yard. 

10. The trials of the steam engines will be made with 
Liangennech coal. 

11. Any engine or machine, whether entered for competi- 
tion or not, which, from defect in construction or any other 
cause, is, in the opinion of the judges and consulting engi- 
| neer, unsafe, shall not be allowed to work on the society's 
premises ; and, further, the word unsafe shal! be attached to 
| the engine during the remainder of the exhibition. 





It will be seen, from the above conditions, that the ar- 
| rangeménts for testing the engines, &., will be exactly 
similar to those sdepted in the case of the show at Bury St. 
| Edmunds, in 1867, and fully described by us on page 22 of 
| our fourth volume. In conclusion, we should state that all 
| intending exhibitors must send in to the secretary of the 
Royal Agricultural Society, on or before the lst of May next, 
a certificate filled in with particulars of the space required, 
&e. The necessary printed forms of certificates, trial entries, 
j and specifications, may be obtained, on applicatibn to the 
secretary, at the offices of the society, 12, Hanover-square, Ww. 


BLAST FURNACES. 

FRroM a return recently published in Ryland’s Iron Trade 
Circular, of the blast furnaces in the various iron making 
districts of the United Kingdom, we abstract the following 
| particulars : 
| Number of Blast Furnaces. 


Name of District. In blast. Out of Total. 
last. 
| South Staffordshire... 102 72 «6174 
North Staffordshire 27 10 87 
| Shropshire oe 21 8 29 
| West Coast ... ose eee “4 9 43 
South Wales eee ose 11 87 198 
Cleveland (about) ... 101 14 115 
Scotch eee ove 129 2¢ 168 


52 229 

Besides the furnaces above mentioned, there are in the 
Cleveland district eleven new furnaces now building, and in 
}&@ more or leas advanc ed state, while several of the Cleveland 
firms are rebuilding and raising old furnaces. Two new 
furnaces are also in course of erection in the West Coast 
district. 








A Very Worperrvun Stream Enoing.—An American 
contemporary, the Jron Age, says: “ A steam engine, built 
on a new principle, which was invented by Wm. H. Ward, 
ef Auburn, has just been completed by the Cayuga Chief 
Manufacturing Company, of that city. It ie a 60 horse 
we but 2500lb., and uses only 5200 eubie 
nehes of steam per revolution, while a efank engine of 
equal power would weigh at least 15,000 Ib., and use 10,000 
it is stated that a 1000 horse power 
What a 
We 


> ung 
ngine ghing 


inches of steam. 
engine of this pattern will cost ouly 6000 dollars.” 
terrifically clever man Mr. Wm. it. Ward must be! 
should like to see this engine : 

Tux Crna Scepmaniwe Teatsosara Compayy.—A pro- 
speetus has been issued of the Cuba Submarine Telegraph 
| Company, with a capital of 160,0002., in shares of 101., to lay 
| a cable of 640 miles from the western to the eastern points of 
| the island, the former to communicate with the American 

line from Havannah to Florida, and the latter with the West 

India and Panama line from Santiego de Cuba to Jamaica, 

thus obviating the necessity for using the internal land lines 

for foreign messages. An exc lusive concession for forty 
| years has been granted by the Spanish Government, and 
working arrangements have been estered into with the 
| American and English Ocean Companies. The cable is to 
|be constructed by the India-rubber, Gutta-percha, and 

Telegraph Works Company, and is expected to be laid within 
| the next four months. 


cume 


| 


* This is the latest date at which exhibitors can enter 
their implements for competition; the latest at which in- 
| tending exhibitors can enter their implements for admission 
to the show is, as we have noticed turther on, the lst o/ 


j have attached to it e steam pipe, the end of which must be | May. 
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BLAST FURNACE ECONOMY 


On the Further Economy of Feel in Blast Furnaces 
derivable from the high Temperatare of Blast obtained 
worth Cmopers improved Regenerative Stoves at Ormesby 
and from Increased Capacity of Furnace,” &c.” 

By Mr. Cuaures Cocurays, of Dudley. 

Tux improved regenerative hot-biast stoves at the Ormesby 
Ironworks, Middiesbrough, are heated entirely by the waste 
gas taken off from the binst furnaces ; and the heut developed 
by the combustion of the gas is stored up in the stoves by 
means of the “regenerator,” consisting of a large mass of 
open bailt fire-brek, through which the heated current is 
made to pass in « downward direction on its way to the 
chimney. The mass of fire-brick thus becomes heated up to 
a very high temperature at the top, the temperature gradually 
diminishing towards the bottom of the regenerator ; and the 
blast being then caused to pass through the regenetator in 
the contrary direction, takes up the heat stored im the fire- 
brick, and becomes itself heated to the same high temperature 
previous to entering the blast furnace. In the present stoves 
which are of considerably larger dimensions thaa the original 
stoves on the regenerativ: pian at these works, the combus- 


tion chamber at the top of the stove has been increased in | 


pr portionate caps “ty, in order to ensure, as tar ae Pp asible 


ter 





complete combustion of the gas in the stor before en 











ing the regenerator. The area of all passages has aleo | 
been enlarwed, and the fire-bricks ia the regenerators are 
set wider apart, for the purpows of enabling the stoves to 
continue a r time at work be re (fhe re neTators become 
so much choked th ast conveyed the gas from t 
biast furnace a yt ur eaning t In order to remove 
this dust prev aly astor as pract a the waste gas to be 


consumed in the stoves is passed through a purifier, which is 
aposed of a series of horizontal cast-iron trays, arranged 

in a number of tiers above one another, and exposing a large 

extent of horizontal surface for the dust to be te 

in the passage of the gas through the spaces between the 

trays. The bottoms of the trays are: perforated with long 

narrow elots, the depositing surface in each tray being im 





posited upon 

















pL 
mediately under the orifices through which the gas and dust 
pass in the tray above In consequence of these improve- 
ments in the regenerative stoves, th blast heated by them is 
now maintained in regular working at the high temperat« 

of more than 1400" Fahr.; and although the annual expenses 
for cost and maintenance of the regenerative stoves are about | 
the same as thos moat Lin prove 1 cast-iron stoves heat- | 
ing the blast to about 1000" Fah the economy of fuel im 
the blast furr Nneeyuent u the hig t ratur 
of blast, is found, from the experience of actual working, t 
amount to as ich as 4ewt t ke} r ror ad 
The amount of « nomy of fu however, that 1s duc to equa 
increments of temperature in the bDiast, has en f nd by 
the e& perience ! the temperatures 4&4 Miy r da «(in 
practice to ninis ramadiy as t ter ratul i 

and it i« therefore considered by t writer that t 

saving of coke in the blast furnace for as urther increase 
in temperatur f blast from i4 to 1700" would be less 
than 1 ewt. per ton of iron. With regard to the capacity 
blast furnaces as affecting the economy of fuel by diminishing 
t tne tem perature of the escaping gas, the actual result now 
obtained at the Ormesby lronworks, with a furnace of 
20,000 eubie feet capacity, is a consumption 1) owt. of 
coke per ton of iron, with the blast heated to upwards of 
1400°, and with calcined ironstone yielding # of 
iron ; and assuming that the same redu n of temperature 





which has been effected in the waste heat escaping from the 


regenerative stoves by doubling their capacity would also be 


effected in the waste gas escaping from the blast furnace by 





doubling the capacity of the furnace, 1t would follow that by 
doubling the capacity of the present large furnaces of 20,000 
eubie feet the further economy of fuel consequent upon re 

duction of heat in the escaping gas would be about 2 cwt. of 
coke per ton of iron made In reference to the effect of in- 
creased heat of blast upon the temperature of the escaping 
gas at the furnace top, the working of two similar furnaces 
of 20,000 culne feet capacity each, has shown that neither 
extra heat of blast nor extra driving haa any prejudicia 
effect on the temperature of the escaping gas; and that the 
extra heat thrown into the furnace by the hotter blast is met 


by the extra duty to be performed im compensating for th 
hed proportion of coke consumed per ton of iron 





made. 
= 


RAILWAY EXPENDITURE. 


At the meeting of the Institution of Civil Engineers, held on | 
the Ist inst., Charles B. Vignoles, Esq., F-R.S., President, in the | 


chair, the paper read was “ Ua the Statistics of Railway Expend 
ture and Income, and their bearing on future Railway Policy and 
Management,” by Mr. John Thornhill Harrison, M. last. C.1 
Of thus paper the following is an abstract 

It was suggested that the existing lull in railway extensi 
offered a favourable occasion for reviewing the past progress and 
future poucy of the system , and tr the most unportant 
for consideration were the development « f its resources, the 
nution of the annual expenditure, and the circumstances under 

















hich branch lines, inexpensively constructed, were likely to 
ove a remunerative investment for capital | 
The returns now made to the Board ot Trade supplied reliable 
infurmatiwso on most ports of terest Diagra wer 
ving a sy peis of this ‘ i tw y 
ailwas Eng and S " a pres : 
per cet { the entire Capttal expended in U ! ed K GoD 
‘| pecu tar if i at ti¥ character of each 
ar the Ww rding to the proportion of 
‘ m passenge ' Most striking feature of this 
trafic was the large numerical proportion of third-class pae- 
sengers, and, with few exceptions, they yielded the largest 
amount of revenue, The circumstances which seemed to affect | 


* Abstract of paper read before the Institution of Me- 
chanical Engincers at Birmingham on the 27th ult. 
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persons travelling first, second, and third class 


were considered; and whilst it was admitted that each locality 
lrequired a sparate study, it was thought that there were 


the number « 





variable circurnstances, might prove usefal guides; and it was 


SS lee eee 
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| way companies should associate together fur the purpose, and 
| issue their joint stock in exchange for loans contracted by any 
uf the associated companies. The obje to this was, on the 





some general principles which, with allowances for | part of some companies, that they were consolidating their 


stock, and taking other steps to improve their position, which 


Jeduced that where low fares filled the trains, a moderate | position would not be improved by such an association. The 


| difference in them effectually sorted the passengers, and tended 
increase the demand for first and second class tickets for long 
pourneys 
" Attention was then drawn to the goods traffic, to the great im- 
| portance of favourable gradients where the mineral traffic was in 
excess, and to the probable advantage of improved communica- 
tion between the Northern and Welst coal fields and the Metro- 
; polis. J ; . 
|” On the question of the further extension of railways, it was 
urged that many lines might be constracted at a cest of from 
30001. to KOOL per mile, provided the landowners would svil 
| their land for the purpose at the ordinary market value, that the 
} Board of Trad= would allow leve) crosaings, and that gradients as 
| steep as l in 20 or 1 in 30 were adopted. Also, that such lines, 
| eeonomically worked with light engiaes and low traffic expenses, 
lw vald pr we at the same time beuveficial as feeders to the main 
nea, and of social and pecaniary importance to many resident 
" ipiers of the soil, 
that the train mileage receipts depended upon 
| the character of the traffic, that when the receipts from pas- 
| sengers and merchandise predominated they were high, but 
| lowest when minerals formed a large proportion of it, which was 
| in 4 great measure accounted for by the wagons generally 
| running empty in one direction. 
Attention was next directed to the striking similarity on the 
I per centage of expenditure on the gross 
| receipts, whieh averaged about 44.4 per cent.—and the combined 
expenditure for matmtenance, rollmwg stock, and locomotive 
power, which generaily exceeded 50 per cent. of the total ex- 
4 ‘ her heavy item being about 30 per cent. for 
expenses. Omitting the Metropolitan and the Cornwall 
limes, the maintenance of way for twelve months varied from 
6éd. to 91. per train mile, or deducting 561. per mile for con- 
stants, the cost varied from 4)1. to 6$d., averaging about 0}. 
| per train mile. Carriage repairs varied from 1d. to 2)d. per 
train mile with few exceptions. The cost of repairs to goods 
trucks varied very greatly, and was dependent not only on the 
wtare of the traffic, but on the number of trucks which be- 
ged to the railway company. A great number of trucks in 
: pr sperty of the colliery owners. The 
| al tive charges were generally from Sd. to 9d. per 
train mile. The repairs amounted to about 34d. per train mile, 
» mineral traffic was heavy, and from 2)d. to 5d. on the 
passenger lines south of Land mn. Under the head of running 
expenses, the item of wazes was strikingly similar on all the 
es, being about 24d. per train mile. The cost of fuel per 
ain mile varied greatly, but it was dependent quite as mach 
n the value of the fuel per ton-as on the quantity consumed. 
’n the southern lines, where the consumption was small, the 
t was 3d. or 4d. per train mile, whilst on the northern lines, 
where the consumption per train mile was large, but the price 
| was small, it was only about 2d. The actual consumption of 
| fuel might be taken on the passenger lines at 30 ib., on the ex- 
| tensive systems of the Great Western, the North Western, and 
| the Great Northern at 49 Ib., and on other lines having a mixed 
| goods and mineral traffic at 50 Ib., whilst on the mineral lines, 
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| where the amount of shunting and piloting was very large, it 


. | Tose to about 60 Ib. per train mile, 


The per centage of net revenue on the total capital expended 
| exceeded 5 per cent. per annam on eight lines; was between 4 
snd 5 per cent. on four; 34 to 4-on other four; 3 to 35 on two; 
and only in two cases was it under 3 percent. This per cent- 
age was influenced by the cost of construction and the character 
t the traffic, and showed the i nportance of their consideration. 
The amount available for dividend was dependent on the per 
centage on the total capital. When this per centage fell bejow 
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| 43 per cent. the stockholders’ dividend was diminished’ t 
| supply the deficiency, and vice versa; it depended most on the 
| burdens to be borne; but whe e lines could bona fide pay all | 
| their engagements, and have a surplus to divide, the elasticity 
| of silway system seemed to promise at ab early date a fair 
| Two large funds for investment of capital were next con 
| sidered: the national debt, whieh amounted to 750 millions 
| sterling, and gave a return of 26} lions per annum, or 34 
| per t., wi was a burden on tl try aud capital of 
lt country; and the capi ed on railways, whicl 
| amounted to 500 millions sterli g, giving a return of 20 
} mills 4 per cent. per annum; whilst » sur nearly equal 
| to the erest on the national debt was annually expended in 
labour abd materiais. 


It appeared that 64 per cent. of the railway capital had 


led since 184, 


228,747, 7791 ; whereas in 1867 it was 502,262. 5871 The 





' expet 





f railways in operation had been more than doubled, | 


undoubted value of railway property fully justified some attempt 
to form « railway fund system, in which trust-money might be 
deposited and be readily redeemed in the public market when 
wanted. 

After reviewing the means of increasing income and reducing 
the expenditure, the author stated that the subject was not 
brought forward with a view of advancing any preconceived 
opinions, but to stimulate a discussion which could not fail to 
prove useful to all interested in the commercial success of the 
railway system, if the many intelligent railway managers who 
were in possession of the most useful information took part in it. 


METROPOLITAN DISTRICT RAILWAY. 

Tue works of the Metropolitan Railway along the Thames 
Embankment are now making rapid progress. Charing- 
cross Station is nearly completed, and only a few months’ 
further delay will be necessary before the line is opened for 
traffic as far as Blackfriars. The accompanying two-page 

engraving illustrates the Temple Station, a special desi 

made in accordance with a clause in the original Act. T 
| Dake of Norfolk's estate extends from the pariah boundary 
running down Strand-lane, as far as the eastern side of the 
Temple steamboat landing stage, and it was necessary that 
the site should remain unobstructed by any station buildings* 
A design, arranged on behalf of the Duke of Norfolk, com- 
| pled with this stipulation, and the present station is based 
| upon this design. The plan, Fig. 2, shows the general ar- 
| rangement. krom Norfolk-street the Board of Works form 
| a communication between the Embankment and the Strand, 
| that street terminating in a roadway, 40 ft. in width, giving 
; upon the Embankment, and falling east and west with a 
| 








gradient of 1 in 30 until it reaches the road level. In front 


of this 40 ft. road, and parallel with it, a level terrace, 20 ft. 
wide and 4 ft. above the roadway at its highest point, extends 
for the whole length of the station, the north elevation hav- 
ing the appearance shown in Fig. 6, and the south, or river 
frontage, as seen ‘in Fig. 1. A central flight of steps 
gives access from the road opposite Norfolk-street to the 
terrace, and- others at each end descend on to the Em- 
bankment. The area occupied by the railway com- 
pany is enclosed by a low parapet, in front of the 
terrace as shown in plan, Fig. 2, and it will be seen that 
the central entrance to the station is on the Thames 
Embankment. This figure also shows the short openings 
in the covered way, which the engincers were permitted 
to introduce. Plan Fig. 2 shows the arrangement of 
the booking offices and station accommodation, all of 
which are on the north platform and beneath the 
terrace. The drawing sufficiently explains the arrange- 
ment, and shows that the most has been made of the 
limited space available. The exit stairs for the north 
platform are immediately behind the booking-office, and are 
shown on section, Fig. 5, as well as in the plan, the de- 
parture,stairs being placed in advance of them. In the 
original design the means provided for crossing to the south 
platform consisted of a subway beneath the rail level, but, 
besides the obvious inconvenience of such an arrangement, 
the subway would have interfered with existing sewers. 
This contrivance was therefore abandoned, and, in its place, 
a gallery, at the level of the booking-office, and in communi- 
cation with it, crosses the railway, and leads to the departure 
stairs, — underneath the exit stairs, which give upon the 
embankment (Fig. 2) 

The same figure shows that the platforms, which are 15 ft. 
| wide, lie on the north side beneath the terrace and offices, and 





, | on the south side, for a considerable distance, under the Em- 


| bankment road, see Fig. 4, a cross section through the 
| station, which shows the construction of the retaining walls 
j and invert, as well as the girder and brick-arched covered 
way. Fig. 3 is also a transverse secti yn, at the west end of the 
| Station, taken through one of the openings over the railway, 
and shows the arrangement of columns and girders carrying 
. A, 
the roof. Vig. 1, besides being an elevation of the southern 
front of the terrace, also shows the columns and girders 
| carrying the offices. We need not dwell at greater length 
| : : 
| upon this work, for the drawings are given in great detail, 
} and explain the arrangement of the station throughout. 


= 
NOTES FROM THE NORTH-EAST. 

Tue house George Stephenson was born in, at Wylam, is 
unoceupied. It is said Mr. Smiles, his biographer, is in 


which year it amounted to/| negotiation to purchase the house for the purpose of making 
i 


ta country residence. 
Sir W. G. Armstrong and Co. are adding very consider- 


| 
| be 6032 miles in 1840, and 14.247 in 1867. The length ot | ably to their now extensive works, for carrying out more effi- 
| double line was increased from 5034 to 7844 miles, or 56 per | ciently the great demand for guns. Several foreign govern- 
nt.; whilst the single lines bad been increased 542 per cent., | ments have favoured them with orders, and the works are 
trom 995 miles in 1849, to 6403 miles in 1867. Notwith-| employed “ double shift.” 
| st g this the cost per mile was maintiined at from 33,000/ Mr. Abbott, a relative of the late Mr. John Abbott. of 








. —s 
nt per mile. This was explained by the general traffic | Gateshead, the head of the firm of Abbott and Co.. limited, 
ing ier 240 per cent., and the goods traffie 400 per | is erecting large ironworks at the Teams, 1} miles from 
nt., whilst the capital expenditure was only 120 per cent. f 


Gateshead. 











| 
} 
liis augmented traffic demanded extensive increase of rolling- he new iron girder bridge for the Newcastle and C le 
s 8 i station accommodation, especialiy for goods. | Railway ( mpany, crossing the Tyne at Seotinord, is nearly 
was at largely on the increase, and this would | completed. The work so far reflects credit on the manu- 
the closing of the capital accounts, which was | facturers, Messrs. Palmer and Co.. limited. Jarrow 


ihe burdens on railway property, as they affected the origina 


Mr. George Hudson, the ex-railway king, is to visit 
Sunderland shortly. He has expressed a wish to see the 


shareliolder, and the proposals for relieving these burdens to some | progress made with the docks at that place. 


extent, were next considered. One of these proposals was, that; The old ironworks at Leamington, established in the 


Government should take upon itself the responsibility of the loar 





ould borrow money at a low rate of interest, they might benefit | 
the railway companies and the public by an arrangement for 
gradually extinguishin, loans and reducing the fares 








1 | 1804, are in the market. It is said Messrs. Hawks, C 


capital at an equitable price, and it was argued that as they | shay, and Sons are negotiating for them. 


TELeGRAPE TO THE CHAaNNaL IsLanp.—A prospectus has 


d | been issued of the Jersey and Guernsey Telegraph Company 


| rates, The other proposal was, that the well-establised rail- | (Limited), witha capital of 30,0007. in shares of 2/. 
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NORWEGIAN RAILWAYS. 
ArrmouGu the railways that have been constructed 
in Norway are short, and form only the rudiments of 
a system, which, even when completed, will be con- 
fined within but contracted limits, yet Norway is the 
only country in which a standard narrow gauge has 
been established, snd it is there alone that the theory 
of cheap railway construction has been applied per- 


fectly to practice. It is true that in Queensland a| 


railway of 3 ft. 6 in. gauge has been successfully 


engineers and Government proprietors; that in Wales 
we have a lilliputian line remarkable for its prosperity 
as a commercial undertaking, and its success asa 
work of construetion, but the latter is a road specially 
adapted for a special traffic, and the former, despite 
the clear information we possess upon it, is yet too 
far off to be inspected by European engineers in quest 
of information, or quoted as a familiar example of 
the success of narrow gauge railways. To Norway, 
on the other hand, the representatives of many Go- 
vernments have repaired to judge for themselves how 
far so contracted a system may be recommended for 
adoption elsewhere, and to what extent economy could 
be eflected in construction, and subsequent working. 
It is not a little to the honour of Norway that she 
ild thus have proved a school to other countries, 
that she, poor in inhabitants and in resources, shouid 
have ventured on an experiment from which others, 
better provided for, had shrunk ; and it-is not a little to 
the houour of Mr. Carl Pibl that he, as engineer to the 
Norwegian Government, should have loug, and with 
ultimate triumph, have combated with prejudice and 
opposition af home, and worked on through ridicule 
and discouragement from abroad. And he has worked 
with this result, that to-day we have such information 
that we can definitely pronounce upon the exact merits 
of the narrow gauge system, from the detailed 
estimates of the cost of it and of broader lines, 
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and know the precise working expenses with whieh 
the business wf these railways is managed. Such 
facts as these are worth a world of discussion; they 
cannot be refuted. Bat while experience in Norwa 

has declared against a 4 ft. 8$ in. gauge, and peoed 
the superiority of 3 ft, 6 in., it does not by any means 
follow that the furmer is universally wrong, any more 
than that the latter is universally right. One dimen- 
sion is as empirical as the other. It is circumstance 
that must govern the gauge, to decide upon which is 
the business of the engineer, and jast asa 1 ft. 114 in. 
width is ample for the mineral traffic at Festiniog, 
and 4 ft. 8} in. bat barely enough for the heavy work 
of a main line in England, and in a poor country, 
where traffic is light and small, a narrow gauge may 
be adopted with economy in first construction, and 
subsequent cost, aud Mr. Pihi’s reasoning and prac- 
tice have both declared themselves for the 3 ft. 6 in. 
gauge, as that in which a minimum cost for works is 
secured, together with a uge and wagon accom- 
modation, approximating almost exactly with that of 





j 


wi ler ling 3. 

Before, however, deducing any conciusions from 
Norwegian railway experience, we will consider 
what that experience has been, and collect in as com- 
prehensive and brief a form as may be the statistics 
of the Norwegian system of railways, 

The first line in that country was constructed hy 
Mr. Robert Stephenson, and was opened in 1854. It 
was of a 4 ft. 84 in. gauge, and had a total length of 
$24 miles, extending from Christiania to Bidswold on 
the Lake Mjésen to the north. Seven years later a 
branch to Kongsvinger towards the east was added, 
and this, subsequently extended, goes to complete the 
railway communication to Stockholm. The original 
line from Christiania to Eidswold cost 11,7502. per 
mie, a sum greatiy disproporti med to the revenue 
which it was possible to obtain from it, even under 
the most favourable circumstances, and it was evident 
that unless another mode of construction could be 
adopted, Norway must coutinue altogether without 
railway extension. But it was considered that the cost 
of construction of this line was excessive, and that rail 


ways being an absolute necessity, cheaper ones must | 


be built. Accordingly the branch to Kongsvinger was 
placed in the hands of Mr. Carl Pihl, who had been 
appointed Government engineer, and by him it was 
completed for the sum of 5$56/. a mile, this sum ia- 
cluding rolling stock, and showing a saving of 58944. 


per mile on the original line. Thus a great advance 


so completed has been worked with a fair amount 
of profit. But the first of these railways, commenced 
in the capital and terminated on the border of a lake | 
where a large timber trade is carried on, and the | 
second connects the metropolis of Norway with that | 
of Sweden. Occupying, therefore, the most favour- 
able situation for the development of traffic, the re- 
venue they yield makes them fairly profitable under- 
takings, the first line paying 3.66 per cent., and the 
second 5.72 per cent. of the invested capital. 
But a still further reduction in the cost of construc 
y before railways could 
be made through less favourable districts, oecupK dj 
} 


| 
| 
| 
| 
| 
i 
i 
| 


tion was absolutely necessary 





. , ; i by a scantier population, and in which trade was | 
built, and is being worked to the satisfaction of its | 


poor; and it was evident that the work must be4 


founded on a more. economical basis, commencing in | 
a reduction of the width of gauge, the weight of rails, 
the class of works, and rolling stock, and carried 
throughout the whole system to its minutest details. 
In extending the Cliristiania aud Lake Mjosen line, 
a break of gauge was a matter of no linportance, be- 
cause the railway terminates upon the margin of the 
lake, from the other side of which, in the town of 
Hamar, the first of the new lines was constructed, for 


a distance of 24 miles, to Elverum, at a cost of 32702, 

| 
a mile, including stations, rolling stock, and work-| 
shops. About 145 miles north of Elverum a second 


line, 305 miles long, and of similar construction, was 
opened for traffic in 1865, two years later than the 
i wuuar-Klvernm. By this northern railway the towns 
of Trondheim and Stoéren are united, and it is now 
proposed by the Norwegiau Government to build 145 
miles of railway to complete the connexion between 
Trondbeim and Christiania rid Lake Mjosen. The 
works upon the Trondlicim-Storen line were exces- 
sively heavy, involving much rock excavation and 
long viaducts ; the cost was therefore somewhat in 
excess of the line previously built, having been 53002, 
a mile, inclusive of everything; and the same difli- 
culties were met with in the Drammen and Randsfjord 
Railway, a line completed subsequently, to the west of 
Christiania, and 66 miles in length, terminating on 
the Lake Tyrifiorden, The estimated cost of this line 





| 
; nee | 
in economical construction was attained, and the ant | 


was 4563/. per mile, an estimate which proved to be 
excessive, the actual cost having been about 45507. 

Thus abouf 110 miles of narrow line have 
been constructed in Norway, at a total cost of 504,500/., 
including all expenses of equipmeat, and some 112 
miles of railway, 4 ft. 8 in. wide, at a cost of 909,5007., 
of whieh 493,500/. were expended in building the 424 
miles by Mr. R. Stephenson, and 416,0002, in making 
the branch, 72 miles in length, under the supervision 
of Mr. Carl Pikl. The economical system of railway 
construction having been thus thoroughly demon- 
strated, the Norwegian Government are now about to 
extend their existing railways, and propose to form an 
additional leagth of about 275 miles in all, A part of 
this is indeed in course of construction at the present 
time, and the remainder is under consideration. There 
would be five new lines, all of a 3 ft. Gin. gauge. The 
first would have a length of 314 miles, and connect the 
Drammen Randsfjord Railway with Christiania, at a 
cost of about 7000/. a mile, the country being difficult, 
| and the amount of works excessive. ‘The second pro- 
| posed railway would be the Hougsund Kongsberg, a 
branch of the Drammen and Randsfjord line, 174 miles 
| long, and cheaply built ; tie Vickersund-Kréderen line, 
15 miles in length, a second branch from the same 
line, and about 210 miles of railway to join up the 
Hamar-Elverum, and the Trondheim-Storen line, as 
before wentioned. Sixteen miles of this are now in 
progress, and their estimated cost varies from 2000/, 
to 40002. a mile. 

It is almost impossible to institute an exact com- 
parison of cost between two railways of differing 
gauges, and constructed over different codntry, on 
account of the cost of work varying with the nature 
of the ground. Thus one of the new lines just re- 
commended to the Norwegian Government is esti- 
mated to cost one-sixth more per mile than did the 
1 {t. 8} in. line to Kongsvinger, whereas another sinks 
as low as one-third of the price of that line. Ob- 
viously the only way in which such an exact compari- 
son could be instituted would be by the careful loca- 
iion and estimating of the two systems over the same 
country. 

But while exact comparison is thus difficult, the 
districts through which the broad gauge, Kongsvinger 
| line, and the narrow gauge, Hamar-Elverum line, are 
j built, are sufficiently alike in character to enable us 








| to arrive at some idea of the comparative cost, it being 
| borne in mind that in the constrnetion of the former 


the strictest possible economy was observed in every 


detail. 


Kongs- | Hamar- 
vinger. | Elverum. 





Gauge in feet... ses ra ...| 4 ft. 8h in. | Dft. 6 in. 
Weight of rails in Ib. per yard...) G21b. | 87 Wb. 
Steepest rising gradient _... «| Lin 200 | Lin 86 
Steepest falling gradient... lin 260 | lin 70 
Degrees of curves per mile of line .. j B25” e74e 
Maximum degrees of curves on one | } 
quarter of a mile ,.. ose asof 234" } 16" 
Minimum radius of curve | 1000 ft | 700 ft 
Difference between highest anc} } q : 
lowest level ... a vee | «156 ft. 45% ft. 


Phe following ‘Table gives the cost per mile of every 
detail connected with the construction of the line ; 


Hamar- 


Kongsvinger. Elverum. 


per | per 
£ | cent. | £ cent. 

Ground appropriation .,.)_ 229.25 3.92 90,40 2.7 
Fencing ... | 8640) 142) BA90) 24 


Rock and earthwork U 
Bridges and viaduets ...) 321.75 
Deviation of roads ois 64.35 
Permanent way and bal- } 

last |, ome 1,568.55 
Stations and sidings ... 418.70 | 
Rolling stock... ... ..:| 749.60 
Telegraphs ... ... «| 3300) O66) 2640; © #1 
Sundry works one ove, 428504 6.74, 46.00 1.42 
Engineering and super- i j 

VISION... cor one xn, 400,50 | 6.84) 180.00 6.78 


272 

.| 1,942.60 | 83.19) 890.00 | 27.22 
5.60} 103,00 3.15 

110; 2850) 6.47 

26.79 | 933.00 | 22.56 
715) 446.80 15.06 
22.72} 427.00 | 13.07 








Cost per mile wee cee 5,856.00 '100,00 (8,268.00 §100.00 


It will be scea that the rails used on the Kongs- 
vinger line were of the excessive weight of 62 lb., and 
that on reducing them to 37 lb. a yard upon the 
Hamar-Elverum a saving of 635/. per mile was 
effected, as well as 1042/. per mile in the earthwork, 
and $22/. in the rolling stock. The engineering 
charges were also considerably less per mile upon the 
narrow than on the, broader gauge. The following 
tabulated statement gives the particulars of rolling 
stock upon the two lines : 
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| Kongs- _ Hamai- | in order that the latter may be able to get home for 





| vinger. Elverum. 
Number of engines : : ” 3 
De do per mile . 13 i3 
De passenger carriages be 8 
Do do per mile 5 uU 
Do goods trucks ‘ ?72 50) 
[hen do per mile en 3 21 
Although the principal ecor y effected nm the 


earthwork is dependent upon the nature of the ground 
| 








creasing 1 muy country, wher there 8 mucn 
cutting im lejong ground @ rapid ratio with the 
va very amaii i a ievel suriace the 
en rwegian Government, in forming 
the narrow gauge hmes, dt eased the quantity con 
siderably by reducing the widths in a greater proy 
tion than the difference of gauge. The width of forma 
t ) t t{t. Shim. is 18 ft., and on the 3 ft. 6m., 

y 74 om ! im ecutl ga d embankment. 
ta e of cour ra single th giiter per 

it way, ampiy heavy, however, tor the amou of 
te ty of the viaduct work, nearly all 
burt of i timber, the cheapness of the stations 
ma the r r stock, of which only sufficient for the 
urn york # the tr fli s purchase 1; 4 th 
ners « ned have produced the cheap railway 
Norway, and giveu that country a railway system of 
yoich, ubder other circumstances, she ' uld have been 
eprived | iM ig ge adopted by Mr. Pil as 
icceed tins heult country, where a br ier 
rwouid have tailed; but it bas sucereded | virtu 
fa constant watchfulness in reducing outlay in every 
possible manner We have not space now to invest) 

i the details of the traffic carried upon these rail- 
‘a nor t cost of working them, but we propose 
. eek to consider this portion of the subject 

THE UNITED STATES’ NAVY, 1869 

Tue centiy-published report of the Secretary of 

! ‘ State N y conta F hic 7 t 

; art irs } j ‘ \ ’ 

i ul gh oa certain amour ot $0! 
fee t against the previous Administration is mat 
fest throughout the document, the facts therein cor 
tamed $s’ mu ! t i mation as to ft 

| nt state of that brancl ! 


") $s ev ya hati { these lol wer 

" fer ) TP ) were iro : f ! t 

the ton re was 185.412, and t ¥y carried 
mall Loot ’ Uut of th 2 iror vis only x 
were In con ‘ n, the remainder being laid up in 
liferent ports, where they had pro ibly remained 
since the close of the war, neglected, and rusting int 

aecay 


All of these being useless without heavy and exten- 
sive repairs, 52 were condemned and ordered to be 
sold, being unfitted tor the service, and of this number 
26 had never even been in commission at all 

Five cruising stations are occupied by the United 
States’ squadrons, one commanding the whole Atlantic 
coast of North America and part of the South; 
another the remainder of the South American coast 
and the South-west of the African shores; a third 
oceupies the Pacifie coast, a long range extending 
rom the north to New Zealand; a fourth cruises on 
the European station, and the fifth has to do the entire 
eastern coast of Asia 

Phese duties were divid damongst 13 vessels ina 
nounting 356 guns, and with a gross tonnage of 
4,052 tons; and even supposing that each ship wer 
all that could be desired, the number was very insignifi 
cant and insufficient for active duty. On the same 
cruising grounds we have 191 ships, and Fra 
but besides the scanty number they were for the most 
part unfit for service. Only 18 were seaworthy. O 
the rest some were sold at the nearest pe rt, and others 
were taken home for the repairs so urgently needed 

In his report Mr. Robeson, the present Secretary 
to the Navy. ascribes this state of affairs to the ex 
haustion and almost indifference of the country, still 
prostrated from the effects of its great war; but ne 
excuses can remove the blame attaching to the Ad- 
ministration which suffered so important a branch of 
the national system of offence and defence to lapse 
into a state of decay. To remedy these defects the 
efforts of the department have, during the past nine 
months, been devoted to reorganisation and repairs, 
and the work done has gone far to place the American 
navy ona better footing, though still there is very 
much left to be finished. To this end such of the 
ships as were on hand were speedily repaired, and 
despatched to relieve other a on foreign stations 
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engines are by Messrs. Joy and Co., of Mi brough, and 
refitting and restoration, One of the important sltera- | have * high-pressure boiler weighted to 60 Ib., and two aylin- 
tions effected with these ships was the addition of |“".°, od evi roel ‘th yl = oy~ ‘nside wd 4 
ait } : . eerste f th “ i i} ~ " fe “ d fj ont vertical and cy InarIC > wit cynhnarica urnace | @, ant 
Salis, in Which hany 0 26m bad been belore Geucient, | cross tubes from side to side, the uptake passing through the 
in order that, when on duty, they may economise fuel, | steam as superheater. The air pump is placed vertically 
and thereby effect a large saving. In the same way | above one of the cylinders, and its piston is 11 in. in dia- 
such of the ironclads and monitors, as were worth | meter, with 8in. stroke. The first trial trip of the Fox was 
repairs were made seaworthy and have been put in made on the 18th of December, 1800. She left Middice- 
commission. Altogether, since last March, 86 vessels | 


| brough at 11.41 a ™., and went down the Tees under steam 
only, with a strong land wind blowing. She had neither 
have been set in order; these were, of course, of all | ballast nor cargo, and rolled very much. She crossed the 
classes, and comprise a number of small boats and | bar about 12.20, and got out to sea. The steam pressure was 
let down to 28 Ib., with only 2in. of water in the gauge-glass, 
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tugs, but t repairs have heen sufficiently important - q 

to enable the fleets of the different cruising stations t and a thin fire At 12.40 the air was tarned on, with the 
’ ; d , a engine feed-pump at full work pumping through the 
€ materially tnereasead, Wiilie the useless versels have feed-heater and the donkey running slowly. pumping 


been replaced by efficent and formidable vessels. | cold water into the boiler. At 12.58 the boiler pressure 
At present 46 ships are employed upon these services, | had gone up to 55 |b. and from the continued feed the water 
; in the glass stood at 10in. The engives were allowed full 
steam both at the stop valve and at the expansion lever. At 
1.30 and thenceforward, the engines still working full speed, 


ting collectively 426 guns. 


But a tively as the new Admiuistration has bee 








wad ait ts "CP RS} © office. the in] ad aon a 
i i } u ion ft 0 fh ne nverel t the boiler pressure stood at 60 lb., and there was no priming 
es of the United States’ Navy yards pre ve isan experiment, with this pressure, and the screw making 
i wwe amount of work being | * ited rapidly L112 revolutions, the air was shut off Within two minutes 
I Goverument owns seven yards altogether. and not | water began to pass into the cylinders, and in three minutes 
' i n can be ‘ moderately we the revolutions had fallen to 100. The air was again turned 
ue ‘ | 
4 ‘ ‘ m, and in three minutes all priming had ceased, and the 
te " irpos ens s true . . 
ee 3 screw was again making 112 revolutions. From the heavy 
' et awe ¢ 
t badly al ged d in a past age, | wind and the lightness of the vessel she was scarcely manage- 
re ent suit ulrements Of the | able, and the tnp was brought to a premature close, having 
present, the limits of more than one are fixed by its | shown only that the engines worked well, and that the 
rat and rovements and extensions that might | Warsop system prevented priming. A few days later sh 
' thee thes ; neclected. | %4 taking cargo from Middlesbrough to Berwick, when, 
‘ : I iil . s ha il een eviecred 
, “5 between Hartlepool and Shields, with the Warsop system in 
‘ ‘ 4 +t} | ‘ mber } ; *} on 
\itog ' ire Dul tree dry Gocks, & BUMDLET | f4}) operation, a pressure of 601b., and the screw making 126 
§ iW 1 | found totally inadequate m time OT | revolutions, the nut of a valve broke and disabled the air- 
emeree ' Pensacola Doeckvard. almost entirely pump for a time It was immediately necessary to reduce 
d suntled daring the war, has never been restored, | the pressure on account of priming, and p thing above 30 It 
‘ ¢.f snd 00 revolutions of the screw could be maintained for the 
ind any vess¢ requiring to refit in the Gull of Mexico , 
. 7 p : rest of the triy The captain calculated that the stoppage 
, i eilber Lo Brook yn ofr hiladeiphia f 1ir supply lost three hours’ time in a passage that oc- 
This latter vard, situated on the Delaware, is incon ipied eleven 
nt na and lacking a sufficiency of water front- The next trip of the Fox was to Aberdeen, and on this, 
r } , : > 80 rste » ai 
sere {although League Island itself, with an area | @fter five ours steaming on the Wars p system, the air 
‘ ‘ \ " ‘ was turned off, and she was kept for five hours under steam 
HU acres, possesses every natural advantage that : / 
¢ alone np the five hours under steam and air she ran by 
be desir s an estabiishment hing has — ¢ 
lesired for such ar ; nt, HOLNING DAS | log 32) miles, averaging 97} revolutions per minute, and 
' to transter ! yard. to this site with an average boiler pressure of 50\b., and no priming. 
Pa Coast the Ma ! { Doekvard is | In the five hours under steam alone she ran by log 244 miles 
\ | the const of vessel or | averaging only 71 revolutions per minute, with an average 
er for importa repairs , fleet is therefore | Pres*ure of 35 Ib., and prime 1 whenever the pressure rea hed 
su Under steam alone the consumption of coal was 3451 
su a i tu c tern Got ’ , ory, uy 
2 , se © Caster GOCK- | ber hour; and under steam and air it was 271 Ib. per hour 


reached by @ iong &ahd | showing a saving of 27.5 per cent. of fuel besides the increase 


i i : ’ tHe 
costiy voyage round the Hort in the rate of speed It will be observed that the speed was 





Altogether, the report of the Secretary of the Navy | sever high, but the engines of the Fox are only of 35-horse 
t ed an unsatisfactory one. Not only | Powe? and are not calculated to lift her cargo at any rapid 
f ‘ f P I rate » representative of the patentees had considerable 

| nade ¢ the present inferiority 0 


of. difficulty in persuading the captain and the engimeer to 
aval force, improved though it be | q mplete the five hours under steam alone. They said that 





March, but a sweeping condemnation is made | they had evidence enough, and that they wanted to get on 
ironclads of which we have heard so much, The Fox has now been chartered, by Messrs. Breslauer 
iw se fora ble nature was magnified during the | ® i Co., of Gracechurch-street toran as a regular trader for 


goods between London and Exeter. There 


the conveyance of 
is a sister ship, the Lynx, belonging to the same owners, and 


var, DY reason of the riority of the vessels to 





which they were opposed It is urged against them precisely simuar to the Fox in all respects, except that her 
that they are easily disabled, yet difficult of repair; | engines have no air pump. Arrangements have been made 
that, relying solely upon steam power, the cost of their | to compare the performances of the two vessels over a period 


is exorbitant, whilst in | of some months, noting the number of h urs under steam 
the total distance ace ym plishe d, and the total coal consumed 
by eacl 


mamtenance in time of peace 
war they would easily be rendered useless, if they 
could not always command a sufficiency of fuel. And 
us with the vessels so also with the dockyards, which It is, we think, greatly to be regretted that those 
most entirely remodelled. “The country | interested in the introduction of the “ aéro-steam 


require to be al 


has a heavy task before it to reconstruct its navy, and | engine’ shou d set before the pu lic, as proofs of its 
first to establish the plant wherewith to do it This is | value, such results as those above given. To the 
the plain meaning of Mr. Robeson’s report, although | engineer who gives any consideration to the matter, 


he does not consider that it would be necessary or even | the trials of the Fox afford no evidence whatever of the 


i 
idvisable to attempt much under existing cireum- | advantage to be gained by the general adoption of the 
tunces Warsop system of working, even supposing that such 

It is not long since a special commission condemned | advantages exist Stripped of a ] unneeessary details 


the American heavy service guns; now we find the| the account which we have reprinted merely shows 
navy totally unworthy of a great Power. But we| that in the case of a steamer fitted with a boiler so 
commend the policy of the present Administration—to | constructed, that although intended for a pressure of 
uimit weakness, to tide over the present as well as | 60 Ib per square im h it could not be worked under 


vay be, and to seize the first opportunity for recon-| ordinary circumstances at more than 30 or 35 lb per 
struction, upon better and more ay sroved models, than | square inch on account of priming, the application of 
the United States has been able to produce |the Warsop system did a certain amount of good, and 
enabled a higher pressure to be carried. How much 


more good might have been obtained by the substitu- 


tion for the present bouer of one capahie ol working 


THE WARSOP ENGINE. | 
In the 7imes of yesterday considerable space was | properly at a pressure of 60lb. per square inch, the 
devoted to an account of the “aéro-steam engine,” | report does not enable us to state 
which is being introduced by Mr. George Warsop, of | In an article on aéro-steam engines, which appeared 
Nottingham, the article, after recapitulating the ex-|on page 144 of our last volume, we expressed the 
ments described in the paper® read by Mr. Richard | Opinion that Mr. W arsop’s system might be turned to 
useful account in improving the performance of steam 
August, proceeding to speak of the trials of the system | engimes of an essentially non-economical class, but we 
which have been lately made in the North on a coast-| at the same time stated that we by no means antici- 
ing steamer, the Fox. Of this vessel our contempo-| pated that its — to engines of a higher class 
rary says would be attended with an equally good result. The 
She is schooner-rigged, carries 230 tons of dead weight, | particulars which have so far been made public con- 
and was built by Messrs. Backhouse and Dixon, of Maddies- | cerning the performances of engines fitted up on Mr. 
brough, for her owners, Messrs. Williams and Purvis. Her } Warsop’s plan completely corroborate the opinions we 
* Mr. Eaton’s paper was reprinted in this journal at the | formerly expressed, and no evidence has yet been 
time ; vide page 122 of our last volume. iafforded that an “aéro-steam engine” can compete 





taton, before the British Association at Exeter, last 
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successfully, as regards economy, with a steam engine 
of thoroughly good construction. It is somewhat 
curious that while statements are circulated that the 
Warsop system has been applied to stationary engines 
of an economical class, and that its merits are being 
tested at several well-known works, the only results 
which are made publie are those obtained by its appli- 
cation to engines the reverse of economical. There are 
no doubt so many engines of the latter class in use 
that a wide field exists for the application of the 
Warsop system; but this is at best but a kind of 
“patching,” and the true remedy for wasteful steam 


cellaneous i of various kinds. While speak- 
ing of the ing to mechanical engineering, 
by-the-bye, we must not forget two representing 
together forty-two different types of locomotives at 
present in use on English and foreign lines, these 
plates illustrating some interesting articles on this 
—— by M. Jules Morandiere. 

e portions of each number set apart for what we 
have already termed “ engineering news” are equally 
good with the remainder of the volume, and an in- 
spection of those particular divisions relating to 

inglish matters shows us that very few, if any, of the 





engines is to do away with them altogether, and sub- 
stitute economical engines in their place. 

In conclusion, we may state that Mr. Warsop is by 
no means the first engineer who has proposed the use 
of air and steam in combination. Many arrangements 
of “ aéro-steam engines” have from time to time been 
designed, tried, and, we may add, abandoned; and we 
may probably, at some fature time, lay before our 
readers an account of what has been already done in 
this way both in this country and abroad. 


LITERATURE. 


Annales Industrielles, publiées par Frepereac, H. ve 
Cuavannes et C™, Ingénieurs Civils; A. CassaGyes, 
Ingénieur Civil, Directeur. Premier Volume — Année 
1869. Paris: 30, Rue le Peletier; London: A. Sauvée, 
22, Parliament-street 

Ir is now about twelve months since we published 

in this journal a brief notice of a new French scientific 

publication, of which the first two or three numbers 
had then appeared. Of this publication—the Annales 

Industrielles—the first volume now lies before us, and 

we are glad to find that the work has in every way 

justified the favourable opinions which the perusal of 
its earlier parts led us to pronounce upon it. Al- 
though but a year old, the Azaales Industrielles, sup- 
yorted as it has been by an efficient staff of contri 
mean and ably edited, has placed itself at the head 
of all the French publications of its class, and has, in- 
deed, attained a position which none of its competitors 
ever held. And on looking over the volume, or rather 
volumes—for the plates are bound separately—now 
under notice, it is impossible to deny that this success 
has been well deserved. The text, which consists of 
44() quarto pages interspersed with a number of wood- 
cuts, comprises, besides deseriptions of the plates and 
those portions devoted to what we may term engi- 
neering news, a number of excellent articles on sub- 
jects of importance. Such, for instance, are the series 
of articles entitled, Nofe sur la Théorie des Poutres 

Armées, by M. EB. Mathieu; the series on Les Industries 

Wetallurgiques en France depuis 1859, and that on 

Les Adjudications de Travauz Meétalliques, by M. S. 

M Arcigny ; the series on the Kowuration et Utilisation 

des Eauz d’ Ege ut dela Fille di Paris, by M. A. Brill ; 

and the articles on the Assemblage des Piéces de Fer 
par la Rieure, by M. H. Collet. Besides these also, 
are a number of interesting articles relating to 
electrical matters, by M. A. Ternaut; a series relating 
to the navigation of the rivers Seine and Loire con- 


taining much valuable information ; and a number of | 


other articles relating to various matters which our 
space will not permit us to specify here. 

Besides the wood-engravings already referred to, the 
volume is illustrated by ninety-eight well-executed 
folio plates, these, with two exceptions, being litho- 
graphs, and being carefully drawn to scale, and fully 
dimensioned. These plates illustrate a wide range of 
subjects, many of them of great importance. Thus, 


the fine market and abattoirs at La Villette, and the | 


market at St. Maur, St. Germain, are fully illustrated 
in all their details; and so also are the Jarge iron 
lock-gates erected at the port of Boulogne in 1868, 
the fine roof (168 ft. span) of the new terminus of the 
Orleans Railway at Paris, the works of the North of 
Holland ship-canal, the great railway bridge over the 
Wahal, near Bommel, and several plates illustrating 
some excellent articles by M. J. Foy on iron and 
wooden flooring. ‘Then, again, there are plates illus- 
trating the hydraulic works at the Isles des Meldeuses, 
the iron and conerete lighthouses connected with the 
Suez Canal, and the plant employed in sinking the 
artesian well at La Chapelle — subjects with which 
our readers liave been familiarised by the reproduction 
of these plates in our own pages. So far we have 
only spoken of civil-engineering matters; but the 
department of mechanical engineering is also fully 
represented in the volume before us. Thus we find 
amongst the plates, some relating to boilers, others to 
engines of various kinds, others to machine tools, 
both for wood and iron, and others again to mis- 


| important works executed in this country during the 
|} past year have been left unnoticed. In conclusion, 
|we should state that the Annales Industrielles is 
| admirably printed, and “ got up” generally in excellent 
| style, and the publication is altogether one which we 
| can heartily recommend to those of our readers who 
| wish to keep themselves well informed on the progress 
| of French engineering, or to study the criticisms of 
| French engineers on works carried on in this country. 


} : 
| 

THE NEW MONT CENIS LOCOMOTIVES. 

Ow page 61 of our last number, we published a letter 
from Mr. James Brunilees, the engineer of the Mont Cenia 
Railway, containing some information concerning the per- 
| formance of the new locomotives lately placed on that line ; 
and we now subjoin some particulars of these engines which 
have been constructed by MM. J. F. Cail and Co., of 
| Paris, from the designs of Mr, Thomas R. Crampton and 
Mr. Valentine G. Bell. Like those previously on the Mont 
Cenis line, the new locomotives are tank engines ; and they 
are carried upon two pairs of coupled wheels 2 ft. 9} in. in 
diameter. These wheels are driven by a pair of outside 
cylinders 13 in. in diameter, with 18 in. stroke, while a 
pair of inside cylinders of the same dimensions drive the 
two pairs of horizontal wheels gripping the central rail. 
The horizontal wheels are 20 in. in diameter, and are 
coupled by gearing, this gearing, moreover, being so pro- 
portioned that the pistons working in the inside cylinders 
move at the same speed as those in the outside cylinders. 
Under these circumstances the tractive power is of course 
the same as if all the wheels —horizontal as well as vertical 
—were 2 ft. 9} in. in diameter, and it amounts to 181.6 Ib. 
for each pound of effective pressure of steam per square 
inch on the pistons. As the boiler pressure is 135 Ib. per | 
square inch it is probable that a mean effective pressure of | 
100 Ib. per square inch could be maintained on the pistons | 
during the time the heaviest inclines are being ascended, and | 
under these circumstances the tractive force developed 
would be 18,160 Ib. 

The engines have 69 square feet of firebox surface, and 
the boiler contains 208 tubes, 1,%, in. in diameter outside, 
and having an external surface of 806 square feet. The 
total heating surface is thus 875 square feet, while the fire- | 
grate area is 12 square feet. Each engine weighs, when 
empty, 20 tons 24 cwt., or 27 tons when fully loaded with 
coal and water. The mean working weight is 24} tons, 
and this weight—which is exceedingly moderate all things 
considered—is equally divided on the two axles. 


| 





LAYING CAST-IRON PIPES UNDER WATER. 

Axsout twelve months ago we illustrated and described 
in this journal (vide page 105 of our seventh volume) a 
form of flexible joint for cast-iron gas and water pipes, 
which had been designed by two American engineers, 
namely, Mr. John F. Ward, of Jersey City, and Mr. Alfred 
W. Craven, of New York, the engineer of the celebrated 
Croton aqueduct. Since our notice appeared, Mr. Ward has 
successfully completed a contract entered into by him with 
the Croton Aqueduct Department, to lay an 8 in. iron main 
under the Harlem river from Manhattan Island to Ward's 
Island, a distance of about 850 ft. In laying this main, | 
Mr. Ward adopted the form of flexible joint to which we | 
have just referred, the pipes being cast in 8 ft. lengths, and 
each length having at one end a socket bored out spheri 
cally, and at the other end a series of ribs which served to 
hold the lead packing. As we stated in our former notice, | 
this lead packing is melted and run into place, so as to give 
the pipe a spherical end fitting closely the spherical socket 
of the next length. No bolts or Joose parts are required, and 
the joint thus formed is stated to be perfectly secure. 

The method adopted by Mr. Ward for laying the pipe 
was both novel and simple. A large open boat was pro- 
vided, in which was carried a supply of pipes and melted 
|lead. At the stern a small supporting frame was placed. 
| The pipes were jointed together in the boat, and, as fast as 
completed, pushed out over the stern into the water, thus 
forming a flexible string of pipes, which sank and rested 
upon the river bottom as the boat progressed. The work 
was easily and quickly accomplished. The depth of water 
in the Ffarlem river where the pipe lies is 40 ft. 

Mr. Ward has recently laid a water pipe of 3 ft. diameter, 
on the same plan, under the Hackensack river, New Jersey, 
for the Jersey City Waterworks. He also proposed some 
time ago a plan for laying a pneumatic tube under the East 
river between New York and Brooklyn ; and there is little 
doubt that he would be able to carry this plan out success- 
fully. By means of such a tube, letters and parcels might 
be transported between the cities in two minutes. 

















1869 : 

cpa Ot! a deente- 

= made 

+} urin 

| tntche. | Modane. youth. 

| metres. | metres.| metres. 
January 60.90 | 66.45 107.35 
February 60.60 | 5175) 11285 
March 81.90 | 54.05 145.95 
April 76.76 | 48.25 125.0 
May 71.90 | 63.70 125.60 
June 70.66 46.30 115.865 
July eas ors 69.10 50.90 120,0 
August P. ae : 6340 ; 68.26 126.65 
September... ize bi 72.80 58.16 | 130.05 
October oon abe , 7640 | 47.50 123.90 
November... ose a 66.10 | 41.96 108.05 
December io one «| 62.30 | 87.50 99.80 

} i 
Lengths driven during 1869 | 827.70 | 603.75 1,481.45 
Do. previous to 1869 ++. /5,863.10 |3,808.70 9,166.40 


| — 
--/6,190.80 |4407.45 10,598.25 
nes ca 1,621.75 


12,220.0 








Total lengths driven... 
Remaining to be driven 


Total length of tunnel ... 
The total length of tunnel completely finished on Slat 


December, 1869, was as follows: metres. 
South side (Bardonnéche) 5555.20 
North side (Modane) _... 3609.75 


Total... oe ove 9224.95 

The average monthly progress during the past year was 
119.28 metres, or 68.97 metres on the Italian mde, and 60.51 
metres on the French ; and at this rate of progress, the time 
necessary to complete the tunnel would be less than thirteen 
months, or about the end of January, 1871, and for opening 
the railway about six months later, or in about a year and a 
half from the present time. 


NATIONAL PROGRESS. 

We give below an interesting Table appended by Mr. 
Vignoles to the admirable address deliv by him before 
the Institution of Civil Engineers, and the conclusion of 
which we publish in the present number : 
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Tae Lise ro Sat Lace Crry.—On the 19th ult., the 
completion of the line which connects Salt Lake City with 
the Pacific Railroad, and thus brings the capital of Mormon- 
dom into railway communication with all the great cities of 
the Union, was celebrated at Salt Lake. The line is 37 miles 
in length, its northern terminus being at Ogden, the junction 
of the Union Pacific and Central Pacific roads,. and it is 
unique in the history of railways in this, that it has been 
built from first to last without money. The iron and rolling 
stock were supplied by the Union and Pacific Company in 
payment for work done in the construction of that line ; the 
contracts for the making of the road were taken in re- 
turn for shares in its stock, and the actual work of construc- 
tion was performed by labourers who are content to wait for 
their wages until trains begin to run and bring in funds. 
Fifteen thousand Mormons, it is estimated, attended the 

lebration of the completion of the line. 
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eho dix r are in distress. as the following table of expendi- ] and societies will lose their disma] terrors and will become 
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ture wil! show that in 1868 (the table for 1969 is not yet to | aids rather than impediments, when labour and capital 


































































































To 7 J x NRRRI NS va! ‘ ‘fore-mentioned society expended in | meet on the common ground of “ reciprocity,” with the view 

« t has wi» respondent flick | ‘ £ of a free and an unfettered right to buy and sell. This is the 

| ron trades’ ut *. ar being of a different of i Donation or out of work benefit ... on 64,979 | very spirit of co-operation with the larger virtues of self- 

trust to your love of fair play to publish the £ wing Sick benefit .. e oe os 16,992 reliance and mutual respect for individual right. This is 

In the first pla i do not mean to imply that trad Superannuation benefit... % ra. 7,123 | the inevitable law of the future labour which, governed by 

= sre perfect in their form, or government. Govert Accident benefit ‘ ‘ ble 100 | intelligence, must be treated with on well defined principles 
ment f natiome are constantly revising their i, or making Funeral! ass . 5.949 | —day work cannot meet it—piece work must. 

new Laws Ladmit that there is room for improver Benevolent grants ‘ eee ose 3,026 j VeLcas, 

trade societies, but they have, and are «t progressing with | —_—— | January 25, 1870. 

the times; and the late Tradec’ Commission, with its | Total ‘ oes see ee £98,169 

ing and rigid inquiry into their workings, has failed to bring But however a trade's union is constituted, there are those | . —— 

home to them, asa body, the charges preferred against the: who will cry them, and amonget those are men who have | omen . ” ° a3 

and, after reconsidering the evidence, has frat lal for | been refused admittance and md who have been members, | Nt )T ES I ROM SOU I H W ALES. 

' ting their fundse—a ; they have not ye and are excluded; some of these become its most bitter | Carpiry, Wednesday. 
ved pponents | The Utilisation of Town Sewage.—The Cardiff Local 
Now, for “ High Pressur lefinition of a trade's union oa vishing to treepass ron your space, I will leave | Board of Health, at their meetiz g on Friday last, subscribed 

which finitionm, he says thinks he has esta I | wour rea st lraw their own inferences Until I see a | 21/. to the British Association for furthering the best means 

t kr I should say asserted. To accept aA esta be tter and more correct reason why I should change I shall | of utilising town sewage, the genera! opinion being that the 

: we must ept a $ msse tr My knowledge of | remain in favour of rapes Usions | town would derive great benefit from it 

traces ewill t allow t t t First High l te, January , 187 | cy vtemplated New Gas Works at Car liff- A movement 

P enys a trades , an institution demgr t — | has just commenced in this town to induce some of the leading 

‘ * ekilful sat lw reply this further To rax Epttor or EsGineenine | trad sn at or rm & gas consumers company, and it is 

' | wher © says ot | : : : I High Pressure 1 your impres- | stat ardiff presents one of the best fields for such a 

‘ 1a te 4 \ ' fa ry. t hes a t of momen we ; g successfully carried out, the present company 

no we A yamat 5 hag | t ‘ ‘ rt ! { t ng s e 1Sos th xe ve Monopoty of a 

an l “1 at th they ar i stuper irge a 

law t ‘ r 4 ring t t met r t : “ niage t 

wk | t t s for good to be « i i I 

ie sha as good a s workman, | r aver be meeting nh on r own | ha nl 

stead . n ‘ acter, a rning s t the for { Sain} uid them | and wil! t 

ra w the chest rv which as working i * > - imet re r a { 

aw krn ' ‘ Lt th i 1. ligh | j cs a “ 5 passed throug hj ¢ n 1 en 

bn " " ‘ . ta t ‘ t nd his ‘ sto say ust areen tered | Furne k 

re « t : ‘ nth t \ ! s, yet il t mi sa 7 ite B 
possess t : sf s as a aent ” me ry tot rece re- | Cut erts 
k ble t ro the nary rat wage Now t t the cause 
. . " tr ! wt race i r been a ! r py ¥ s 1 | effect f inj 
r 1 work im of a} und, I ~ it ntrol of 1 ar i ead gb a Bick rks, u | 
iH P iY ‘ ‘ that an ordinary workma ur I have littl doubt the great kor a f therm are | in Exoinyegenine of Janaary 2)«t Mr. Wales, the Govern- 

vor rat “ t st r t r ' f societics Thev ar : working y the px ni inspector, in I v er sid he belheved the | r 

“ : work This w t he 1 t had one hour's day work for years, and what 1s the | to ha en 32 ft ng, 5 ft. diameter, and the plates n 

not toa pt leas If abov n rage workmar is tf They are the most strenuous advocates of the system, | thick Hie had found, at r two places, the thickness of 

ern t he may k for as m r . ars x per ser it to strengthen their confidence « had been it ss than the thickness of a 

} ys 4 hi ’ r any | they t , ppo i to t ng and enervating which, in hi iate t sist 

reu an m ’ think h ha rat Y y ' = y tl t tment ta ana sure ; hence the ex The uer 
worktaan'’s 4 and paying mm thar ‘ ta 1 ele la ! t out to t n repaired bi allied in was 

} . “re n is wages vi case ary : und t is an a f the wanton } not a boiler-maker ui the work had been 

t 1 to take | ‘ ew! I not | ar urs g pe ns equent ay work in | done in a most unw rhe plates were 

aw ‘ tra : t ' : t t I t ig t ar 1 suy “ Kmen together th As pra tically t render if ur stie to subject th mt inv 

r : ar i a wh st y I sat which these men work will pare fa ir- | pressure The jury returned a verdict that the explosion 

t Thus Tect, at r ary workman with t cl pest day work, and her you ¢« sid was a lental, and further said that great blame was 

nary ¥ s, and a superior workma ns much ‘ t ef t us plant, the « my of time and fuel attached to Mr. Evan Howells, the proprietor, for not havir 

. rior a t “ ri n umd this is pr ‘ t and y of work wit it waste, the result w be i ul the b r properly examined by some experienced 

th mn which 1 have worke ] r ~ ' . I 

w hew ha a fix standard rt at | 488 at waracter of the work is ial if not superior Re-starting of t Staplege ¢ iery and Brick Works 
Next, in regar pieee-work i i I i 5 to the bulk of mechanical en ment, tor ite f h a Messrs. G p a 1 Ridler have started t above works 

‘ telv set fa against it Now ty racy ! t : to t most s pulous | which were recently wed in consequence of the fauure ot 

does not resolutely s « fa gainst If ca yaugit wa is ut ¥ impra ; Mr. Warman, the late proprietor 

a fair b ‘ - non ely te face against , s art at most minute and com} ated that the O ts New ( ery at Ystrad.—A new company has 

dua work, that is, wher work w acl f na 1 ey n embra and it deals with masses of st been formed to work the coal on a field forming part of 
‘ s, and a portior ntract I “ und at nequalled for magnitude in any | t ! of Mr. Crawshay Bailey, opposite Bodringallt, and it 

i sownr nsibility t iz : “ tra t the va * operations ranging from t almost said . | be commenced at an early date 

tes for a number of is als t for a ‘ ! to t alm incr e are carefully pr 7 lgen The inhabitants of Bridg- 
* t an ack wledged | r ‘ ‘ ri a appropr 1; wi ’ t cleaning tl atoms of serap | end ha mittee to wait n the Countess of 

ha ‘ » lea g hand takes a ata : t filing, heating, shingling r. or forging—its | Dunra er ladys with a memorial praying 
pr und t r r x ring tting, planing wing, and tl myria her t sfor protecting t t m the 

t | A h r int i t r cor tor “ 1 exact and most nund naliy ecur ter beat waoen 

the end of ir weeks, and ives A surplus of s t Auging, if : ed by one priz the Og ws its banks 

ww } 8 4& surplus of f Rd. in the 1 nd on wages r t ting th “ } " pera ms vary , we ri Pembroke Dockyard It is fully 

Then ti nding ha sshare of surplus w ( - xe fr Ad. t In ever mn care is taken t expects ip of war, th Iron Duke, » he 

and wag elve na ir ke hist t : tot man, and t i y ts the worker | ready f 1c above yard in the latter part of 

' . och Ww " ns ar . “ t rt i t! t ng suspicion of t f ey t present mont 7 é mpetent judges belie that s 

vd ¢ rece iw make their month's ear r & t foreman’s functions are elevated t 4 i ur w attain a sp f ts: her armament w t t 
each This en rages the men, as w as t ling hat graded to tl vel of a st Not only are the {9 in. guns of 13 tons eact the Thunderer, turret shiy 

t rt t ‘ P Y n rt y | rat s va it ’ t labour r 18 Also rar ¥ appr y towards completion She 

nt ance ami pract by t ra s stok ry. engine driving, boiler ning, getting coa 4 t . rth 1 and 285 Tt. ] ~~ 
there is ther k fy work ra ond as ndar , ". al t ps,}t is ! iror n ba with 

. ’ res . ‘ s repa nd ry neeiv er piat y ror 

: to pr rt t . tir ar work ced in plan tiw nearly & ft und ea ns 

I a8 01 ¥ pract ft : Dy g system government, ut “ tons each. Her engines, or 

: ne 1 ae ‘ T straint ar em I ‘raging ubts “ } f is Power, s is use 
\ ' g ha shar ‘ vt me n their sior work, their | | 1s a ram, if necessary, and s ol 
. ' ‘ t " ‘ t I tablishmer ur to return of | f eo that her sises will not lis 
emis “ t t e pensed with from | tances It is es ated at she l4 
4 ; he a | ] r a] t J ‘ s ] Ar 1 as ior ¢ rts . ST rd ir 

‘ ngs a ; g ‘ roa . " att pt +} eacders uw } Ti tioned & I f the Sout ot 
ar { nt, w thers ar st a g . their own chagrin and ex ng of delegates from fifty-two in South Wales 

. ' Tr? ‘ t t Ww A nor 5 see has been held at the Lamb Inn, I the 

} pewmit N s there anything new in skilled craftsmen working | gathering being to secure an incres f ge It had been 
It k “ High Pressur ‘ t find many willing t the pr yet members of “ trades’ unions.” What do th ranged that the masters should m liscuss 

‘ managers that ex 5 h work or wT y r 4 ker Du llera, r ers, fturnacer r and forgemer th | stior but r e empl la 

t t and i ‘ g wn t pre s | What t ylas k whether flint, or sheet, or bottles what warm discuss took pl the speakers genera 

ew , eney t write ippose a mar f equa ‘ and VW t t weavers of every & . ladrics ers | strongly cenouncing the absence of the masters Several 
t nation opposes ntra ‘ ‘ st very variety of yarns? What miners of ev and | addresses were delivered, after which it was unanimously 
wn the ft : xtraordinary manner, know haract What potters non wares of a istic | resolved that exertions should be made during the present 

Tt ' . ‘ r t as ! g The rreat bulk staple commodities a ! to obtain an advance of wages and aweable 

I ns : ’ r, and illy those for w hw ement t q , Sh i thos not be 
: adr that : <8 n ar sta s in ft w mark s esst t was res i that notice shoul gi t all 
‘ rit. } “ t se that ir : ial I system that is ¢ rr justice and appeals to | t eries on the Ist of March to cease work 
< to pr ce t ‘ not t enterprise, and : s certain ultu The 7 Pl I} arge redu nm in the make 
at | : tow ste ] v I r 1 th cal works is yvinr rt ave a salutary effect ipon 
4 ‘ “ 2 . t r g t a ft tc nw k rit markets And iu r soniy @6ught mecrease in tae 
f " r y y tw t? t screw a r ta To f t mar prices 1 st a advan as s KS IM Makers 
" t work, al : g ag y of a fair i for restricted unds are at a very w ebb 
f assert wt a tr s at 2 ar {area for remunera than run in the na \ The Steam and H e Coal Trades The steam coal trade 
if heck th ‘ ut ar t . his | gr nt nelastic bonds of rout Let er is a much better position than it was three months ago, 
My V High | ployer ed to pay for ras} r and the mand is adily increasing; in fact, the supply 
' ‘ " . : gain the support of the acti: inte gent, | sor lays is nad juate to meet the requirements f 
mrt n of ere As g . ar cy Ww t whicl societies ar t x rat 4 ‘Ts and merchant For hous ties there ie a brisk 
‘ z 8 m, ar : innuat Phe law of equity must even with union-bound mechanics mat 1, and th liers as ar working four turns a 


xpand their sense 
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RECENT PATENTS checking the radiation of heat from steam boilers by giving |129. Auernn Beate Rocke, 180, Upper Thamerstreet, “ Im- 
. a9 : " me } i of Pari ; : yrovements caol dles fi 
Tnx following specifications of completed patents are all eet odepoeny/” 4 pa 08 I cm This plan was noticed oaien * in knobs and spindles fur door locks and similar 
tot : ty Aa s. ) of our last volume. J 
dated within the year 1869; an 1 that year should be given (No. 1014, Is.) George Featherstone Griffin, of 10, Great | 1%. AU*#®2 Roweat Gtevows, Old Change, and Axtuowy 
in ordering them, at the annexed prices, from the Great Seal G n val en A pate aes ia r oh ’ re 5 “es Umnacn, Lebbon-strect, “Improvements in machinery or 
Patent Office, Chancery-lane. + ith a ’ ‘ arious forms Of perman way tor pparats or ing or embroidering fabrics.” 
(No. 940, 8d.) William Robert Lake, of 8, Southampton- railways, a amongst them that illustrated and described by | 141. Tuomas Pearp, James Jonn Casts, and Isaac Houmes, 
, ere - us on page 147 of our last volume. Wych-street, “ Improvements in the ratus for adjusting 
buildings, patents, as the agent of Benjamin Franklin " » ; . “pp 
Sturtevant sar West Roxbury, U.S Bor the case of a BB a 1015, 2s. 24.) Dean John Hoare, of 5 Princes-terrace, —_ the knobs or handles of lockaJatches, and other 
Y > ane , : swater, tents p i i ~ . 
fan or blower with the side plates distinct from the casting y <é ae ee a number of details connected with | 144 WesTLRY RICHARDS, Birminghem, “Improvements in 
: - Page at ric railways, these including a form of india-rubber | ‘4, ” 
or castings forming the periphery. The patent also includes . . ig s2sy reech-4uading firearms and cartridges, 
fitting to & fan @ drum or easing fitted with tubes through valve for closing the slit in the top of the tube from which | 145. H&wny BERNOULLI BanLow, enter, “ Improvements 
, “te h grein by th ‘ . the air is exhausted, and arrangements for dividing the tube | in machines for sizing yarn.” 
which the air isexhausted or forced by the action of the fan, into lengths, which may be exhausted ind d HI 147. Himam Haruna, Liverpool, ts in the manufa@r- 
hile = : a 4 . . a! 
while the space in the drum surr unding the tubes is either - Ps ~ : ture of lead eneased tin pipes, ima tus employed in 
filled with water for the purpose of cooling the air passing ae. y Je. Od.) Eamnmel Ghasteck, of Ase patents) juch manufacture.” i 
led with mae 0 : p e! acture 
: m roo hee ls 
through the apparatus, or with steam for the urpose of rove — of s 04 = a iron, bent to an arch Ma. Taowas Cavan Faoeortr, Drake-street, Piymouth, “ An 
heating it. We see nothing new in either of these plans, as bopt te tha sore Dy suite ble tie rods, and struts improved process and solution for preserving meat and othe: 
unless, indeed, there is any novelty in some of the minor attached direetly to the corragated sheets. If we are not| _perishuble substances.” 
ote “ ; , ’ greatly mistaken, such roofs have been made almost as long 151. Thomas Wairrurap, Holbeck, Leeda, * Improvements in 
- ; ~ ie as corrugated iron itself. . wool combing and drawing machinery.” 
‘No. 9438, 84) Samuel Firth, of Leeds, patents forms of (No. 1021, 8d.) William Johnson, of the Elme, Sketty. 152. JawEs amas: Grange-place, Edinbargh, “ Improved 
picks for coal-eutting machines and methods of constracting| ¢ Us Seaplane ae _ 7’ apparatus for coupling railway ear Xe 
‘ lines of raliway Gu which such mechines travel: Bs.| ee patents an arrangement for compressing fuel, &e. | 153. Joun Henny JOUNSON, 47, Lincoln’s-Ina-felds, “ Improve - 
birth’s plans, although simple, could not be clearly described This Cobsists of a plunger reciprocating in a bottomless tube, Menta in the treatment of acid tars obtained from boghea:, 
without the aid af areatiine ; ? | the frictional resistance to the motion of the materials in| mineral, schist, or petroleum.” 
(No. 954, 2 4d ) ' w Darcley, of Kilmathock | this tube forming as it were the abutment against which the / 154. Tuomas Patrenson Batts, Maindy, Cardiff, “ lprovements 
‘ > y parciay, y imarnock, ae 3 — : " - ‘ a 4 war 
: : sof vinthes! ee cetiene Renahadeneed plunger acts, Provision is also made for keeping the faee of a. Sree oe moulding and compressing substances fur 
} * lend Cente te a? tha waned pacd sur-| the plunger cool by causing air or water to cireulate within } 455. Wiiitaw Henny SLeteu, Cheetham Hil, Manchester, and 
anal ap ts te t wi we the latter. these! chamber formed in the plunger, this, it being stated, pre- Joun RicHArgpson, Salford,” Certain inrprovements ln apparatus 
ae pe . ‘ " nemides € venting the adherens e of the materials to the face; while] to be employed for sharpeuing scissors, knives, or other «im/lur 
. : DB : “5 Png means are also provided for injecting a coating of fine dust edged tools.” 
He - eel f upon that face of each charge wich has been pressed by 146. WILLIAM FREDERICK PADWICK, Blaenau, “An improvement 
: ae Ss 5 : the plu this coating separating the charges in the tube an or nAdkion te camipary Seegrates. 
t ust 1 Mr. Barcla (No, : ‘4a : Caen ae g f Sheff , | 157, .Rvwanp Tmomas Hvenss, 123, Chancery-lane, Im 
: 1 the lower parts of m | rs ar , “ey ae) DWin ASSEN, GE heffield, proved epperatus for “iminixhing the effccta of the oscillation 
a of ti , patent making an y running into a mould, first, a suf-| of veasela, and for preventing sea sickness.” 
; tyy aner on or ii ficient quantity of molten steel to form the face or table; | 15%. BRaJawin CLARKSON and BAMUEL CHARLTON, Manch 
ducts ve $e . a} : tp» | Secondly, a sufficient quantity of very mild molten steel to | ,.“ improvements fa seale beams.” : 
; - os he very far from being’) give the required toughness and solidity tothe steel “beck ;” | 1°". EDWARD Tuomas Mucus, 125, Chancery-lane, “ Improve- 
Ww i ] thirdly. afi Bini ow } ? : 4 ments in looms for weaving. 
2 - s netin Char ono Wate tiel aie teas: and thirdly, after a sufficient time has elapsed, a quantity of 161, JOUN GanneT TONGUE, 34, Southampton-baiidingy, “ Im- 
minneaiad at of vemens” whish we illes-| 2 the lower part or butt of the anvil. Sub-| provements in governors for regulating the speed of prime 
ed ox +s 180 of ax lak volien "| sequently the face is hardened by placing the anvil so that| movers.” 
~ ” . a I ‘e rthur D ochgey - Dal in ; etent this face rests upon a kind of gridiron formed of sharp-edged 162. William MAWE, Doncaster, “ Leprovements in safes and 
\ q ] m Arti ilion, o rt va ten . : * , 
‘ 4s homes rari ’ , » patents) bars, and subjecting it when in that position to the action of | , #7OBs-Teoms . 
1 rt wa steam of locomotive engin s by taking a! an upward flowing current of water. 163, J AMES DEWAR, Kirkcaldy, " Improvements in the treatment 
’ ' t blast and discharging it from a series No. 102 - , . of certain substances for manure. 
haps Ay rs. This plan, Mr. Dillon (No. 1024, 8d.) John Fletcher, of Heywood, patents the | 164. Joun AXxTEeLt, DEACON COX, Notting-hill, “An improved 
tat \ | fire bar nkers, and he further | ***’,'2.* firegrate, of one or more firebars raised above the vehicle or composition to be mixed with white lead and other 
' . “ : > : - a ‘2 , * 2 |! vel of t rest and perforated with air holes, so as to form pigments in lien of linseed or boiled oil, turps, and dryers, to 
a ‘ . ’ ing th fire w © decorn poser ; . —_ . j ” 
a ari : . P : perforated air chambers through which heated air is ad- |. form paint , 
uF I und car xide resulting from its de-/| © i+ted to the centre of the fire 166. Henry Asnworth, Walsden, “ Improvements in apparatus 
‘ } near t bon will be subsequently (No. 1025, 8d.) Ferdinand Pommasi. of 15. Rue du Colyeée for spinning and doubling cotton and other fibrous substances.” 
Ve i¢ ; at steam may} p a ‘ fie aes Ms, OF 20, UC GU VOLYSee, | 166. Euwakd Woon, Bolton, “Improvements in steam engines, 
2 pny ier aig the ’ | Paris, patents arrangé ments for enabling the ebb and flow and in the boilers and furnaces to be used therewith ; 
, F . ly t ad ult from ¢ e tides to be turned to account for compressing air, this | 167. Jons Carreg Rawspen, Bradford, “Improvements fn 
A A, S RCI resurt irom air be r subse que ntly employed for driving engines and mechaniem or spparatus for producing a piled surface,” 
pay F 1 WW A mach y. We could not describe these plans briefly. 168, WHLLIAM MAVITTA, Handsworth, “ Improvements in sights 
j Cie \ Vestminster, patents a for frrearms and ordnance.’ 
a ’ n f I y g Cotter and Charles - = lev, PeTex Curnit, Birmingham, * Laprovements in combined 
| ' 4 Lust 1, methods of separating hat and coat books, and in single hat and coat hooks or pegs.” 
' whieh oe count oa THE PATENT JOURNAL. | 170. Davin Sexvaxre, japlor, Charlton-Crescent, “ Improve 
p . rt ments in printing machinery 
" rie ti Grants of Provisional Protection for Six 1172. Groree Harris.» Gossip, Haggerstone, * improvements 
N s. | J n Hughes Lloyd, of Llangefni, Months. | in the manufacture of umbrellas and parasols.” 
pater rrang f tting XC., by m ans Of | 3505 Herexy Warts Steeton in-Craven, Improved m ant 174. Wiitiam Norton, Oldham, * Certain improvements in card- 
ri tt t r har r-head. The patent or machinery for smvothing, marking, and oi whbins,” . sonia taken L “] 
he ue - ri ces for } and | 3. STEPHEN HoLtwAx, 10, Laurence Pountney Improv com HRANE Eliowes, ppe r ay ened ag ay’ 
. . k ¢ . . & a gre f vas met in apparetus for hinging, adjusting, and fastening gas 1 4 nap mate Re ~e ev) bad rear ore . L r amelting, and in 
: ie : é : retort lids, covers or doors, and other lids, covers, and doors.” | ._*¥5* 0! fa saces empl yed for that purpos 2 ilies 
x is YW , Pe ae» ere 10. WiLitaMm Epwarp Geoes, 11, Wellington-street, Strand, “ A | 178. ¢ omg ; pe pene am ALY “e ne a er, n rx angen 
> TeX f < -etre< be appart s fors registering ¢ theck ty take or 
. : Keegy Co ye Men pees new or improved vehicle to be tropelled by manual power. eqpenstnn far nelt-seene oe een an ing ing nave ¢ . me re 
Adelphi, pater g t alanced slide valve | 28, JouN GaamReTT TONGUR, 34, Southampton-tuildings, “Im-| S0nUsnOms to pile ie indeinte* eee eee 
ry. at so certain arrange provements in processes the purification of saccharine k ont ROGSy CAINE Ss CONS. st BIR 
nar . > * 5 td ekesiink’ al oven 180. DANIKL SPILL, Paradise terrace, Hackney, “ Improvements 
: . . oe + er in ry °| 49. Jom™ Micwets, Barnes, “Improvements in the method in the treatment of xyloidine to be employed for purposes usefal 
water « t 4 ner rot. 1 oO ‘ : , in the arts.” 
. d apparat astenir ul unfastening loors of r : 
ve arrar . A fitte with two rams, the one pom ae fastening and unfaster 182. WilisM Rovent Lake, Southampton-buildings, “Iim- 
smaller than t er, these rar being capable of being 73. WriiisaM Grorck CUNNINGHAM, Stonchouse A machine| Provement in needles and needle arnns fur sewing machines 
ised together or ntly, a g to the load to be an pornens for cleaning we: hing boots and — &: | Invention protected for Six Months on the 
raised. 81. JOUN ENRY JonNSON, 47, L n’s inn-fields, mprove . . . : : 
Nc 976. 10.8 , ° © Visterisatenibern ments in apparatus for puddling fron, applicable also as tuyeres Deposit of a Complete Specification. 
call her of te in the ai 7. mt wav ¢ for metallurgical furnaces generally.” 1160, CHARL@s GORDON, Goswell-road, “ Improvements in the 
I nis anu Petes See te “As ? 7. Wio1amM Henny BatMain and Wit J MeNzres,| construction of breechloading firearm ” 
railways, W n would 5 t lescribe brietiy. Ss. H Improved means for conv ng and stor 
No. 977, 6d.) J Addy Hopkinson and Joseph! xy | Patents on which the Stamp Duty of £50 has 
| k H patent a form of t l J H Cross, Whitehaven, “ Lmprovement a tl | been Paid. 
s : in Ww h the pen il is carried 1 n of the frame + of umbrellas and par ait , ~ 205 epugNn Caner, Camperdown House, Snow's-fleld«, Ber. 
an arm pl , t id of the piston rod, this A rT BERNARD ZiesCHANG and FRebt ; . mondsey, “Improvements in iron channels, tramways, and 
; : Fos toe @ : uMIDT, 46, Nicholas-street, St, Peter's-toad provemen pavements.—Dated 2th Janaary, 1867 ; 
rt i I t road to DI ry the penell in . ling » = a — Vi 26th Janu ’ if. ‘ 
2 : 4 - I . hioading firearm ; . 206, CamsTow H 1, Serle street, “Improvements in the 
‘ act Ww pa} , 1 wil m 1] W LIAM THORNLEY, Littl Ly vor Samver I © | manufacture of | and shoes, and in machinery or apparatus 
‘ m5, Is. ¢ & toler nad luam sathan nd bs WRIGHT, Greatord, “ improvements in a ues therefor, which improvements are also equally applicable to the 
k. of Manet r, paten rangements of valve) and: furnaces.” ; 5 ¥ ‘ manufacture of * portemonnaics,’ travelling bags, parts of bar. 
and r sten g } wtion. which it |" M Leeren, Broadly-ters stan Blan u at ne nd, in fact, to almost all such manufactures as require 
. } ale Cee ne f I in apparatus for effecting comiuu “ w : ha ce ntin ewing, or stitching,”"—Dated 26th 
be . at ariy without the ¢ fferent parts of a railway train in motion ng 
ie tr : , , l Epw CoTtaM, Wimbledon, * laxprovements in pij 2 Jounson, 47, Lincoln’s-inn-flelds, “Improv 
88, Sd.) Henry Allas Fletcher, of the Lowea for smok r ‘graph conductors and cables.”—Dated 26th 
I ne Works, near Whit patents the arrangements | 121. WiLttaM Sinton, Jedburg Improvement Irn : 
thimble-boiler”’ which w strated and described on page | 124 ‘ Wavew RTH, Manchest Poe day nfm in the | 290, Joun Gineery Ropiesox, the Ainley Fire Clay Wort 
8 of our last volume. construct , f steam and . ier t sore eae o appat Ye" hm Elland, “ Improvements in the construction and arrangement of 
a4 wa , . i underls sit inl ata there w Hi CCONOMIIMDE eut, condensing #leam, and saturt kilns and ovens. Dated 2nd February, 1467, 
wo. Sierra as ~ illiam Allan, of Sunderland, patents an ting heated air 273, Tuomas Butisvant, Ledbury-road, * improvements in the 
surface mariné engines for drawing 4 screw | 125. Mukxkay ANDERSON, Camden-town, “ Impr ved apparatu construction of window sashes and sash frames, and in the 
propeller, in which the condensers are arranged so as to form for preventing the downward draught in chimneys,” ‘ arrangement of roller blinds thereto.”~ Dated 31st Jan., 1667 
’ of the bedplate We shall probably illustrate this; 126. WILLIAM FRANCI# REYNOLDS, 16, Albert-squure, Commercial | 955° Wirtam Ried, Cannon street, “Improvements in means or 
rangement in a future number } roa a rovements in shit eo ene ove 6 macame apparatus employed for securing off or other liquids in cans and 
o } and in the r rs thereol othe essels hich i one oj > ing 
(No. 1002, 8d.) William Young Craig, of Harecastle | 57° yn. Watson. Oldham. “ Improvements in the feed mot pa = —_ Pe a wren a ae aoe Senge 
( eriés, Stoke-upon-Trent, and Samuel Parker Bidder of sewing machines | tals ayy , ated 6th Febru rs 1867. ‘ ’ 
3 Aine Aled & nar 7) 
junior, of Hillfield Hous Mitcham, patent the ingenious | 128. »sTuomas Rox HAY Fiskss, 2, Hanover-place Leod ogo FR ¢ Davrp Napier. 2. Charch-row, Limehouse. “ Im- 
xrrangement for locking satety lamps which we illustrated on Im wents in machinery for breaking os ee flux pros s in breaks and apparatus for giving motion to ma 
name 18 of the wecsent volt r r fibrous materials, which improvem also!  Chinery.”—Dated 2nd February, 1867 
page | { the r v i . act : BY ¥ ‘ na FE vary. i 
No. 100 - Lod Da Osborn, of Great Berkhamp- PI ¢ calenteripg rollers and other purpe w * 401, Josern Weerwoop, Tredegar House, Bow, and Ronexr 
. 3. Is. 10d.) —o . a rc a nobined reciprocating r can be empl Saris, Leyton, * improvements in iron piles and columns.” — 
stead, patents arrangements i gy and ot er APPli-! igo Epwiwn Gronpy W oaks, Bury, pr - > i 13th February, 1367 
ces to be used rect 4 nerete buiidings lhese a in rag engines.” 5, 
arrangements uid x clearly without the aid | 153 FRANCIS George Fis BY, M bes Patents on which the Stamp Duty of £100 has 
f drawings. } : Improvements in r i 5 ut been Paid. 
sae " hiladelphi reing liquids , ea . 
(No. 1004, Is.) Sclomon Keny He xie, of Philadelphia, ‘26. "ae Lawres, Wyler Improvementa in the manu- | 296. Witttam CHaRLes Banxes, Royal Smali Arms Factory 
Us. 1 ents arrangements of « vated reservoirs and tanks | fa tur { shot and - t i therein. Enfield, Limsy ovements in means or apparatus for Rhaping, 
. ing ver vy, t e tanks being intended, | 19, ruowas Tayls Pi . impr ts in apparatus rolling, or compressing metal,”~- Dated 2ud February, 1863, 
when l with water, t | hauiup by means of; ff be pr u ' » I and other | 570, En»waao Paix, Liverpo ‘Iaproved apparatus for facili 
. . 4 oad ; he cleaning of yeast bottums while afloat.”— Dated 
ropes at rm carrying having cargoes of coal or| UrLaAces j . : . 
t be discharged. The whole} 147. Faspenick Sas Lis! r Improvements in ebraary, 1863, 
rra so that th ty discharged. ’ , " ating wiltt 267. Jowx Pouncy, Dorchester Improvements n obtaining 
rangement Is con BY WORKES | og Ba ie Heath, “ Improve- transferring, and printing from photographie pietares or 
ments in machinery for cutting splints for matches and other | images, also in preparing materials for the same,”—Dated 29th 
No. 1011. 4d.) Jam Howden, of Glasgow, patents purposes January, 1863 
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ENGINEERING. 








SHIP-WEIR 


Wr astrate, above, an arrangement of ship-weir, or movable 
dam, designed by Mr. Johann Nepomuc Moerath, of Vienna, and 
recently patented by bim in this country. The object of this 
arrangement is to enable the beds of rivers to be cleaned or 
scoured by directing the impact of the water to such shallow 
parts of the stream as require to be deepened, and ca 
mud or gravel removed trom these parts to be conveyed either 
towards the banks or sides of the river, or to suitable deep parts 
of the bed, and thereby procure the required regularity of t 
atter In our engravings Fig. 1 shows a 








t nal sect) 








Fig. 2 a transverse section; and Fig. 3 a plan of the apparatus 
the jatter consisting of a vessel or hulk, A, provided over the 
greater part of ite length and at the middie of its width, with a 
longitudmal slit, a, extending from and through the keel or 
bo n of the ship to the deck This slit is open at the botton 
and closed at the sides and top so as to prevent the water, which 
enters freely frum below into it, from communicating with the 
interior of the vessel. In the slit, a, is situated a vertical pa 
t mn plate or panel, B, of wood or iron, which serves as a 
movable dam, and which for this purpose may be set in a more 
ss inclined position by means of the horizontal tru na, ( 
“ ng in bearings, C', ¢ fixed to the keelson, E. To the 
e bow are fixed pinties, 1, in which are insert 
pile H, provided at the lower end with a screw, F, these 7 
enabimg t sik to be fixed in any suitable angular positior 


respect to the current, and allowing it to rise or to be immersed 

















sccording a8 found necessary. Two or more port holes, D, con 
municakeg with the slit, a4, may be opened or shut by slide 
valves, d, and rode, d', worked s€ port hoies 
: wing water t @ acdmitte this latter 
1 ’ nese deeper m the « tw archi 
medean screws, G, or other means, are provided for withdrawing | 
water trom the interior, and causing the vessel to rise Phe 
partition plate, B, should as much as possible be set equ 
t 2. # suita neans are to bea ed for setting and fixing 
t any requ angu position in the plant 

In using a © vessel is in «a ed 
; mou 4 ‘ to ft current, a va Am is 
' wered so ax t suse stream passing u ri » be 

‘ i tt t t ‘ whi t is ' t 
subn . " Mr. Moerath also pr t 
we tl " ang t gra ally a ni wit streains 
by aig t curret 

Liver Bompay 1a THE Suez Canat i 
sent t lals ercial men are anx i \ 
t ; ‘a tb 5 zt ar ‘ wT ir a 4 } 

iv wi Lb say g ot i ntl tranem)as rh 5 
between England and Bombay Phe following figu vt 
have been commied by one of tl flicials connected wit 
Liverpool Chamber of Commerce, » be read wit r 

lerabie interest Fr m tt & statement it appears at at 
the pening 1 Canal net vear the rate t freights ! 
Liverp to Bombay, via the canal, was 80s. per tor it at 
the present time freights per the same route « KOE 
Me. per tor veriand rates ing about the same N i 
ing Vessels, it appears, convey goods either via t Suez 
Canal or overland route, and the following quotations ar 
consequentiy for steamers alone Sailing vessels Averag 
duration of voyage to India—Via Cape of Good Hope, ¥ 
days; cia overland route, 43 days; via Suez Canal, 35 days 
to the United States, 40 days. Steam Versels.—Averag 


duration of voyage to India—Via Cape of Good Hope, ¢ 





days; via overiand route, 45 days; cia Suez Canal, 38 days 
to the Unitetl States, 12 days. Sailing Vessels.—Average 
rate of freagtit per ton to India—Via ape of Good Hk pe 
de era overiand route, 5s via Suez Canal, 40s.; to th 
United States, ls. Steam veasels.—Average rate of freight 
per ton to India—Via Cape of Good H H0s.; via over 





land route, 50s.; via Suez Canal, 40s.; to the United States 
303.— Liverpo Albion 
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BARKER’S STEAM BOLLER. 


We illustrate, below, a form of steam boiler designed and 
recently patented by Mr. Charles Matthew Barker, of 12, 
Kenningt ye--park road, Fig. 1 being a vertical section, anil 


Fig. 2 


bolted to this plate for the facility of removal for cleaning « 








repairs; D, D, area series of strengthening or washer plates of 


a length sufficient to receive three or more of the bolts. Be- 
tween the junction surface of the outer shell and the annular 
base plate a ses of sheet lead enclosed in or lapped 





with copper wire gauze is interposed, for the purpose of 
naking a tight joint. Near to and surrounding the inner sur- 
face of the firebox are disposed, in one or more circular 
eries, a number of tapered water circulating tubes, EF, E, ex- 
panded at their upper ends into the crown or roof of the firebox, 
whilst their lower ends are carried past the inner edge of the 














2 « half-sectional plan. In these figores, A is the firebox, 
snd B the outer shell, the inner shell or firebox being rivetted 
to the annular base plate, C, whilst the outer shell is simply 

j 


annular base plate, C, and are bent or turned up and expanded 
into such plate, so as to open int» the bottom of the annular 
water space, F, which intervenes between the inner and outer 
shells 

In some cases Mr. Barker employs a number of descend 
ing return fine tubes, which are curved at their upper 
ends, and are expanded i f 





nto the crown plate of the firebox; 
these tubes passing vertically downwards through the annular 
water space, F, and being expanded at their lower ends into the 
annular base plate, C, where they communicate with an annular 
chamber which surrounds the ashpit, and opens by an outlet 
into the chimney or main flue. In the case of the boiler we 
illustrate, however, the waste gases are carried off by the flue, 
I, which is entirely below the water level, and branches off 
laterally to the chimney, K, a regulating damper, L, deing 
employed for controlling the draught. The outer end of the 
flue, T, is formed with a Mange, which is bolted to an internal 
flange on an annular junction piece, V. This juncti s 
bolted to a ring, W, which is rivetted with countersunk rivets 
the exterior of the outer shell in order to form at 
the attachment of the outer flange of the junc 
himuey, K, with t 
ort 





serves to connect the 





The fire bole is composed of a s! 

















flanges at its 10F s 
ges are respectively ed tor 
er at | outer ebelis tor the purt ae 
surfaces, against which the flanges o 
The } s between the outer end 
n piece, V, and between the rings 
f the tube, X, f 
nterpos » of 
R. are the fou plates 
spportt the entire weight of the r 
» use four of these plates, althoug tw 
flicient, the screws, 5S, 5, witl I 
ving to se t boiler dow the plates k H or 
esses al q the foundation plates for the recep f 
the ads of sw ch sec e the outer she tothe a ular 
e} . t thane parts wi they would otherwise 
ew the for ation plates 
We have scribed Mr. Barker's | r partly beeause t 
ow gement, and partly pecause we Col er that with a 
‘ fications it may be made a convenient and eff 
4 erator In the arrange nt wl in our engraving 
v we fea ata great pr tion the heating surface 
A e Was +S ere 1s hing cause a circulation of t 
gases rour e tubes, bk, a ese latter form ak f 
‘ iw almost completely shield the sides of t 
x the n of t f 


Frexscu Pre.tic Works the last seventeen 
years, under the régime of the | ect of the Seine, the 

ty of Paris has expended on extraordinary works alone no 

ss than two milliards oné hundred and seventeen and a 
half millions of francs, or 84,700,000/. sterling, of which 
umount upwards of half, or 43,500,000/., bas been raised by 

an, the remainder having been defrayed out of the ordi 
nary municipal revenues rhe interest on the sum borrowed 
s upwards of 46.000,000 franca, besides which another 
10,500,000 1s applied t yrwards a sinking fund, and a further 
10,000,000 by way of annuities. It results from this, 
emarks M. Lannau-Roland, who has furnished the fore- 
roing figures to the Patrie, that the rebuilding of Paris by 
Baron Haussmann, so far as it has gone, has imposed upon 
the city an annual burthen of 67,000,000 francs, to be reduced 
to 57,000,000 when the annuities have all fallen in; but, on 
the other hand, the annual revenue during the progress of 
these works has gradually risen until it has attained the 
high figure of 171,000,000 francs, which is not only sufficient 
to provide for all these charges, but leaves 37,000,000 francs 
about a million and a half sterling) at the disposal of the 
municipality for new undertakings 
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MACHINERY FOR MAKING SMALL CASTINGS UNDER PRESSURE. 


DESIGNED BY MR. JOHN J. C. SMITH, OF SOMERVILLE, AND MR. JESSE A. LOCKE, OF BOSTON, U.S. 
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We illustrate, above, arrangements for casting brass, 
bronze, and other metals under pressure, which have 
been designed and lately stented in this country by 
Mr. John Joseph C. Smith, of Somerville, and Mr. Jesse A. 
Locke, of Boston, U.S. Before describing these arrangements 
in detail we must say a few words respecting the moulds 
used in connexion with them, these forming one of the features 
of Messrs Smith and Locke's plans. 

For small articles steel or other metal moulds may some- 
times be used with advantage, but the great rapidity with which 
refractory metals chil] and become “ set” causes difficulty in 
the use of metal moulds, even though the latter may be heated 
prior to the introduction of the metal. This rapid setting 
would afford insufficient time for applying pressure to the 
metal unless this is done instantaneously by apparatus such 
as we are about to describe, and even with thee apparatus 
there is danger of the formation of a skin on the surface of 
the metal, which with elaborate or fine work may cause a 
mottled, streaked, seamed, or otherwise defective appearance. 
Again, if metal moulds are highly heated to prevent to a 
certain extent the sudden chilling, the fluid metal will unite 
with them, and this is especially the case with alloys of copper 
and tin; while finally even if metal moulds could be used 
with advantage, the expense of making them would forbid 
their employment in cases where only a limited number of 
castings are wanted of one and the same pattern. 

Where the diameter of the apparatus or the size of the 
flasks or mould boxes or other circumstances will admit of it, 
Mesers Smith and Locke consider that it is better to form the 
moulds of a composition which will combine the followin 
qualities, namely :— First, non-conductibility to heat ; second, 
sufficient strength, density, and hardness to resist the pressure 
exerted on the fluid metal to prevent the latter entering the 
— under such pressure, and to avoid danger of the fine 
ines and sharp corners being injured in necessary handling, 
or crushed or flattened by the pressure ; third, the presence 
of numerous very small pores, which while they will not 
permit the entrance of the molten metal under pressure will 
allow the withdrawal of air and gas from the moulds. Composi- 
tion moulds combining the above qualities may, they state, be 
produced as follows :—Take fine clay of such kinds as will 
resist a considerable degree of heat without glazing or 
melting on the surface. This clay after it has been well 
mixed and washed in the same manner as it is prepared for 
pottery is made dry, so that it may be sedated to powder. 
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When reduced to powder it is moistened with water about as | made, and whereas articles made of clay are very liable to 





much as sand 


but for one or two impressions it may be of hard plaster 
Paris or hard wood. If of either of these two last-named 
materials it must be first coated with shellac varnish. The 
pattern is then rubbed over with a little oil (preferably 
paraffine oil) applied with a brush, so that it may be released 
easily from the moist clay. After eiling the pattern is 
coated over with a fine paste-like “slip” made of the same 
clay, as used for moulding. 

patterns are then placed in an iron or brass flask or 
frame suitable for the size and thickness of the mould to be 
made and provided with a bottom and a plunger or follower, 


and the flask is filled with the moist clay powder on top of 


the pattern. Then the plunger or follower is placed in posi- 
tion and the whole brought under a powerful press and 
subjected to a slowly applied but high pressure, say, about 
300 to 400 Ib. to the square inch, thereby packing and pressing 
the loose powder into a compact and solid block. After 
sufficient pressure is applied the mould is allowed to stand 
under the press for a few minutes, so that the surplus 
moisture or water in the “ slip” may be absorbed by the more 
dry clay powder. The purpose of the “slip” is to unite the 
loose particles of the clay powder in direct contact with the 
patterh to a fine and homogeneous mass. The flask may 
then be removed from the press and the bottom taken off ; 
this done the pattern is easily taken out, and a mould will 
be found as perfect and smooth as if made of wax or gypsum. 
If a mould is to be made consisting of two or more parts the 
first made is coated on the surface coming in contact 
with the surface of the next — to be made with a slight 
coat of collodion or thin shellac varnish, so as to make a 
partition between the clay surfaces, and they may be ~ 
rated without difficulty. When the mould is completed it 
may ‘be taken out of the flask or frame and led and 
carried without danger of —- 

The moulds thus made are rendered ayy exposure to 
the influence of air or a gentle heat. en most of the 
moisture is evaporated the moulds aré placed into furnaces 
similar to those used for burning ong and the heat 
—_ raised until the moulds are hot, which will 

urn them about as hard as a soft brick or clay stone. 
When cooled off they are ready for casting. As it is neces- 
sary to keep these moulds in the same shape as when first 





for ordinary moulding. The pattern if | warp during the process of drying and burni 
it is to be used for a number of moulds, ought to be of metal, | done with . 
i of 


WML, 


iS 


, unless it is 
t care and waste of time, for prevention 
of these evils it is found best to use to one part of clay 


powder made of fresh or new clay, another half of clay 
| powder made of clay which has been previously burnt, or of 
| old clay moulds which have been used for casting; the 
| compound of these two different kinds of clay powder is very 
| béneficial, as it prevents the warping of the moulds, even if 
we of a considerably large size. 

ferring now to our engravings, Fig, 1 is a horizontal 
| section of an apparatus for casting under pressure; Fig. 2 
| is a longitudinal section, with part of the revolving wheel 
| in elevation, part of it in section, and part entirely removed ; 
| Fig. 3 is a vertical transverse section, the stationary parte 
| being ted in the plane underneath by the line, 2, 2, 
and the rotary mould wheel in the plane of line, y, y, Fig. 2; 
and Fig. 4 is a section of a part of the apparatus on 4 
larger scale illustrating a mode of withdrawing air and 
from the moulds prior to or simultaneously with the injection 
of the metal. 

In these figures, A, A, represent various parts of the 
stationary frame; B, is a wheel or Sw attached to a 
shaft, C, which is rotated rout , D, E; F, ¥, are mould 
plates hinged in pairs to ip of the wheel, and so 
constructed that each pair will form, when closed, a matrix 
| to produce the article which it is desired to east; f, f, re- 
present pins employed to aid in the detachment and ejection 
of the casting rom the moulds. The inner ends of these 
pins are flushed with the inner surface of the moulds when 
the latter are closed. The outer faces of the hinged mould 
plates are furnished with friction rollers, G, which bear 

inst the housings, H, so as to hold the moulds in their 
ed condition to receive the metal; and h, &, represent 
recesses in the housings permitting the moulds to be opened 
the springs, I, I, when the casting are to be discharged. 
begin with abrupt shoulders, h’, to permit 
ddenly, and converge so as to conduct 
the friction salless quadieally up to the parallel parts of the 
housings, H. 

The reservele for molten mete] consists of « cylinder, J, 
Se oe iston, K, which may be moved by a screw, 

', or by a lever in order to force the metal out through the 
detachable thimble or nozzle, L. A funnel, 7, is employed 
in connexion with the reservoir, J, when it is to be used in a 
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‘2 The nozzle, L, passes into a mouth 
ate, M, which serves to close the gates of 
is mgidly attached t ri a part of 
| supports the ylinder, J I bed, N. ix 
adapted to slide, af a ae oe work Dy a screw, 
and «pring, P. Under the ordinary working of tl ‘ 
the gates will be tight! » dint l, so as to prev ny escay 
of metal from the moulds until it is firmly set t 
event of a fragment of metal or other matter is8Lng 
between the periphery of the wheel and the guard | M 
the latter will yield, and thus avoid injury tw ‘ 
ratus; R, RB, represent the tapering partitions between the 
gates, F', of the moulds, |} These partitions converge t 
i s to cause but momentary obstruction in passing 
b , L, and to impart a funnel shape to the gates or 
“. 
« reservoir may be used in vertical position, as shown 
in Fig. 4, and the funn Fig. 2), dispensed with, the 


uN 
metal being introduce ad into the open upper end of th 
cylinder, and the piston, K, afterwards placed upon it. 
represents the detach non nducting hping with which 
the inner eurface of t reservoir is coated pri 
of charging it with molten metal. F*, F*, represent moulds 
of the clay composition already lesacribed + while 8, 8, ars 
plates, and T, T, set screws by whieh the said moulds are 
firmly pressed and held together so as to resiat the pressure 
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of the eotering metal, and prevent any opening of the joints. 
The plates 5, 5, may serve as the mould flask, or they may 
be placed within a separate flask, and the latter enclos n 
an outer air-tight casing or box, U, from which air and gas 
ar withdrawn prior to or durmg the casting opera ray 
through pipes, o, V, by means of a powerful air pumy r 
for some classes of work the air-tight box and exhausting 
process may be dispensed with For some kinds of casting 
especially in iron and steel, moulds of iron and ste« wy be 
used with g xl success, but it is very essential that such 
metal moulds be so arra: gel the fluid iron or st is 
injected as directly as possi! and without first passing 
through too long a space of gates or sprues before the mould 
is reached by the metal lhe reason wey this should be 
done is this—if fluid refractory metals come in direct contact 


with other meta! surfaces they chill and set more sudds nly 
than those who are n t acquainted with this property ha 








an idea of, even if those surfaces should have been previously 
made red hot, The consequence of this action is that the 
casting will show streaks and an uneven s but if the 
moulds are filled directly from the injecting cylinder (avoid- 
ing the passing of the fluid m« ver a long distance in the 
gates). and the strong pressure is brought to bear on the 
meta! in the filled mould instantaneously before it has had 
time to forma hard skin or surface a very good and sharp 


impression is thus obtained. Lron and steel moulds used in 
this manner ought to be oxidised or rusted on the surface 
1 


to a certain extent. These rusted or oxidised surfaces are 
somewhat non-conductive, and serve also t prevent the 





adhering of the injected metal to the moulds 

When the suitable moulds are made they are put in a 
metal box or flask, and an iron follower employed to press 
and hold the moulds firmly together by means of the set 


screws, as illustrated in Fig. 4, so as to resist the pressure 
of the injected metal without parting at the joints. When 
this is done the cylinder or injecting vessel, J, is provided on 
the inside with a non-conducting lining 

The lining of the cylinder is performed as follows :—~Take 
some fine fire-proof clay or kaolin free from sand grit, and 
thoroughly blend it with about one-half the juantity of 
go plumbag then mix with water so as to form a pasté 
The cylinder is heated to about 200° of Fahr., and with a 


brush this paste is applied on the inside to an uniform thick- 





ness of about } in., the heat of the iron cylinder drying it as 
applied. This done the cylinder is fur ther heated to evap 
orate all moisture from the lining and is then rea 
further operation. The surface of the piston, K, coming in 
contact with the fluid metal is coated in a similar manner 
This lining of the cylinder serves several useful purposes 











and amongst others it serves to pack the space or joint 
between the cylinder and piston, and prevents the intrusion 
of the metal between the two, which intrusion would certainly 


and rapidly clog their parts, and stop the operation, as the 
heat of the fluid metal would at once «¢ Xpand the cylinder 
more than the piston, and admit the metal between them at 
the joint. It should be explained that the plunger or piston 
K., fits the eylinder, and is therefore larger than the 
diameter of the lining, and that at every operat 
cylinder must be relined or recoated, the lining being 
tached from the cylinder, and pushed in advance of the 
piston at every forward movement of the latter. The 
of this is to close the joint, and prevent the entrance of the 
metal between the piston and side of the cylinder, as above 
stated he nozzle or thimble, L, (if made of meta!) is lined 
in the same manner as the cylinder itself, and the discharge 
orifice of the said nozzle is then stopped with a clay plug or 
tamp, 7, eapable of resisting a pressure of 6 or & ib. to the 
square int b. The office of the plug or tamp, /, is to prevent 
the gradual passage of the metal into the moulds 
All being in readiness, and the cylinder, J, charged with 
Dwiten metal, in quantity somew hat in excess of the « apacily 
of the moulds to be filled, and placed in a proper position, a 
pressure of from 301lb. o GOTb. to the square inch, and 
sometimes more, may be applied to the metal by either a 
screw, lever, or other means; but experience will soon indi- 
cate to the practical operator the proper amount of pressure 
for various kinds of castin When pressure is applied to 
the metal the plug will yield and pass along in the main 
gate, giving the metal free passage into the moulds. When | 
the casting is performed, and the metal is set, the cylinder 
is really detached by breaking the metal in the gate at the 
junction of the thimble and the moulds. This ought to be 
performed immediately after the casting is done, and before | 
the metal in the gate has acquired its full strength by cool- 
ing off. The remaining head of metal in the cylinder is 
easily removed after prs a 
‘The operation of the rotary apparatus, represented in Figs. | 
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e English engines, the firemen of the Seniems engines, 
cleaners, the switchmen, the brakemen, all were English- 





wed as follows: Any number of the 
prepared for use by coating their 
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filling them with molten metal, the nozzle, L, g closed | 3. The original intention was to have the engines from 
with a clay plug to prevent the eseape of metal. The | England and from America al! of about the same dimensions, 
j placed in the position shown in the en- | weight, and cost, and arrive at about the same time; but by 

gra gs, t B, is set in motion, and then pressure | some accident the two English engines came out with larger 
ADT | to the piston, K, so as to cause a continuous ensions, and nearly 5U per cent. greater fire surfaces, than 
Lary molten metal through the nozzle, L. The sma ‘ the American, they arrived some months after the 
y plug or stopper in the nozzle being driven out with the | Amercan, they cost more, were as plain as pipe stems, and 

fir jack of metal may pass into one of the mouk were free from the obstructions of cow-catchers, sandboxes, 
se the production of a single imperfect casting, but a counter- weights in drivers, polished brass, signal bells, bogies, 
this a continuous jet of pure fholten metal is kept up. The | otl-tight boxes, and head lights, and cabs and steam whistles 
al is thus injec and compressed into each mould as the | that would be known by these names among the Yankees ; 

d rotation of the wheel carries it in front of the nozzle. | while the American engines came out loaded with these 





guard plate, M, prevents the escape of any of the metal | «seless traps bedizened in brass and planished Russia iron, 
until it has had tume to become set, and as the bearing | finished frames, &c., Ax Mr. Lloyd, 1 was told, christened 
shoulders, 4', of the re- | them the “ ginger-bread peacocks,” and, for all I know, they 
retain their soubriquet to this day ; but it did not make them 
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rollers, G, of each mould reach 


ve 
ceases, A, the springs, I, cause the mould pistes to sey] 














instantaneously with a concussion which discharges the e| shy, or jamp the track, or injure their capacity for work, and 
easting from the mould, or if the jar should be insufficient the | their more than ‘cormorant’ appetite for wood and water, 
iriving of the pins, f, inward through the mould plates en- | when asked to do a little “ job” which tried their metal on the 
sures the detachment of the casting rails. 

I'he continued rotation of the wheel carries the rollers uy 1. The trials in Chile were not asked for, or ordered by the 
the converging faces of the recesses, A, until they pass be- | Government, to prove anything between America and 


tween the parallel faces of the housings, H, so as to eff: England, but to show that these particular English engines 
the tight reclosure of the moulds in readiness for filling For | Were dehboient in eve ry virtue and quality belonging to an en- 
casting articles of a larger weight than a quarter of a pound | gine, except weight, that they were unsteady on the track, and 
us to the rails, that with all their great fire-surfaces, 





the motion of the wheel may preferably be intermittent jn- | ™ 








stead of continuous. And where, from the character or | they could not be relied on to make the steam they required, 
se of the casting to be produced, the particular metal | in fact, to make them reliable engines, they should be very 
r alloy used, or other circumstances, it is found desirable | extensively altered — required the same kind of treat- 
employ moulds of the clay composition in connexion | ment and distinguished consideration which was given to 
with the rotary apparatus, as illustrated in Fig. 4, these | every one of the 90 engines sent from England to the Grand 
composition moulds may be arranged and secured in th Trunk Railway in Canada, before they could induce them to 


several flasks or mould chambers completely around the | stay on the track at anything like speed. Ig an autograph 
periphery of the wheel before the casting « per ration beg t vefore me of Alexander M. Ross, dated Montreal, 

njecting reservoir, J, being then charg lowing remarkable words: “Ina 
position, and pressure applied to the pisto as 2 number of | rough road in spring on the bre aking up of the frost we 
large compressed castings may be aaeer wa 1 by a single | never could keep the English engine on the track excepting 
revolution of the wheel, or in some cases it will be prac- | at a very slow pace which defeated our objects.” This was 
ticable to employ the com position n moulds in continuous or | written after nearly all the engines were cleoredl and when 


repeated operation in the manner first described. | he had 110 engines of American construction on that 








rauway. 
rl cnsianien ‘ 7 As regards the consumption of fuel in the engine trials at 
AMERICAN LOCOMOTIVES AND ROLLING Santiago, you can judge what it was from the following notes 
STOCK which were published with all the data of _— trials at the 
To Tue Eprron ov Enorxennine | time in pamphlet form, a copy of which I now send 7. 
Sta,—I have just finished reading the paper on Amo- The “San Bernardo” American goods engine pod 3.92 Ib. 
rican Locomotives and Kolling Stock, by Mr. Zerah | per car per mile, the “ Varus” English goods engine barat 
Colburn, read before the Institytion of Civil Engineers | 4.66 lb. per car per mile, the “ Montt” English passenger 
in London, and also the interesting discussion which took | engine burnt 4.67 Ib. per car per mile, and the “ Santiago” 
place afterwards. 1 was quite astonished when I came | burnt 5.28 lb. per car per mile, the fuel of all being wooed. 
to the following remark of Mr. Lloyd: “American | From this you will see that the English goods engine burnt 
engines burnt 15 per cent. more fuel than English, as | 14,5; per cent. more fuel than did the American goods engine, 
proved by the experiments of Mr. Evans. It must, | to say nothing of the American engine taking her train of 64 
therefore, be admitted, as far as consumption of fuel was | per cent. greater weight to the summit in less than half the 
concerned, that the English locomotive had decidedly the | time it took her rival to run the same distance. Comment 
advantage.” ere libenter homines id quod volmot credunt.| on this is unnecessary In the trials of the passenger 
Iam most sorry Mr. Lioyd has so shorta memory. Will | engines, you will see that the American engine burnt 13 per 
you allow me to refresh it? I must first say that 1 thought | ee cent. more than the En, glish engine, but when we come to 
the only thing proved, to the satisfaction of the pseudo- | equate the greater speed of the American engine, to say 
friends of the American engines in the “ Santiago” trials, was | nothing of other causes, the, at first sight, apparent 
that the results were lies. At least The ngineer, of October | economy of the English engine vanishes, and there is a 





28, and December 9, 1859, so pronounced them, and gave so | balance to be carried to the credit of the American engine, 
many figures and rules in reference to adhesion, tractive | and to do this little trick of equation we use English rules 


foree, steam pressure, gravity, and friction resistances, to | and authority all over the world. The speed of the American 
show that the recorded results must be lies, big and mon- | engine was 43 per cent. greater than that of her rival. To 
that I began to wonder if I had been dreaming, | show you some of the features of the case as they appeared 


strous les 

















and there had never been any trials. But when I came to | to me at the time, I will copy a part of a report I made to 
recollect that Mr. Bailes, the locomot ve superintendent of | the directors of the cor 1y and the Government after the 
the Valparaiso Railway (the road that Mr. Lloyd was en- | tria!s, dated Santiago, fue rust 20, 1859. 

ed in constructing), was present, by order of the Govern-| “ Mr. Bailes in his report on the recent trials of your 
ment of Chile, during the four days of the trials, and saw | locomotives speaks of the English locomotive being built to 
and recorded everything, and that his note-book agreed with | burn coke as fuel : this is an error. The specifications sent 
mine; and when I further recollected that this Mr. oot from here particularly mentioned that they were to burn 
was, by all odds, the cleverest Englishman connected wi wood, and to be similar to other wood-burning engines. In 





railway affairs op the West Coast of South America—a man | addition to this, their enormous fireboxes and spark-catchers 
of nerve and capacity, not open to be humbuged by any | on the chimneys prove that the builders intended them to 
Yankee—and when I saw laying on my table the report of | burn wood 
Mr. Bailes (ordered by the Government) on what all the! ‘The objections I would make to those engines are—tubes 
engines of the Southern Railway of Chile ought to do, and | too long, firebox too large, cylinders inside, firebox and 
their ratio of tractive power, as calculated from dime nsions | sin kebox ove heal ging (making them unsteady and destruc- 
and weight—I say, when I saw and recollected these things, | tive to the rails), blast pipe wrongly constracted for any kind 
and mu ch besides, I began to think that these locomotive | of fuel; the axles all fixed parallel, rendering them rigid 
trials and the results obtained must be something more than | and destructive on curves; chimne ys and spark- catche rs 
adream. Mr. Lioyd had as full a knowledge of all that was a ngly constructed; the lap of the valves too great; the 
done at these trials, and <ue accuracy of the results reported, | long tubes, theoretically, are correct; practically, they are 
as any one, his own Jocomotive superintendent having re-| wrong. This has been pro a by the working of many 
corded the results from personal nme ledge, and he andj} engines in England, a particularly in the many trials 
all others connected with railways on the West Coast having | made by Mr. Edward Woods on the London and North- 
seen these resulte in print without ever having said or | Western Railway, at the request of the company, to ascertain 
printed one word of doubt as to their aceuracy. Is it not a/ the reason for the excessive cost of fuel in running the large 
matter of surprise that any one, and particularly Mr. Lloyd, | engines on the southern division. In his private report, dated 
should at this late date, ten years after the trials, and before | May 9, 1853, he shows that he got from the small engine 
the leading engi:.eering society of the world, mistake an |: Heron,’ with 700 ft. of fire auciaoa, as much speed, e yee 
important facir 4 beg that you will allow me to place aj tion, and economy of fuel as was obtained with the large 
few facts ccmnected with these trials in the columns of your | 30-ton engine, No. 291, having 1300 ft. of fire surfaces, both 
valuable paper. . will try to be concise. | engines working the same passenger trains on the same 
1. It was at my suggestion that the Southern Railway | road. 
Company of ( ‘hile ordered two engines in England, and two “As there has been so much claimed for these engines 
in the United States, I having told them that the *y should | with coke as fuel, it is but fair, and would be interesting to 
learn to judge of these things for themselves, and adopt what | try them with that fuel before any alterations are made. 
they found to be best. ‘ Your attention has been called through the public press 
2. It was through my own orders, as engineer, that all the | to the fact that the ‘ Santiago’ in her trial burnt more fuel 
ski] ed mechanics and men on the railway were brought out | than the ‘ Montt’ for the same mileage, but the writer, who is 
from England, except the two drivers of the American | probably not much of ny ey or loeomotive man, entirely 
engines, who were at the time of the trials the only two | forgets to tell the public that the fuel account of the ‘San 
Americans on this railway, except myself, who had any | Bernardo’ was 18,4 per cent. better than either the ‘ Montt’ 








| management or control over the engines, the cars, or the ; or the ‘ Varus,’ while the ‘Montt’ was only 13 per cent. 


machinery of the road. The secre of the company, the | better than the ‘ Santiago,’ 
| book-keeper, the station master, the locomotive superinten- “To experiment on economy of fuel in locomotives, it is 
| dent, the machinists, the smiths, the drivers and firemen of | necessary to carry equal trains in equal times. There were 
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two chief causes for the excess of consumption of fuel by the 
‘ Santiago’ on the day of trial. I will explain them. 1. The 
time of the ‘ Santiago’ while running up the inclines to the 
summit was 43 per cent. quicker than that of the * Montt.’ 
This speed required extra power, which power is measured 
by the cqnsumption of a certain number of pounds of fuel. 
Any one taking an interest in this point can find it fully 
discussed by Mr. Woods in his third and final private report 
to the London and North-Western Railway Company, page 
47, under the heading of Increased Consumption due to In- 
creased Speed. 

“2. The whole of the fire surfaces of the ‘ Santiago’ are 
covered with scale produced by the use of bad water when 
the road was first opened. This misfortune was not visited 
on the English engines. I have some of the scale from the 
‘Santiago’ in my office, which is one-tenth of an inch tnick. 
According to the experiments made by Mr. Beattie, of the 
London and South-Western Railway, a scale of one-sixteenth 
of an inch produces a loss of 14 per cent. in economy of fuel. 
Besides this a scale on the tube surfaces of a locomotive 
expose them to being burnt and becoming leaky. The tubes 
of the ‘ Santiag ” leaked 

“In addition to the 
consumption of fuel, there were others which the ‘ Montt’ 
y did experience ; 











it Santa 


did not suffer from, and whi 





ai 


Ist. Having to keep her fire door open to keep her steam | 


down to the limit agreed up 2nd. The safety valves 





blowing off, whenever her steam ran above the limit, | 
and 3rd. Some of her tubes leaking water into the fire. 

“ The train given to the passenger engines on the days of 
trial was far beyond the limit of passenger trains in any 





part of the world. Carrying 247 tons as load up gradients 
{ 
i 





g 
of 313 ft. per mile (1 in 167) o#. 37 ft. per mile (1 in 143) ata 
speed of 30 miles an hour, is not “ childs’-play,” or is it com- 
mon work for any engine with 14 in. « ulers in the best 
condition. This load is more than five times the average 


load of the passenger trains on the southern division of the 
London and North-Western Railway, where the average 





ts do not exceed 16 ft. per mile. It is 
ter than the average load of the goods trains 
f that read, where the average speed was 
| our with 18 in. eylinders. 

‘See London and North-Western Railway, Southern 
Division, Edward Woods’ Private Report, pages 34 and 35 
Average tonnage of all passenger trains in 1852, 47,4 tons 
average tonnage of all goods trains in 1852, 165,*; tons; 
average speed of all passenger trains including stops for the 











week ‘ending September 17th, 1853, 31\4; miles per hour 
average speed of all goods trains including stops for the week 
ending September 17th, 1853, 19,*; miles per hour. I mention | 





the above statistics of actual work this great railway as 
interesting points for comparison, not only now but in fature.” 

Having copied so mach of my report to the company and 
the Government on this matter, I beg to lay before you one 


sentence from Mr. Bailes’ report on what all the engines 
ought to have dor calculated with great care, attention, 





and accuracy before the trials were made, he assumed that 


the car frictions were 6 Ib. per ton, the resistance due to con- | 

















cussi ms 7 lb per ton, anc that thea m of the engines 
under the most favourat circumstances could not be over 
one-sixth the weight on the drivers. You know Rennie and 
1 this long vears ag t would, you know, be 
n England to dis ve it, but we Yankes, you 
know, are great heretics, ‘ vt »@ in nothing and never 
did,” no faith, you kn : in allthis he was greatly in error, 
but he is entitled to much con n, excuse, and pardon 
as he was thoroughly ignorant f American practice, and 
altogether inexperienced in A ean rolling stock. After 
calculating the tractive power he engines, he went on t 
compare and examine their steam generating tendencies, 
which he does in the following words 
“ us, we observe that in addition to the superiority of 
tractive power of cylinders, and the tractive adhesion to the 
rails, possessed by the English engines, their ability to sustain 
that power by the generat 1 suffi y of steam exceeds 











by about 50 per cent. that of the American engines. In this 
we find one of the reasons for t well-known economy of the 
consumption of fuel by the former. the heat annlied he 
sumption i y the former, the heat applied being 
more completely absorbe: water in the boiler.” | 
It must be rather mortifs to put oneself on paper, in 
report as above stated, and then travel a hundred miles over 
three mountain ranges and bad roads to witness such results 


as were shown him in the working of 
that his ca ‘ ulations were c is Diy more than stightly er- 
roneous. Should Mr. Lloyd think of again appearing in print 
as to the relative consumption fuel burnt per train mile, 
and cost of repairs per train mile, I would recommend him as 
regards the former to study the resistance tables in Clark and 
Tredgold ; he will find them very interesting. And as regards 
comparison of consumption of fuel per train mile, of engines 
running in the United States, Chile, Peru, and the United 
Kingdom, I would most strongly urge on him the impor- 
tance and propriety, where truth, and nothing but the truth 
8 sought, to equate tonnage in trains, kind and quality of 
fuel, speed, condition of tracks, climate, gradients, curvature, 
gauge of road, resistances from frictions and concussions, due 
to different kinds of carriages and wagons, and journal boxes, 
condition and age of engines experimented with, reliability 


, 
g 
tera 





and intelligence of the servants employed, and the brains of | 


the general managers, particularly the last; or if he finds 
this a difficult task, let him do as I did, get the two classes 
of engines he is interested in on the same track, pulling the 
same cars, under the same general conditions, and then invite 
a Yankee to assist him in keeping notes, the same as I got 
Mr. Bailes invited to assist me. As regards the cost of 
repairs per train mile, I would again prescribe the equating 
prineiple, and the same as to cost of labour, cost of materials, 
tools used, and brains of chiefs: in this way the truth may be 
developed, and humbug avoided. To try to believe what 
one wishes to be true, is “ self-humbugging.” 

m I am, yours truly, 

New York, Dec. 22, 1869. W. W. Evans. 


iles per hour, with 15 and 16 in. cylinders, and | 


Yankee engines, an l | 





MOUNTAIN LOCOMOTIVES. 


To rae Eprror or Exatregnrxe. 

Str,—At page 22 of Evorreenine for January 14, 1870, 
you insert a very sensible letter from Mr. Brunner about 
mountain locomotives. Although I have no pretension to be 

| an experienced engineer, yet for many years I have watched 
| with great interest the progress of railway and mechanical 
| engineering, and have long thought that the great companies 
| were making a grand mistake in going in for such enormously 
j heavy rolling stock. 


Of late years, however, a reaction has taken place The | 
| 


smallness of railway dividends has made men open their eyes 
} and a new school is arising whose ery is for light rolling stock, 

more moderate speed, and consequently less expensive per- 

manent ways, and no one has been more forward than 
| ENGINEERING in urging on this sensible change. 

It does not require a man to be an engineer to see that Mr. 
Brunner’s suggestion is a move in the right direction. But 
| why-not carry it farther ? why have twin cylinders at all? why 
not make one cylinder work each pair of driving wheels? 





| link motion is a mere “ accident” and is enormously injured 
by the necessity it imposes of shutting off the exhaust very 
shortly after the steam is cut off, by which a tremendous 
back action against the piston is produced which neutralises 
a very large proportion of the benefit gained by expansion. 
o doubt a separate cut-off valve involves the necessity fora 
third eccentric, but the friction on the two slide valves (when 
there are separate valve ches t t off is made at an 
early period of the stroke) is cons ably than the friction 
| on the ordinary locomotive slide which never varies, but re- 
j mains the same whether worked with full steam or a mere jet. 
This saving alone would more than work the additional eccen- 
trie, but the saving by getting a proper expansion would be 
enormous. If a locomotive were arranged to work with 180 Ib, 
steam (165 Ib. on the safety valve) and had a separate eut-off 
slide, the cut off might be varied from ; down to § and yet 
no waste could take place by back pressure in the piston, and 
the power exerted by the piston would vary from 1 up to 44, 
and if an engine were mounted on eight wheels each pair 
being worked by one cylinder the power of the engine could 
}be varied from l upto 17. In fact we should have four 
locomotives set in one frame and all worked from the same 
| boiler. Mr. Fairlie has shown how easily an engine mounted 
on a double bogie may be made to go round very sharp curves. 
An engine on eight wheels, each pair worked by one 12 in. 
cylinder, and weighing, say, 20 tons, would take a train of 
5V tons up an incline of I in 10, or 100 tons up an incline of 
Lin 20. Such weights ought to be ample for light passenger 
trains, and as for goods trains, why can they not be divided 
at the foot of steep intlines? With such engines, and the 
power of going round very sharp curves, the expense of 
earthworks for a railway, even in the most diflienlt country, 
would be greatly lessened, and if Parliament conferred on 
the quarter sessions of each county the power of authorising 
railroads within the county, we should soon get rid of the 
enormous parliamentary expenses, and redace the cost of 
new railways to aminimum. Great trunk lines (if there be 
any more to make), would still be made under parliamentary 
be authorised by the 








sanction, but the local lines would 
quarter sessions of each individual county, and the inhabi- 
tants of each county would exercise a wholesome control 
over these enormous monopolies, which now ride roughshod 
over them, at one time withholding all railway facilities 
whatever, and at another forcing a railway in a direction 
which those interested in the county know to be antagonistie 
to the true interests of the inhabitants 


G. A. HL. 
The demands upon our space compel us to abridge our 
correspondent 5 letter. Uur correspon lent is greatly in error 











when he states that “ the expansion gained by link motion isa 
mere ‘ accident Link motion is much expansion gear 
as reversing gear, and although we not mean to say that 
its action in the former capacity is periect, yet we have never 


yet seep any expansion gear equally we i ‘adapted for loco- 
motive purposes. Our correspondent aiso errs, In supposing 
that a locomotive weighing 20 tons, could draw a train 
ighing 50 tons up an incline of 1 in 10 or a train of 100 
tons up an incline of 1 in 20. Even im fine weather the 





maximum loads which such an engine would have sufficient 
adhesion to draw up these gradients, would probably not’ 
exceed 30 tons, and 80 tons respectively.—Ep. E 


Tue CALCUTTA AND Singapore |etecRara Company. 
A prospeetus has been issued of the Calcutta and Singa- 
pore Telegraph Company (Limited), with a capital of 
| 600,0002., im shares of 10/., to lay a cable of 1825 miles from 
Calcutta to Singapore, for which a contract has been made 
| with Messrs. Siemens, Brothers. At present there are 
land lines from Caleutta to Ceylon, whence communication 
has already been arranged to be carrried to Singapore by the | 
|eable of the Indian Extension Company, while there are | 
|} also land lines between Calcutta and Bombay, whence the 
cable now being submerged by the Great Eastern will 
| establish communication with London. The proposed new | 
eable, therefore, will not supply any telegraphic link actually | 
wanting, but the riew of its promoters is that, owing to the | 
| greater efficiency and economy of cable routes in comparison | 
with land routes, their line will, so far as it extends, absorb | 
a large proportion of the enormous telegraphic business be- | 
tween the east and west that must centre at Singapore. | 
They maintain that ample work will exist both for the pro- | 
posed deep-sea telegraph between Galle and Singapore and 
their own cable, and such may probabiy be found to be the | 
case, but the introduction of this new line should serve the 
publie.as a warning of the competition likely to arise on 
every practicable telegraphic route by the inflation of prices | 
lately witnessed. It 1s not impossibie that up to a ce 





in any quarter, may, from the facilities they will afford, abso- | 
lutely imerease the traffic for all, but it would be well for in- 
vesters that such experience should be carefully attained. 





and why not have each cylinder supplied with proper 
expansive gear? At present the expansion gained by the | 


point the crestion of new lines, instead of diminishing profits | public on that « 


AIR SURFACE CONDENSERS. 
To rae Eptros or Exetxereine. 
Srx,—I was highly amused this morning when I opened 
my copy of Exgtngerive and read your excellent article on 
fs le Condensing Engines.” What a very abstracted man 
is Mr. Frederick Joseph Bramwell, of No. 37, Great George- 
| street, W tminster: how ious of the world around 
jhim! On the 5th February, 1860, you kindly published in 

ENGINEERING a letter dated 28th January, which I had ad- 
| dressed to you about Agricultural Locomotive Engines, and 
in which letter I wrote as follows : 

“Why should we goon blowing our waste steam into 
| the atmosphere’ Why not reconvert it, or, at all events, 90 
| per cent. of it again into water? To do so is not difficult. 
| Suppose we have a small multitabular boiler made of thin 
brass, say 2 ft. diameter, filled with brass tabes 1 in. diameter 
| and about 3 ft. long, and suppose this boiler set on end so 
that the small tubes are open to the atmosphere at top and 
bottom. Then if we blow our waste steam into this empty 
brass boiler a large portion of it will be condensed, and will 
trickle down to the bottom and thence to the water cistern. 
The small tubes being perpendicular, a constant current 
of air would set through them as soon as the steam heated 
the air within them; but to increase this current I would 
direct a small Lioyd’s fan upon them, the power to drive 
which is very trifling. As by this plan the waste steam 
draught is withdrawn from the chimney, it might be 
necessary to direct a small fan into the furnace, but it would 
be a very small one.” 
| Again, on February 9th I sent you a second letter, and 
with it an outline gketch of the engme, and from thateletch 
you kindly prepared a miniature woodeut which you pub- 
lished on page 185. 

When I look at Esorezzetra of January 21, 1870, and 
see the ravishing woodeut you give us at page 44, I am 
quite charmed, and hasten to compare it with the little 
fellow of last year, and with all the gushing tenderness of 
atond parent, I rush to embrace it, for do L not recognise 
at once my own darling ehild, which I thought dead and 
buried nine months ago! But ob, horror, I see stamped upon 
ts forehead the name of Mr. Frederick Joseph Bramwell, 
Engineer, London. My feelings ean only be li to those 
of poor Byron, when he first saw the ehild of his old flame 
Mary Chaworth, then become Mrs, Masters and a young 
mother. 

“ When late I saw thy favourite child, 
I thought my jealous heart would break.” 








Great George-street, Westminster, how familiar the name 
sounds to mine ears, how redolent of parliamentary agente 
and railway engineers; it carries me back to the halcyon 
days of 1846. No doubt, Mr. Bramwell, Engineer. had 
never seen a copy of Exerseertna of February 5, March 
19, April 16, or April 30, 1869, and no doubt it was 
entirely by accident, that in the month of April, 1869, 
he took out a provisional protection for six months for 
improvements in steam engines and furnaces, which, 
when published some months afterwards, turn out to be 
almost identical with those printed in Eyorveretna of 
February 5, nearly three months previously, and a copy of 
which he had never seen! Had Mr. Bramwell been a 
wrivate individual like myself, living down in the wilds of 
Vales, the coincidence would not seem so extraordinary, 
but an engineer living in Great George-street, Westminster, 
how wonderful! Yes, sir, it isa coincidence. What wonder- 
ful coincidences do happen in this world ! 

[ am sorry to pull down Mr, Bramwell’s little castle in 
Spain, and break rudely in on his dream of wealth and glory, 
but alas! stern justice demands it, palmam qui meruit ferat. 
If there be any merit in applying air-surface condensers to 
steam engines, the honour belongs neither to Mr. Bramwell 
nor to me, but to Mr. Perkins, who not only patented it but 
used it many years ago. 

In conclusion, let me advise Mr. Bramwell (as he does not 
seem to read the journals specially addressed to his pro- 
fession) when next he strikes out some brilliant idea, and 
seeks to patent it, to send it first to some respectable ot 
fessional publication like ExGrsxeRixa, the editors of w rich 
lay themselves out to watch the seething mass of inventions 
daily passing before their eyes, and who are therefore able 
to give him a sound opinion as to whether his idea be @ 
novelty or note Had he done so in this instance he would 
have saved himself some annoyance, a little ridicule, and his 
| patent fees. And while I am in this monitor mood, let me 

offer a word of advice, not of course to Mr. Bramwell for he 
does not need it, but to the crowd of hungry patent-mongers 
who hang about the parlieus of the Patent Office eager to 
snap up and patent any poems idea that drops from 
clearer heads than their own. “ When you take another 
man’s ideas to patent them, at all events take something 
which is worth the patent fees.” 

Excuse this letter, and accept the thanks of 

Your obliged and faithfal Servant, 
Groner Avevstus Hara. 
Pen Ithon, January 22, 1870. 








VALPaRatso.—A joint-stock company, with a eapital of 
430,000 dollars, had bought the two floating docks in Val- 


| paraiso. The Valparaiso Water Company was again brought 


forward, and it was supposed would this time be successful. 
Post Ovrice TarezaRarus.—To-morrow (Saturday) the 
transfer of the property of the telegraph companies to the 
Postmaster-General will have been com vleted, and on and 
from that day the conduct of telegraph business within the 


| United Kingdom will be undertaken by the Post Office. A 


list of the postal telegraph offices, which will on that day be 


rtain | opened to the — will be ready for exhibition to the 


y at all post offices in the United Kingdom. 
Che charge for messages within the United Kingdom will 


| be uniformly and without regard to distance, 1s. for the first 
| twenty words, and 3d. for each additional five words. 
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SLOTTING 











ae . = 
We illustrate, above, an arrangement of slotting machine 
designed and patented by Mr. Robert Wilson, of the Bridge- 
water Foundry, Patricroft, Fig. 1 being a front elevation, 
and Fig. 2 a side elevation. One of the main features in the 
machine is the arrangement adopted for balancing the cutter 
bar, and this and the other peculiarities we can best explain 
by reference to the figures. In these views, o, is the main 
framing ; o', the circular table; o*, the ram or cutter bar; 
o*, the driving shaft and pulleys, all of which are made as 
usual. To balenes the ram or cutter bar, Mr. Wilson applies 
the double-ended lever or working beam, p, to the upper part 
of the machine, a chain or metal band attached to one end of 
this beam being connected to the ram or cutter bar, o*, while 
to the other end of the beam is suspended the balance weight, 
p', with rather a preponderance of weight, so that the 
tendency of the ram will be upwards, or to rise instead of 
fall, as in ordinary machines of this class. To obtain a quick 
return or upward motion for the cutting tool, Mr. Wilson 
applies a crank or cam motion to the outer end of the lever 
in the following manner :—To the usual driving pulleys, o’, 
is cast the pinion, o*, gearing into the wheel, q', to which is 
east or fixed the grooved cam, q; this cam acts on the lever, 
q", fixed to the shaft, q’, to the other end of which is keyed 
the slotted lever, g*, connected by the link, 7°, to the ram or 
cutter bar, o*. The groove in the cam, q, is set out in such 
@ manner that the return stroke of the cutting tool is per- 
formed in one half of the time required for the down stroke, 
and that both in the up and down strokes the motion of the 
eutter shall be equally divided from the starting to the stop- 
ping point. 





Avustrias Army Rattway Corps.—The Austrian War 
Office has entered into an agreement with the railway com- 
panies of the empire, in pursuance of which such railway 
employés as are liable to military service will, in case of war, 
not be summoned to the ranks, but form a military transport 
corps, which will be stationed on the lines of railway in the 
vicinity of the field of battle, and direct the transport of 
troops and war maternal. 





Tae Faevcn [now anv Coat Taapes.—The advices re- 
ceived from the French metallurgical groups continue 
favourable. The demand for pig has improved in the 
Champagne district, but the inquiry for iron in that grou 
is not very active, with the exception of machine iron, wick 
is ordered ularly and freely. Prices are, upon the whole, 
well sustained. The production of iron and plates is still 
earried on upon a considerable scale in the Ardennes, al] the 
works being well off fororders. The Parisian coal trade has 
been scarcely so active; still large deliveries have been made 
from the basins of the northern departments. The Northern 
of France Railway Company is about to provide more effi- 
ciently for the transport of coal by increasing its supply of 
rolling stock. 


MACHINE WITH BALANCED CUTTER BAR. 


DESIGNED BY MR. ROBERT WILSON, ENGINEER, BRIDGEWATER FOUNDRY, PATRICROPT. 

















SUPER-ELEVATION OF RAILS ON CURVES. | 
To rue Eptror or Exqaisgexina. 

Sin,—I take the liberty of sending you a Table I have 
prepared for the guidance of my permanent-way men, giving 
them plain directions how to ascertain the radii of curves, 
and how much cant to put on. I shall feel obliged if you 
will publish it in your next issue, with a view to elicit an 
expression of opinion from engineers of experience, who have 
given attention to the matter. 

I am, Sir, your obedient Servant, 

January 17, 1870. A Restprent Enerneger. 

P.S.—In the copies to be given to the men the fourth 
column will be left out. 








The following is the Table referred to in the above letter 
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11} 6 | 4% 20 To find the Radius of Curve. 
9's 6 34 ” 

oh 8 ame oa Measure 50 ft. along the rail, 
74; 8 | 2 » and strain a string from point 
6% | O89 | 2% » |to point—then in the middle, 
5} 10 | By 25 |measure the distance (A to B) 
54 11 | 3% »  |from the string to the rail, in 
4] 12 | 4) 30 inches. Look for nearest figure 
+ i3 | 38M 30s to that distance in column No. 
$+ 14 | 38 » (1, and in No.2 the radius of 
3i4 16 | 3) » {the curve is given, and in No. 
Bt 16 | 4 35 {3 the cant of the outer rail. 

3 17 4 » | 

3 18 | 3t o 4 

3 19 3% } ee 

2 | 20 | 43 40 se 

2) 2%} a! . ae ry, 

14 30 248 ba 9 Ps * ren, 

ly | 35 24 a A 

ui wo} ma! , | 

lh 45 2 me Note—In all cases where 
14 50 13 » (cant is put on, it should be 
lys 55 if » jdone by lowering the inside | 
1 60 1 » {tail gradually for about 33 | 
0% 65 vs »  |yards before the curve begins, | 
0t 70 1} » and the outside rail should be 
0} 80 Is » \kept at an even gradient | 
0 100 Oo ithroughout. | 





the 10 ton Whitworth gun. 









STEAM LIGHTERS FOR JAPAN. 

“ Tue Iron Shipbuilding i ing Works of Messrs. 
Allibon, Noyes, and Co., Northfleet, have just gained ad- 
ditional repute,” says the London and China Express of the 
20th ult., “ by supplying the want so long felt at Yokohama, 
and other parts in Japan, of proper facilities for discharging 
vessels, by means of a mumber of steam screw lighters of a 
novel construction, which are being shipped to Yokohama. 
Four of these useful vessels, with their engines, boilers, &c., 
complete, have been finished, and three of them are already 
en route to their destination, while others are in course of 
construction by Messrs. Allibon, Noyes, and Co., at the Rosher- 
ville Lronworks. The vessels are built of the Monkbridge 
Company’s iron ; and, when erected are marked, taken down, 
and sent out in pieces ready for re-erection on reaching their 
destination. Their dimensions are as follows: length, 8° ft. ; 
beam, 17 ft. 6 in.; depth of hold, 6 ft. 6 in.; draught, 3 ft. 6 in. 
They will carry 150 tons of coals; and, owing to the arrange- 
ments of the upright ‘ Allibon’ boiler, the length of the 
engine room is only 14 ft. The stopping and starting gear is 
on deck, close to the steering wheel, which is forward. 
boilers are especially constructed and adapted to burn the 
light quality of the Japanese coal, that is so destructive to the 
sande of ordinary steamers, as in the Allibon boiler the 
flame has to descend to the bottom of the boiler before it 
reaches the funnel; all the heat is exhausted, and at the same 
time utilised, so that the consumption of coal is reduced to 2 lb 
for every horse power. Each lighter is moreover fitted with a 
powerful steam winch which will be a great assistance to 
vessels requiring to discharge rapidly. There are four water- 
tight compartments in each vessel ; and their bottoms are so 
constructed to enable them to run on shore and discharge or 
go up to the bank of a river, which is found in some cases to 
be very desirable. The lighters are also well fitted to carry 
passengers in case of need, having high bulwarks, with iron 
stanchions for awnings.” 





Gusyery Exrentuants.—A platform is now being laid 
down at the Ordnance Select Committee Ground, in the 
Royal Arsenal, Woolwich, for a series of experiments with 





Tue Svez Cayat.—It is stated that the directors of the 
Peninsular and Oriental Company intend to star’ a line of 
traffic steamers between England and India, vid the Sues 
Canal, and that a branch head-quarters office is to be estab- 
lished at Liverpool. The homeward-bound French steamer 


| from Bombay for Marseilles, vid the Canal, had many pas- 


sengers on board. The Malta Times of January 19 reports 
that the partisans of the French lines confidently affirm that 
they will soon take on rsand goods traffic out of 
the hands of the Penins and Oriental Company, but the 
Malta Times. is of opinion that with an energetic superin- 
tendent at Liverpool the Peninsular and Oriental would soon 
have the great majority of the export and import trade with 
the East in its own hands. 
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30-TON CRANE AT HM’S GUN WHARF, CHATHAM. 





CONSTRUCTED BY MR. JOSEPH TAYLOR, ENGINEER, DERWENT FOUNDRY, BIRMINGHAM. 


THE enormous weight of the naval ordnance in use at the 
present time has necessitated the provision of adequate lifting 
power, for placing the guns on board ship, and for removing 
them from the vessels on to the quay. 10 this end, the most 
powerful steam crane yet applied to this purpose has been 
recently erected, and put to work at HM ’s gun wharf, 
Chatham. It is intended for lifting the 30-ton guns from 
the quay to the vessels, and vice versd, but is stated to be 
capable of lifting double that weight. The crane is con- 
structed on sound mechanical principles, and embodies the 
most modern improvements. A reference to the accompany- 
ing engraving, in which we give a side and front elevation 
of the crane, will show it to be nicely proportioned through- 
out. It appears in every way suitable for the heavy work 
it has to perform. It consists of a strong base-plate firmly 





screwed down by four 5 in. bolts to a solid concrete founda. | 


tion 30 ft. deep. The base-plate is fitted with a wrought- 
iron crane-post 12 in. diameter, on which the whole struc- 
ture revolves. 
with two strong cast-iron rollers 3 ft. diameter and 12 in. 
face, resting on a cast-iron roller path. The slewing motion 
is communicated by suitable gearing from the engine shaft 
to the rollers. The side frames are of cast iron, substantially 
roportic ned. The jib consists of two rolled girders of 
section, 40 ft. long, and firmly stayed together by distance 
Pieces rivetted in. The tension rods are 44 in. diameter, and 
40 ft. long, and are connected to the top of the crane framing 
and the end of the jib. Between the jib and tension rods 
are distance pieces which support the rollers for carrying 
the chain. The crane is worked by a pair of engines, direct 
acting, with inverted cylinders 63 in. diameter, fitted with 
link motion for reversing: The piston, connecting and valve 
rods, and the crank shaft are of the best cast steel. The 
boiler is upon the multitubular principle, and is felted and 
lagged with wood and properly protected from the weather. 
From the ground level to the centre of the pullies in the top 
of the jib the height is 36 ft.. and in slewing the centre 
hook describes a circle of 33 ft. radius. Before being 
handed over to the Government at the commencement of 
the present year, this crane was tested with a load of con- 
siderably over 30 tons, which it lifted, lowered, and carried 
round with great facility, and to the satisfaction of the aytho- 
rities. The crane was made and erected by Mr. Joseph 
Taylor, of the Derwent Foundry, Birmingham, and is a 
creditable piece of work. 


A Resstan Rarrway Commusston.—A deputation of 
engineer officers from Russia is now in this eountry, having 
been sent over by that Government for the purpose of investi- 
gating the means of communication employed in various 
parts. They have this week gone down to Festiniog to inspect 


The jib end of the crane frame is supplied | 


| indisputable evidence that a large number of vessels | 


the little Festiniog and Port Madoc line, and next week it is | 


proposed that they shall proceed to Brighton to witness 
experiments with Hodgson’s Wire Tramway, a length of five 


| ing from 155 to 180 lb. per cubie foot. 


miles having recently been erected there for the purpose of | 


exhibiting it. A deputation from the India Office, on behalf 
of the Secretary of State for India, has also proceeded to 
Festiniog, where they will meet the deputation from Russia. 





| were found to have no appreciab 











LITERATURE, 


Submarine Blasting in Boston Harbour, Massachusetts. 
Removal of Tower and Corwin Rocks. By Jony G. 
Fostsr, Lieutenant-Colonel of Engineers and Brevet 
Major-General, U.S. Army. With Illustrations. New 
York: D. Van Nostrand. London: E. and F. N. Spon. 

Prior to the year 1868 there existed in the main ship 

channel at the entrance to Boston Harbour two sub- 

merged rocks which rendered the navigation dangerous 


to heavily ladened vessels, this being particularly the | 


ease in thick weather when mistakes might be made in 
the landmarks by the aid of which the proper course was 
laid. One of these rocks, named the Corwin rock, 


was 40 ft.in length by 80 ft. in breadth and had but | 


16 ft. of water over it at mean low water; while the 
other, named the Tower rock, was 50 ft. long by 26 ft. 
wide and was submerged 184 ft. at mean low fide. 
The former rock contsined 600 cubic yards and the 


latter 63 cubic yards, of stone above the level of 23 ft, | 


below mean low water. ; 

In March, 1867, the Board of Harbour Commis- 
sioners of the State of Massachusetts, determined to 
remove these rocks to the depth just mentioned, and 
it is an account of the execution of this work which is 
contained in the interesting volume before us. The 
cost of the removal was estimated at 20,000 dollars, 


but, on tenders being advertised for, the lowest bid | 


sent in was for 44,000 dollars, and under these cir- 
cumstances it was resolved to execute the removal 
by day work, a contract being, however, made with 


Mr. George W. Townsend, of Boston, to supply a | 


working vessel of 70 tons fitted with a steam engine, 


boiler, derrick, &c., and also two divers with their | 


armour and appliances, a submarine drilling machine, 
and other necessary plant. The amount assigned for 
the execution of the work was, we may mention here, 
ultimately increased, the total amount eventually as- 
signed being 36,432.32 dollars. 

An examination of the Corwin rock by divers afforded 


had struck upon it in times past, the relics being very 
numerous. Both the rocks consisted of a hard compact 
argillaceous slate of irregular stratification, and weigh- 
In blasting, 
this rock operated very disadvantageously as it did 
not “seam” well, and the rifts rarely extended beyond 
the immediate effects of the charges. Surface blasts 

le effect even when 





+? am apteeiines 


| the charges used were very heavy; and, therefore, 
although they were at first tried with both rocks their 
use was of course not continued. 

The Tower rock being the smallerof the two was 
selected for commencing operations, and, after some 
imperfections in the submarine drilling machine had 
been remedied, a series of holes 34 im. in diameter, and 
varying from 2 ft. to 8ft. in depth, were bored and 
well charged with blasting powder, sand tamping 
| being used. On these charges being fired the effect 
produced was much less than was expected, some of 
| the charges, in fact, merely blowing out the tamping. 

In other cases a crater was formed but with a radius 
| of only about one-half of the line of least resistance. 
| Under these circumstances the holes which were intact 
| were deepened and new ones being also bored charges 
of Dupont’s sporting powder were inserted and fired 
with results somewhat better than those previously 
obtained. Trial was then made of the “ patent safety 
blasting powder” manufsctured by the Oriental Power 
Company, of Boston, she usual proportions of this 
powder being modified to increase its strength; and 
with charges of this powder the desired effect was 
obtained and the rock ultimately removed to the re- 
quired depth. Even when this bad been done, however, 
sharp projecting points remained, and after ineffect ually 
endeavouring to remove these by surface charges a 
15 in. shell was placed in a crevice near the centre of 
the rock and fired, when the explosion swept the rock 
completely breaking down all projections, The work 
was completed on the 29th September, 1867, eight 
weeks after its commencement, about 80 tons «f rock 
| having during that time been blasted up, hoisted ont, 
and deposited on shore, while about 70 tons of smaller 
fragments were dispersed and allowed to remain on 
the bottom. 

The Corwin rock, which was next proceeded with, 
was found much more difficult to blast than the Tower 
rock, on account of its great toughuess, its extremely 
tortuons lamination, and the presence of a large 
quantity of iron pyrives which retarded the operation 
of drilling. The great extent of the Corwin rock 
rendered it neevssary to resort to a dillerent system of 
working to that adopted in the ease of the Tower rock, 
and the plan of operations followed was as follows: A 
favourable side of the rock being selected, a row of 
holes was drilled parallel to this edge, the depth of 
these holes being such, that they extended 1 ft. below 
| the levelto which the rock was to be and their 














distance from the edge being equal to their depth 
The charges in these holes havin 
row was drilled paraliel to the face thus developed, 
and so op. After the rock had been blasted right 
across in this way, a careful survey of its surface was 
made, and it was foamd that although more than the 
required depth had® nerally @btained, yet that 
some parts still reg ’ from 2 f ‘L4.n. above 
the desired level. 
charges were agaift 
smal! holes had 

points, and charged a 
finishing operation 

The operation of 
menced on the Ist 

had been carried 

for the winter. se 
menced early in ti® 

was completed on the 15 
time occupied beiag 290 
time 1192 tous of Stone 
and deposited on shore, ile about 164 tons of small 
fragments were disperseds@ver the bettem. 


cost of removal was .61 dollars.” 
In the work neta. the Sptratiéns of which 


we have above giv@h a gefiral sketch, are described in 
the fullest detail, atid the Book i@ illustrated by seven 
well executed lu tes,showing the whole of 
the machinery plant empl ved The 
information whieh affords is of the most 
complete and thordr Epractica) kind, and the work 
is altogether one which weean heartily recommend to 


but without 
® be drilled af 


dearly two months* 
the Corwin rock w 
, 1867, but after the 
days, it bad to be suspen 
‘ork was, however, recom- 
ing*spring, and the removal 
December, 1868, the total 
"working days. During this 


the attention of those engaged im gubmarine blasting | 


operat ions. 


Five Hundred and Seven Me@idniéal Movements. embracing 


all those which are —< important in Dynamics, Hy- 
druulica, YBtcam Engines, Mill 
caring, Presses, Horology, and Miace 


other 1ne0US 
Machinery ; and © many motements never befor: 
published, and several which have vily recently come into 
By Heagy T. Beows, Editor of the American 
Artisan. London: and Co 
Tuose interested in curious “dodges” for transmitting 
motion, will find many altractions in the little volume 
before us. Mr. Brown has. been an indefatigable co! 
lector, and besides drawing largely—as the compiler 


of such a book as this necessarily must—from works 


and 


use 


of the kind already published, he has included in his 


} 


collection a large number of movements,—many of 
them of American origin—of which no description had 
previously appeared. Conimencing wrth arrangement 

for transmitting power by belts, Mr. Brown next 
describes various forms of blocks and tackle, and then 
passes on to the consideration of different kinds of 
gear ag and co ub la! won more com) licate a 
Of course many the movements are 
well known amongst engineers generallw; but there 
are numbers of others which are quite new to us, and 
which would, we betieve, be equally novel to the ma- 


ol oa 


character o 


jority of our readers also. 
trated by a woodcut, to which a brief, but 
deseription is apy ended, winle we may mention, iu 
conclusion, that the volame 
index, whieh renders the collection vers 
for reference 


ciear, 


convenient 


Reverce Deatvasce prom Tramways.—-In his Report on 
Tramways in the Metropolis, referred to by us on another 
page, Mr. William Booth Seott estimates that the revenue 
derivable from Tramways, if constructed by the public, would 
have the effect of reducing the paving rate by more thao 
50) per cert. over the whole metropolis, if the surplus revenuc 
were devoted to that purpose. 

—— 

Lecrones ror Worxwen.—The lectures “ On Ornamental 
Ironwork,” to be delivered by Mr. J. M. Capes, at the South 
Kensington Museum, and especially addressed to workmen, 
promise to be well attended. 
tickets tor the course have already been made, both by firms 
and by workmen. ‘The lectures commenced on Monday last, 
the 7th inst., and will be continued on the five following 
Mon lays at 5 PM, 


Association or Foremen 
utuly meeting t 


lermanus Hotel. 


ok place on Saturday last 


the (ity The chair was oceupied by Mr 


J. Newton, and the sitting was mainly devoted to the busi- 


During the evening, the Rewerend 
Director of Education for the 


# the Institution 


Woolley, LL.D 


ness 
dom ph 

Adnuralt 
Huporary Chaplain to the Association. 
for the 
10th inst. were completed, and the chairman announced that 


The 


arrangements 


Sir Joseph Whitworth would represent on that occasion, | 


“The Engineering Employers of Great Britain,’ whilst 
E. J. Reed, Esq. C.1., and Professor Tyndall would answer 
for the “ Arts and Sciences.” There can be no question that 
the chairman of the evening, Sic William Fairbairn, will be 
duly supported in the performance of bis arduous but agree- 
“ble duty on the 19th 


been fired, a second | 


e blasted ouf, hoisted up, | 
The total | 


Each movement is illus- | 


is provided with a good | 


Numerous applications for | 


Exsoiserns. — The | 


was elected an Honorary Meiaber, and Perpetual | 


celebration of the seventeenth anniversary on the | 
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CORN WAREHOUSING MACHINERY. 
(Comeluded from page 70.) 

“ Tux cross bands, J, J, Fig. 4, 69, for conveying the 
‘eurrent of grain in a direction at angles te the main 
bands, are driven from the lower or return half of the main 
band, which is passed half round a driving roller, R, at each 
of the cross bands; and the motion is communicated from 
this roller to the cross band through a pair of mitre wheels, 
S, Fig. 6, with a clutch, T, for throwing the driving shaft in 
or out of gear. The cross bands, or other machinery such as 
| the centrifuga! distributing fan, can also be driven by simply 
depressing the return half of the main band by means of a 
roller carried in a rocking frame, sufficiently to bring the 
bard well into contact with a fixed roller situated under- 
neath, which being then driven by the main band can com- 
| maifidate the required motion for any purpose; and this 





| 





gimpledtiode of taking off power from the main bands has | 


yved of service im many ways. 

* In order toeave labour in spreading the 
of the warehouses, and nlao for the purpose of ventilating it 
aud improving its condition, arevolving fan for scattering the 
Was tried with success, as shown at N in Figs.2 and 3. 

B,ebown to a largerscale in F 

Wpom en upright shaft driven 
bed for driving the cross 


grain over the floors 


ihie 
earri 
the same agPangement as that descri 
bands. 
direction an@ @omietimes in the opposite, the fan had to be 
made with sthhight radial vanes, Ve. 9, to allow of its re- 
volving in eithepélizection. The grain is led by a spout on 


| to the top of thedaiipig. 3; and to avoid the separation of | 


heavy and light pagtifiles in the mass and to epread the grain 


as evenly over the flogmg@a possible, a conical form is given to | 


the body of the distri fan, as shown im Fig. 8, and the 
alternate blades are madg@fa different length and shape as 
| shown on the two sides tne 8. By means of a hinged 
| tongue placed in the end « delivery «pout above the fan, 

the aechenes of the grain is @ireeted to any particular spot 
by turning the tongue round into tbe required position. The 
fan is placed 94 ft. above the growed, and at its usual speed 
| of 260 revolutions per minute it deposits the grain in a emele 
| of 46 ft. diameter. 

* Five hydraulic cranes for discharging. vessels are fixed im 
towers specially constructed in the wares as shown at 
O in Fig. 2, page 52. These cranes are arfanged for raising 

| grain in tubs containing 21 ewt. of bulk, at a maximum 
rate of 60 tons per hour under the most favourable tondi- 
tions; and they are also employed for landing sacks, 
| and other merchandise on to the quay or to any of the 
house floors. The lifting chain has an extreme range of 180 ft., 
and the jib an extreme projection of 24 ft. beyont the quay ; 
a traversing motion of 74 ft. is given to the foot of the jib, 
as shown in Fig. 2, but this is only required to be brought into 
play for the largest class of vessels. The motions are all 
effected by hydraulic power under the control of one man 
stationed on a platform in the tower. The grain is filled 
into the tube in the hold of the vessels; and there has been 
difficulty in getting a right form of tub to suit all the condi- 
| tions under which the work has to be done. The first form 
| of tub employed was the ordinary tipping tub, which has by 
long experience been found to answer best for the discharge 
of coal, salt, and gravel, &c. ‘The next form tried was a tub 
that required no Upping, but was fitted with a cone to deliver 
| the grain through the bottom. The form that proved on the 
| whole most satisfactory requires also no tipping, and is fitted 
| with a butterfly valve in the bottom; when this tub is in 
sition for emptying into the upper receiving hopper, P, 
Fie 2, the valve is opened by a lever from the platform on 
which the man is stationed to work the crane. The time 
occupied by this form of tub in emptying itself shows a wide 
difference im the rapidity of flow of various sorts of grain: 
with wheat in good and dry condition the tub empties itself 
in 5 seconds, with barley in 7 seconds, and with Indian corn 
in from 9 to 10 seconds. 
The hopper, P, Fig. 2, into which the grain lifted by the 
| crane to the top of the warehouse is dropped from the tub, 
holds about 8 tons of grain; and from this hopper the grain 


t 


| is diverted into two streams, and allowed to flow through | 


| spouts fitted with regulators on to two 18 in. inclined bands, 
Q, Figs. 2 and 3, driven by one hydraulie engine. One of 
these bands would be sufficient to carry the grain delivered 


grain out more, and facilitate the separation of the dust from | 


| the grain when required; the separation is simply effected 
} by an inclined dap fixed in the mner receiving hopper, R, 

bigs. 2 and 3, into which the two bands, Q, convey the grain 
| from the outer hopper, P. From the inner hopper, R, the 

grain is allowed to drop through a valve into a | ton weigh- 
ling hopper, after which it 1s delivered, by a simple 
arrangement of doors in t' » bottom of the weighing hopper, 
on to either side of the dix 
it passes on to one or other of the 18 m. bands, 1, 1, which 
traverse the entire length of the warehouses. One man 
stationed at the weighing machine, S, regulates the flow of 


S: 


gtain from the several hoppers, and records the quantity | 


passed 
“jwe mein lines of 18 in. bands, made to run ia either 
direetion, are necessary for the convenient working of these 
warehouses. A vessel, for instance, lying at a berth at the 
west block of the warehouses may require its cargo deposited 
at either end of that block or at any spot in either of the two 
other blocks; and at the same time another vessel lying at 
the east block opposite may have its cargo housed in the 
west block: Thus it often happens that two full streams of 
grain are flowing in opposite directions, and that a current 
of grain is carried right round the warehouses. The bands 
in the east and west block are divided into two lengths, and 
those connecting these two blocks and passing through the 
| north block are in one length. Each band is fitted with a 
| separate tightening-up apparatus, as shown at M, Fig. 4, 
| and is driven by a separate hydraulic engine, N, of about 
three horse power, having two cylinders, and fitted with re- 
versing and regulating gear which can be controlled from 


a= 


. 8 and 9, page 52, is | 
the main band by | 


Aa the band is required to travel sometimes in one | 


aad 


by the crane, but two are employed in order to spread the | 


thuting hopper, T, from whence | 
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| any point along the entire length of the band. At each 

int where the flow of the grain has to be diverted from one 

d toa cross band, @ fixed throwing-off carriage is 
stationed. Two movable throwing-off carriages are pro- 
vided on each main band, for casting the grain off the band 
into the wooden descending — 84 im. square, which con- 
vey the grain from the top of the wareh and deposit it 
on any floor in the building. There are fifty-six of these 
spouts, U U, Figs. 2 and 3, ing from the upper machinery 
floor down to the lower 12 in. bands im the arched 
| subways, V V, below the quay level, Fig. 2; and they are 
| provided with sliding doors at the different floor levels to 
| admit of the grain being shovelled into wagons standing 
| on the railway which traverses the centre of the block, or on 
| to the lower 12 in. bands for conveyance to the elevators. 
| A number of other shoots at suitable intervals are built in 
| the walle of the warehouses fronting the dock at the levels 
of the several floors, and are each provided at the first floor 
| with a delivery outlet, to which a movable spout is hooked 
on for delivering grain from the warehouse into vessels. 
| The arrangement of the lower band machinery is a counter- 
| part of the upper, but upon a smaller scale and without the 
;movable throwing-off carriages provided on the upper 
| bands, which are not required for the lower. se 
lower bands are employed for the of conveying 
grain from any one of the descendifig spouts to any one of 
the five elevators, W, Fig. 2, w are fixed in the crane 
| towers. The grain conveyed alobg these 12 in. main bands 
| is thrown upon the 18 in. cross bands, which deliver it into 
| the hopper, X, supplying the ele , W; one 18 in. cross 
| band will carry the full quantity of grain conveyed by the 
two 12 in. bands, and the cross are arranged to receive 
their motion from either line of the main ws 4 Much of 
the grain di#charged from the vegtels in the dock is surted 
upon the quay, and is then thrown by hand into the hoppers, 
X. of the rs. - ‘ 


| the goat t 
| shown to a 
wrought- 


| of grain, is 








W, Fig. 2, for raising 
p of the warehouses, is 
The 


top nape: Y; this hopper 
nel cross bands, Q, 
m the outer crane hopper, 
g the Blevator, Fig. 11, 
a of which, protected by a 
| grating, receives fhe bulk of | , while the lower com- 
| partment. Z, contains only one at atime for the ele- 
vator bucket, W, and is separated the upper portion, 
, X, by a sliding ‘valve. In descending, the bucket having 
had its speed checked on approachng the bottom, strikes 
the arm of a tappet lever, A, Fig. 11, which closes the 
valve between the two compartments, X and Z, of the 
hopper; and continuing its descent still more slowly 
the bucket strikes another tappet arm, B, which disen- 
gages the iron flap, C, that covers the front of the lower 
compartment, Z; this flap falling forwards by the weight of 
the grain behind it acts as a shoot for delivering the grain 
from the lower hopper, Z, into the bucket, W. As soon as 
the bucket has received its charge, the motion is reversed for 
lifting. In beginning to ascend at a moderate speed the 
bucket again closes the flap, C, of the lower hopper, which is 
held up against the hopper, as shown dotted in Fig. 11 by 
means of spring catches, D, D; and the bucket then strikes 
the tappet lever, A, of the hopper valve, and reopens the 
communication between the two compartments, X and Z, of 
the hopper. The speed is then accelerated until the bucket 
arrives within a short distance of the top receiving hopper, 
Y, Fig. 10, when the speed is again retarded before the grain 
is shot out. The motion of the bucket is regulated by means 
|of self-acting gear. These bucket elevators are intended to 
raise the grain at the rate of about 60 tons per hour, but 
they are capable of being worked at a higher speed. The 
chain of the crane, O, Fig. 2, is employed for lifting the 
bucket of the elevator, the same chain being applied to the 
| crane or the elevator according to the requirements of the 
work; but it has lately been found expedient, on account of 
the demands of the traffic, to make the elevators independent 
of the cranes; and for this purpose separate hydraulic cylin- 
| ders with their adjuncts are now being supplied for working 
| the elevators. 
| “Trials have been made for lifting grain by means of 
dredging machines, and it has beer found that with a dredger 
30 tt. long 50 per cent. of the applied power proved effective. 
Experiments are also in progress for raising corn by air 
pressure or suction, and the results already obtained are 
sufficient to prove that this system possesses advantages over 
the other fone in use. It is, however, at the same time 
| surrounded with difficulties and obstructions, which must be 
| removed before it can be employed with advantage upon a 


»| large scale. 


* Casks, bags, and other merchandise are raised or lowered 

| either by hydraulic cradie hoists or by jiggers. There are 
twelve of the hydraulic hoists of the ordinary construction, 

each capable of lifting a load of 1 ton to the uppermost floor 

| of the warehouses; and they are found serviceable also in 
| assisting to break eut the eargoes from the fore and aft 
| hatehways of a vessel lying with its centre hatch in line with 
the crane or elevator. For this purpose the lifting chain is 
| disconnected from the cradle of the hoist, and led through a 
snatch block tothe rigging of the vessel. The twenty single- 

| acting outside jiggers, originally constructed only for lower- 
ing loads by friction, have recently been supplied with 
auxiliary hydraulic power for lifting loads of 6 or 7 ecwt. 
Twelve double-acting jig for loads up to 10 ewt. have 
recently been added in the centre of the blocks of ware- 
houses, for lifting and lowering goods to and from railway 
wagons; they sre so constructed that they may be used 
either singly or in conjunction, either for lifting or lowering. 
Thus both machines may be alternately lowering goods down 
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into wagons below from any of the floors of the warehouses, 
or by means of the water pressure they may both be raising 
goods from the wagons to any of the floors; or one side of 
the machine may be lowering whilst the other is hoistia 
goods fromthe hatchways of vessels to which the lifting 
chain is capable of being led. 

“ In conclusion it may be remarked that one of the great 
advantages attending the adoption of bydraulie power for 
the work to be performed in these corn warehouses consists 
in the facility afforded by this system for the future exten- 
sion of the power to any point where additional contrivances 
may be required for saving time and hand labour.” 


THE ROYAL ENGINEERS AND THE CIVEL 
ENGINEERS. 

Somes remarks which were made by the late Genera) ii 
William Gordon, K C.B., R.E., at the meeting of the Insfitu- 
tion of Crvil Engmeers, om the 16th ult have now, by 
reason of subsequent events, acquired such*additional in 
terest, that we give them in full: 

Major-General Sir William Gordon, E-C-R, RB.E., -ex- 
pressed his thanks to 
made of the Royal Engineers in the address froin the chair. 
He apologised for being out ef order in alluding te thatad- 
dress, but as he was pointedly referred to in it, be desited to 
make a few remarks av riding, however, eontroversial sub- 
jeets. With regard, therefore, to ships, forts, arms, and 
armour, he would only observe that to the Royal Eugineers 
they were most import: und he was glad te find they were 
so regarded in the Institution of Civil Engineers, not only 

n in the president’s address, 


but st more from the large space they occupied in the ad. 








from the ment 1 made th 





dress th revious pr nt, and also from the develop- | 
ment they had received from many members of the Lnstita- 
tior Any criticisms commg from the president on these 


received with respéet and eonsiderption ; 
and h that in any difficulties, the kindést and most 
valuable assistance would be given to the Royal Engineers 
in returning to the Institution tlie 
thanks of the Royal Engineers for admitting them ‘as ase- 
t and also ror having frequently laced one of 

the corps upon the Council, as well as for the kindness with 
which they had always been received whenever they had 
visited the great works undertaken by the civil @ngineers. 
He had especial pleasure in doing so at thie time when he 
found the chair occupied By one who peneed life as an 
officer in the army. In his address the president described, 
I y reminiscences, fie tedium apd dipeomforts 
Ramsgate in a “hoy?” and the ease and ra- 
pidity with which that voyage was 10w aap in a ordinary 
steamer formed a great contrast. t. tn earlier 
miniscences he might have narra from 





to overcome them 





amongst his ear 


ot a voyage to 


the president for the kind mention | 


personal ex- | ; ote : 
| must be left in pia#? "As this cannot, of course, be wasted, 



















sunpaign across the Pyrenees, from “pain into Franee, over | 


perience the dangers, the @iffieulti#®,’nd the hardships of a 
c 

the rough roads of those countries, when in pursuit of an 
enemy ; and 
the facility and the rapidity with which the Journey was how 
made over the same mountains, in luxurious carriages, 
travelling on a railway constructed by himself. In kis 
earher years the president was a partaki r of victories in the 
field of battle, and in later years had been a leader in 
that military men and 
civil engineers could be proud of the parts which he took in 


triumphs in fie lds of engineering ; 8 


each of those fields, and the more so in that he made no 
mention of them himself. Forty years ago Mr. Vignoles, at 
a public meeting, after returning thanks for the civil engi- 
gineers, proposed the health of the Master-General of the 
ce, and the eorps of Royal Engineers, so far back as 
that had his intimacy with that corps begun; and he made 
honourable mention of Sir John Burgoyne, Sir Harry Jones, 
Captain Drummond, and Colonel Harness, as men dis- 
1 his associates in Irish works ; 








tinguished in the corps, ar 








also, wher ding to the Bermuda Dock he did not fail to 
point out the great merit due to Colonel Clarke for the part 
that oflicer took in the successful transporting of that huge 

ructure to its destination. Sir William Gordon could 
assure the meeting that the Royal Engineers felt pleasure in 
such kind mention of their brother officers, coming from one 
who had been so long acquainted with them, and they cor- 


dially jomed im the expression of regret that his old friend, 


by way of contrast, he could have spoken of | 


r honoured chiet, F.M. Sir John Burgoyne, was pre rented | 


vy illness from being present when the address was delivered. 
bers in the Institution who, from 
their earliest years, had been associated with the Ordnance 
corps. Forty years ago, when a cadet at the R ryal Military 
Academy, at Woolwich, he 
celebrated professor, Peter Barlow, and subsequently from 
the professor of the highest class at that time, Olinthus 
Gregory—tor Charles Hutton had passed away. Hutton 
Gregory, and Barlow were eminent mathematicians, and 


hut there were other mem 


received instruction trom a/ 


their names were known throughout Europe. They devoted | 
themselves, nevertheless, to the education of the officers | 
' 


the Koyal Artillery and of t 
both corps were proud of them. It was satisfactory now to 
be weleomed in the Institution by their descendants, wh 
were much esteemed and « i 
the president was the grar 
Hutton Gregory, past-president, and Mr. Barlow. member 

f council, were sons of the other two professors. These ties 
between the royal and the civil engineers, were probably hittle 
known; but civil engineers at least were familiar with the 
ordnance maps, the results of the labours of royal engineers 
were well acquainted with those members of the corps who 
served a® inspecting officers of railways, and both occa- 

The president had stated that 
a wider intimacy was being formed from the connexion be- 
tween the regular and the volunteer forces. lhere wore 
many corps of volunteer engineers, who were always 


spected by officers of the Royal Engineers, and, to the best 


upied high positions in it; for 
ison of Hutton, while Mr. Charles 





sonaliv met ou conwiutters 








of bis knowledge, favourably reported of. There was, how- 
ever, one eorps of which he must make special métition, the 
Engineer at 


Railway V unteer Staff Corps, under Lieu 


Royal Engineers, and | 
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pone Cees a ler, ae commandant. It mig not Hd 
generally known that this corp} was ‘at present camposéd 
— engineers, who bad copetatiadal the construction 
$ ipal dives of communication in wD wnacw 
and of a managers Of the great vays ees nig it 
and day conducted the ceaseless fie which was going 
on all over the kingdom. An ith mili 
tary matters would recogpiil 
co-operation of such a corps # 
general, and to the engineer ® 
astance of this corps, of the 4 
plant and nayvies, and of tlie 
ways, the defence of the coun 
while obstacles of many kinds mi 
the progress of an enemy. 
authorities had at times subnuii 
the movement of troops in imagi \ 
reports furnished updn these JO VC) 
been commented. on by Field-} " ere rgoyne, 
who, uptil lately, had invan yor the 
He had borne testimony to the great vale of the intor- 
mation contained in“these reports,gnd had eulogised the 
members for haywg given so frewty” Of their, talents, 
time, and money, to producé such papers, which were 
fully appreciated by the highést military authorities, 
Having been appointed to make the last inspection of the 
corps, Sir William Gordon most cordially endorsed the well- 
deserved praise that -had been bestowed on them and their 
labours ; and he would only further state that on that ogea- 
sion the corps asked for more work and greater facilities to 
enable them to become better acquainted with batteries and 
field-works—a request that had been at once complied with. 
In conelusion, he expressed a hope that the intercourse be- 
tween the Royal and the Civil Engineers might on all occa- 
sions be as close and friendly as heretofore, including their 
association in the defence of their common country. 



















WORKING COAL. 
Tur following ig an abstract of a paper entitled “ Further 
Remarks upon Different Methods of Working Coal,” read 





Mr. G. George Fowler before the Midland Institute vd 


ining Engineeta; on the let inst. 


The different’ fhetheds of working coal are the penction! | 


applications giveth to°two distinet ideas. One ix 


ea is to} 


leave a portion of Mie’Goal as a piflar or prop for the support | 


Of the roéf, and (his W carried Out in the board and pillar} 
work of the North, Aid the bank work of Yorkshire; and 
the other is to remi@¥@ the wholé of the coal and allow the 
roof to settle upon the goal. 

The pritcipal Giientty with pillar mines is that, as the 
area of the pillat® faust be proportionate to the weight upon 
then, a point if eo reached whet the greatest part of coal 





it necessitates thé Working of the coal at two operations of | 
complete characté® jnatuad of one thereby, greatly increasing | 
cost, and diminishifig the proportion of large coal. | 

Lhe gréat point in successful long-wall work, 1s simplicity 
of arrangement, and a most cautious use of pillars, The use 
of pillars necessitates the driving of straight work, and has 


| 4 
| Furnace boilers, heated by flames passing off 


. BOILER EXPLOSIONS IN 1869. 

We extract from the last monthly report of Mr. Laving- 
ton E. Fletcher, the engineer to the Manchester Steam 
Users’ Association, the following int 
ing particulars of the boiler enpiocdans 
country during the past year. 


Tasie No. L., showing the Service in which the Boilers were 
engaged from which Explosions arose in the year 1869. 





ing Tables 
which occurred in this 








‘Se | 
e s |e 
Description of Service. Sf i8y ee 
1% tak} ald |e od 
---— eee 
Coltieries a ios es nen se} 16 | 20 | 21 
Tin and other mines ... ote vias 10; 2; 3 
Lroaworks ted bis ae oes oot S&S} 16; 11 
Steamboats and steam bea ae «| 4117 | 10 
Paper mills = ws. oo} 81 3) 6 
Agricultural ... os se aos a 21 31 
Locomotive See pale 55a me at Se 6 2 
lronfounders and nailcutters ... eee 2; 2) 4 
Bobbin turnery ... ee vee pee oot 2 | 16} 38 
Steam crane... ott wn wee pa ey 4 3 
Cotton mill ins ins ae pan ee HE) ee 2 
Woollen mill .. _ ano we wh 4 OL @ 
Miscellaneous: 1 rice mill; 1 saw mill;| | 
1 bleach works; 1 brick works; 1 chemi-| 
eal works; 1 oi) works; 1 shipbuilding 
works; 1 tin works; 1 wire works; 1 gun 
implement manufactory... eee | 10); 6 | 28 
Total ‘ie _ | 58 | 86 (126 


Tapie No. IL, showing the different Classes of Boiler from 
which Explosions arose in the year 1800: 


- = f 
> & | 
’ Seie le 
Deseription of Boilers. a Zid ae 
se FLIES 
Fe bm ae bh | ie et 
Plain eylindrical, egg-ended, camber-ended, 
and flat-ended (externally fired) ... int 20 | 38 


Single flued or Cornish (internally fired) ,... 14 | 12 | 1a 

Double flued or Lancashire (internally fired) 4 

Multitubular marine type (internally fired) | 4 17 |.10 

Double furnace * breeches,” and double fur-; 
nace patent conical water tube (internally) 
fired... oes oss ose ore one 

Portable, vertical and locomotive type (inter 
nally fired) ave ove -_ one 

Raiiway locomotive, maltitubular (internally, 
fired) ... 





from iron furnaces : 
One borigontal double flued (internally 


- 
a 


the effect of unduly increasing the area of workings. fired) — .Y ; ose 7 fire ; wn : & i 
‘ 2 . A . > iv mC one one 

An instance was given of a most successful long-wall mine, | One ve wee ‘ r “a>. y Mave) = 
in which no coal was left for pillars, no straight work driven, Wagon (externally fired) “ ” 


and the arrangements were of a most simple and economical 
character. The paper went on to show how favourable a 
proper application of long wall was to the safety of the mine. 
Phat it admitted ofa most simple and effectual ventilation. 4 
That it had none of those weak points which are common to 
every kind of miming wherebratticing is necessary. That it 
regulated the discharge of gas in proportion to the coal 
hewn. That it was consistent with the formation of the 
most compact, and hence least dangerous goats. 

that the failures in Jong-wall mining bad arisen only in 
those cases where its application was imperteat, and gratted | 
on other metheds of work, rather than commenced upon 
thorougkt long-wall-princi ples. : 





| 
| 


peace aeet | 
| 


New Strampoat Rowrr—On Saturday night the fine | 
steamor Caledonia, P1219 tins register, one of Messrs. Hantiy- 


side and Henderson's’ Anchor Line of New York steamprs, | 


was despatehed from the Clyde for Palermo, callitg at | 
various intermediate porte, and thence to New York and | 
home again to Clyde. Dnring the present fear ‘Vireo | 
steamers have arrived in Clyde from New York coisigned 
to Messret Bitind yside ancl Henderson, viz., the Palmyra, of 
London, 6449s, and the Sfalira, of London, 633 tons, and 
their own Meé@iterrancan steamer Dorian, 667 tons, that 
have sailed from the Mediterranean to New York, and we 


understand that Messrs. Handyside and Henderson intend to | 


make this a reguiar route for their steamers. 





Repucen Postacr ror Prixtep Marrer.—lIt is singular 
that this country, which first set the example of aj ¢heap 
postage, Should now be behind Continental nations. Printed 
matter aBroad is carriéd at very much Jower rates than in 
this @ouittey, 16 the great beucti: of the coramiagity Citealars, 
newspapets, and beeks, and even’ eball cele, are’ tte 





mit the post if fortign countrtes-at fates which shetuld 
put ishmen totharha, Lae Giversment, last Session, ex- 


pressedettse]{ tavoursble to! a seduction of the rates, and the 
Post Office officials, it i« well-keggwth, are qttite ready to uuder- 
take the service. hy the multitude dry sssiog duties it 
may be overlookeden@ the of the Society of Arts of 
ondon have therefore’ , - eom » totaeke steps 
for urging upon $he great Importance to all 
classes of reducing? tie printed anatter to one- 
halfpenny instead @ft@ p at présemby-for every four 
vunces weight. Whilst tee guateion of theeducation of the 
people is exciting an all-absitiemg inteest at the present 
time, it mast not be forgotten thapthe ¢heap circulation of 
on portarthttem in its advancement 
port and influenve on behalf 


, 







pr nted matter is neo 1 


ve their au 





of this committee, which site at John-street, Adeipin udon 
i 





TO et tet tet bet 


Rag boiler (no fire, heated by steam) 
Particulars not precisely ascertained 


— hoe 


= 
Total os one on!) OB 86 126 
Tantr No. 111., showing the Causes from which Explosions 
arose in the year 1869: 


i 
| 
} 








“TT 
ws and 
Cause of Explosions. \£2 Ss E 
15 & eS 
ji ee ae 
|_—|——|—— 
Mailconstruction 
i xternal firmg eee 11 | | 
Collapse of fue tubes, 7 
Weak manholes 4 l. 
Want of stays aa 4 95 | 28 | 43 
Defective condition : I 
External corresion | 
” i 9s aa} <n 
Internal corrosion. ... f) ane veel 15 a3 fs 
Overheating through shortness of water .. 7) Ww} 11 
Overheating from the use of boiler composi : 
tiona ... ane ose s- ae on 1} 0 0 
Overheating. —but cause of overheating re 
quires further investigation Ges ob 1 | 1t i} 7 
Canes in which full particulars have not been 
obtained oe pu os aoe or 4 9 


oh hae ten 
Total eos be | BG 1126 





Great Fauvre 1s Tae Cost TRaAvE.— One of the greates 
failures that ever happeved in the Seoteh coal trade became 
a watter of public notoriety towards the end of last week, 
although the fect that the ublortunate hina rektred O-~ 
Mesers. Scott and Gilmour, Wishaw, had suspended pa 
ments—bad been freely spoken of for several days. Atter 
extensive investigations had been made by accountants and 
mining engiveers, it was tound impracticable to vest the 
estates in a limited company which bad been proposed, or to 
carry on the business permanently in trust for the benefit of 
the ereditors; and it was therefore resolved te apply lor 
sequestration and the appointment of a judicia: factor. 
Sequestration was granted by the Vourt of Session on briday 
last, and in the meantime the busistess will be carried on by 
a judicial faetor, Mr. Moncrieff Mitchell, chartered ac- 
countant of this city. The liabilities are estisaated at about 
159,000/,. About 600 miners and labourers were employe: 
by the firm. By the arrangement now entered fnto they 
will not be turned adrift at this inclement season. 
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the arrangement of continuous rolling mill, designed by Mr 
Charlies W hile, of Sheffield (formerly of wt). and which 
has been introduced by him in the South Wales district with 
very satisfactory results. Mr. While’s system consists is 
ploying several pairs of rolls combined in one ll, some of 


sew 


em 
mil 
these pairs being disposed horizontally as usual, and the 
others vertically. The arrangement is thus such that the 
blooms are compressed flatways and edgeways alternate!) 
and the operation of reducing the iron to its proper size is 
carried on continuously. We annex engravings of one of 
Mr. While’s mille with four pairs of rolls which will explain 
the arrangement clearly. The advantages of Mr. While’s 
system are that it materially reduces the amount of manual 
labour required and—what is even more important—it 
causes the blooms to be subjected to the successive action of 
the various pairs of rolls so quickly that the iron ha 
little time to cool in the process. There are now 
Mr. While’s mills in use in the South Waies district 
have received most satisfactory accounts of their 
formance. The Aberdare Lron Company have four of 
mills (twe Aberdare, and two at ‘aff Vale f thes 
from 90 to 100 tons of iron in 
Mr. While’s mills at Dow/|ais 
one at Ebbw Vale, one at the Plymouth Iron Company's 
Works, and one at the Earl Granville’s lronworks. We may 
add that these mills—which are applicable for either bloorning 
and roughing, or finishing—are being constructed by Messrs 
Johneon and Ellington, ot Ches 


but 
eleven of 
and we 
per- 
these 
at ome 
mills turning out twelve 


> ‘ 
hours There are also tour of 


Gas axp Water ror Cotompo.—A prospectus has been 
issued of the Colombo (Ceylon) Gas and v ater Company 
(Limited) with a capital of 75,0002., in shares of 10/., to 
supply in the first instance the town of Colombo with gas 
and ultimately to undertake water supply and drainage, and 
te extend operations to other towns an places in the island 
The population of Colombo is 56,000, and an exclusive con 


tract for twenty-one years has been obtained from the | 


Municipal Council 


Tae Rovat Aoricuttcrat Soctety’s Snow or 187 
Very active exertions are being made at Shrewsbury and the 
other towns in the county to induce the Council of the Royal 
Agricultural Society to hold their exhibition of next year in 
Shropshire. The subscription list which has been opened to 
raise a fund to meet the expenses is rapidly growing, and at 
present reaches 35001. It is eetimated that about 5000 
will be required, and there can be but little doubt that the 
balance w where it is 
proposed the show should be 


ll speedily be rai-ed 
heid ra | 
way ace mmodation, and it is believed that no difficulty wil! 
be experienced in procuring a suitable piece of ground for 
the holding of the show. Lord Hill, the Earl of Powis 
Graoville, the bari of Bradford, and Sir Watkin Williams 
Wynn, have already rendered valuable aid, and the matter 
is very warmly taken up by the local Chamber of Agriculture 
A Sace or Wan Sreamens.—An order has been issued 
from the A imiralty directing the sale of several war steam: rs 
The vessels, which will be disposed of by publie auctivn, at 
Livyd's, towards the end of the present month. are the screw 
se! op Mutine, 822 tons ‘200- horse power; the screw gun vess 
Assurance. 681 tons, 2)0-horsee power; the screw gun vessel 
Penguin, 431 tons, 80-herse power ; the screw gunboat Hy sna 
236 tons, 60-horse power; the steamship ( wear, 2767 tons 
400-horse power; and the steam ship Algiers, 3,340 tons 
600-horse power. The Casar was built at Pembroke 
Dockyard in 1853; the Algiers, at Devonport Dockyard 
in 1854; the Assurance aol Hymna. at Blackwa!!, in 
1856; the Mutine, at Deptford Dockyard, in 1859; and the 
Penguin, at Liverpool. in 1860. The Mutine, which is now 
Iving at Sheerness, is described as “a very handsome moilr!. 
She bas a flush deck. and will be sold with all her spars 
rigging, &. The Hyena, Penguin, and Assurance are now 
lying at Devonport, and the ( msar and Algiers, at Ports 
mouth, Where shipowners and othe: persons desirous of 


Shrewsbury 


p mesesae® excellent 


lar! 


bidding for the vessels wil] be afforded every opportunity of | - 
examining them. - i 





We have on several occasions alluded in this journal to | 





WHILE’S CONTINUOUS ROLLING MILL. 


CONSTRUCTED BY MESSRS. JOHNSON AND ELLINGTON, ENGINEERS, CHESTER. 
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O!ILING COLLIEKY WAGON AXLES. 
Wer have already described in this Journal within the 
last few months, two arrangements* for facilitating the oiling 


FIG. 








of colliery wagons, and we now illustrate another plan de- 





* Vide pages 99 and 204, ef our last volume. 





‘a Huth ME ea Kit Tie 
signed and recently patented by Mr. John Lindley, of Clifton, 
Lancashire, Fig. 1, of our engraving, being a mde view, 
partly in section; and Fig. 2, a front elevation of the appa- 
ratus. In these views, a, a, is the oil tank, and 5, is a 
eylinder, capable of oscillating on pivots, c, c, near its lower 
end. This cylinder is closed at the bottom, and is provided 
with holes, d, d, for the admission of the oil into its intenor, 
and has a long boss or gland, ¢, ¢, at the top through which 
the piston rod, f, f, passes. The piston is made of a dise of 
metal having holes through it, which as the piston ascends 
allow the oil to pass downwards through it, but which are 
closed as the piston decends by means of a leather washer 
beneath the dise. g, g, is the tumbling lever or trigger attached 
to the top of the piston rod, f, f, by means of a bolt, which 
also serves to connect it to the link, A, A, the lower end of 
the latter being hinged to the bottom of the tank, and being 
provided with a weighted lever, i, i (or with a spring) for the 
purpose of bringing the apparatus back into its original posi- 
tion after each axle of a wagon or truck has passed over. The 
branch pipes, k, &, are fixed to the lower part of the cylinder, 
b, 6. It will be observed that these pipes are formed of 
double tubes, the space between which is open at the bottom 
and closed at the top. 

The action of this arrangement is as follows :—When the 
axle of a wagon going in the direction of the arrow in Fig. 1 
comes against the trigger, g, g, it causes the cylinder and 
branch pipes, together with the piston rod, to oscillate on 
the pivots, c, ¢, causing the tubes to follow the motion of 
the axle, as shown by the dotted lines, whilst the action of 
the link, A, 4, will draw down the piston and force a jet of 
oil out through each tube on to theaxle. The descent of 
the piston will compress the air which is in the space 
between the double tubes, and on the return of the piston 
as the apparatus oscillates in the reverse direction, the re- 
expansion of this compressed air will act upon the oil in the 
tubes and prevent the suction of the piston from exhausting 
the oil therefrom, and thus the branch tubes are kept always 
full of oil without the necessity for valves of any description. 
When the wagons pass over the apparatus in the reverse 
direction the tumbling lever or trigger, g, g, merely oscil- 
lates on its own centre without having any effect whatever 
on the other parts of the apparatus. It will be seen on 
referring to Fig. 2, that the whole apparatus is placed some- 
what out of the centre, and the object of this arrangement is 
to keep the ropes or chains by which the wagons are drawn 
along clear of the oiling apparatus. 








Tae Farapay Memontat.—A eum of about 14907. has 
been subscribed, chiefly among men of science, towards the 
memorial to the late Posteoase Faraday. It is expected it 
will take the shape of a statue or monument in the British 
Museum. 
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THE CHEMISTRY OF THE BLAST FURNACE. 
To tur Eprtox or Exorsernixe 

S:2,—In replying to Mr. Bell's letter, published in your 
journal of December 51, 1569, it is not my intention to con- 
tinue a discussion which is by no means agreeable, but 
explain why I shall not in future take any notice of Mr. | 
Bell's commusications. The literature of all nations on the! 


action of the blast furnace is very limited, and this proves! t contact with the fuel, but, as stated by me, by means 
thet iderurgy has not advanced equally with | of ; ieoxide. Is OO solid carbon, or doce entbon 
branches of sence ; it is, therefore, not surprising that Mr. | exist im the bigst surface under any other form but in the 


Beil considers himself competent to utter a decided opanion }4 


in the chaos of contradicting theories, and he refers to s0- 
called authorities, which in fact do not exist. When in the 
preface to my “ Documents relating to the Blast Furnace,” 
accused metallurgists not possessing sufficient 
scientific knowledge, I really expected more protestations 
against this accusation than | received ; the only important 
one of these protestations was that of M. Jordan, 
de Metallurgie 4 I'Eeole Centrale, Paris. M. Jordan declared 
this accusation to be unfounded, and he referred as his proof 
to Ktudes sur lea haut fourncaue, by A. de Vathaire. Of 
course I was very anxious to get that book, and hoped to find 
in it that which I missed in other siderurgical works, for M. 
Jordan is considered in France a great authority in tliat 
branch of science 

But the more I expect 


the 


i to find the more I was disap- 


pot ted It is true, M. de Vathaire bas given a statement 
of the distribution of heat in the blast furnace, but it is 
based upon the same principle as is adopted by Mr. Bell, 
namely The quantity of tt necessary for the reduction 
of the oxide of iron ia equal that p uced by the iron 
when burnt in orygen that is to say, 4529 calories for each 
hilogramme of the oxygen to be absorbed. M Vathaire 
states further that the reduction of a ton « {pig iren consumes 
1,744,358 calories, which is equal t per cent the total 
quantity of heat produced by the fuel Tt { wing in- 
vestigation wiil pert ops convince M. de Vathaire and also 
Mr. Bell how abeurd this statement is 
1 hilog. of carbon burnt im the blast furnace to CO, pre 
duces anti calories. According to M. de Vathair: 
calories, 
1000 kilog. of iron, reduced from Fe® ©” require 1,855,700 
Fe® 1.619.500 
Fe O 1.236.000 
Dividing these numbers by 2800 we get a cor »ption of 
earbon of 662 kilog., 589 kilog., and 422 kilog. respectively. 
But there are blast furnaces which require $10 kils. of 
coke for the production of a ton of pig iron from ores con- 
taining almost ex< ively F* ©O8 this being equal to 
010. x O.88—801 kilog. of carbon; while other furnaces with 
charges containing only partly Fe O produce the ton of pig 
iron with a quantity coke varying between 600 and 
630 kilog., which is equal to 528 or 454 kilog tf carbon 
( Scheeorer, ¥ i. pp 102 and 10: The effective pr duetion 
of beat is, therefore, in the first case, 
calories. 
910 « 2800— 2.548.000 
whilst the reduction alone requires, 1,855,700 
There remains thus 602,300 
which have to suflice for the melting of the iron and slags, and 
for the many other causes which lead to the absorp- 
tion of heat M.de Vathaire himself demand for thoée, 
1,443,339 enlories, whence there is a deficit of 751,039 ea- 
lories, Or alinost 5O per cenit 
Is now this to be considered as a scientific explanation of 


the process which goes on in the blast furnace ? 
The Fe*® O* im the blast furnace is reduced by ( 
latter is transformed into C O*, without altering 
the epecifie heat of the CO is =0.9071 
CO 202, which shows that a condensing takes place, 
and that heat is not absorbed but set free, namely, 
240 ealories per kilogramme of CO; but the oxygen in 
Fe? O* exists in @ solid state, and this quantity of heat is, 
therefore, used for transforming it into the gaseous state. 
Mr. Bell now it there are zones in the blast 
furnace limited by certain temperatures, but he denies that 
have to be attributed to these es. Mr 


O, when 


the its 
volume 
uO 


us 


th 


admits 


different actions zon 


Le 
prove thatit is known in practice how to prevent the im- 
luction of the ores in the zone of reduction; this 
scted by using in smaller furnaces 3v or 31 ewt. 
whilst furnaces of larger capacity consume only 
3 ewt. of coke 

Mr. Bell thinks that an increase in the quantity of fuel 
uid extend the time occupied by the charges in passi 
and that the ores would thus gain 
r their on before they enter the zone of fusion. 
cent of the charges, however, does not depend upon 
‘proportion of fuel contained in them, but exclusively 
upon the quantity of air introduced into the furnace during 
the unit of tin Mr. Bell should know that an increase in 
the proportion af eoke would increase the quantity of beat in 
the column of fasion, for of all the eubstances containedia the 
blast furnace th: coke has the greatest specific heat. But 
this augmentation in the quantity ef heat will increase the 
the zone of fusion, and decrease that of the zone of 
r aod it thus happens, theretore, that an action the 
reverse of that which Mr. Beil has in view by increading the 
quantity of coke, will take place. O: course, the augmentation 
of the tuel augments also the quantity of gases, which eom- 
pensate to a certain degree for the smaller zone of reduction. 
Kut preetieal metallurgists increase the quantity of the fuel 
in smaller furnaces only because experience has proved that 
is absolutely mecessary, although they do not know the 
reason, whichis simply that a proportionately greater amount 
of heatis transmitted through the walls of the smaller furnace. 
Moreover, this example is badly chosen for « my aring the 
quality of the products, for other conditions aro given under 
such circumstances. The reduction of the ores in the gone 
of reduction will be more complete in a larger furnage, but 
the ores will also absorb a larger quantity of oth bstances 
during the time t pass through the larg 
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| Of course that reduction requires heat, and if no su 
i quantity 
the 


_ | time and with the same quantity of fuel. 


that of the | 


appeals hext to his practical confrires, in order to | 
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fusion, whilst the products of a smaller farnace will contain 
more carbon but less prejudicial matters. 

Mr. Bel! edmits now that a reduction of the iron by means 
of solid carbon may take place, as would be proved by the 
bisck slags; bat that should be attributed to an in 
working of the furnace, and if the rational working should re- 

uire half of the solid carbon, it would be best toeffect it, not 


P 
I presume that Mr. Bell did not intend to make such a 
| statement, but it is printed, and therefore made ; probably 
he intended to say that the unreduced ores are also still re- 
| duoed in the zone of fusion by CO, but the C O* produced is 
| then again transformed by the heafed fuel into CO, which 

— the existing excess of Cin gases. 

this theory is juadmissible, for as soon as unteduced 
(ores are. expe to a temperature above 1000° they are 
| dissolved im tho slags and form Fe 0+-S8i 0°, which cannot | 
be reduced in any way by means of C 0, bat only by means | 
of cake covered with these slags containing iron. | 
ent 





lof the pieces 


of heat exists, the process becomes irregular and 
become black. The hot blast compensates for the 
heat absorbed in this manner, but it increases also, by in- 
| cYeasing the temperatare of the zeme of fusion beyond that 
| sequizenseat, the volume of this zope and decreases, there- 
fore, that of the zome of reduetion, whence the descent 
lof unreduced ores increases the quantity of the charges that 
j pass through the zone of reduction during the unit of time. 
If the volume of the zone of reduction is, for example, with 
ja cold blast==4, and with a hot blast=3, 1 part of iron, will 
| be reduced in the tirst ease and only 0.75 in the second case ; 
| but the quantity of heat introduced by the blast may be 
ieudicient for reducing more thanrO@B by means of solid 
| carbon, for exemple, 0.45, and imstead of the original i part 
| of iron, 0.75+0.45= i.20 may now be reduced during the same 
If the quantity of 
the latter is 2 for 1 Fe with a cold blast, the corresponding 
quantity of fuel for 1 Fe will be only 1.666 with a hot blast, 
whence the saving effected amounts to 16.7 per cent,, whilst 
the production is increased at the same time by 20 per eent. 
Many years ago I was fortunate enough to get a scientific 
English book, which is even at the present day most highly 
j appreciated by me, it is, 4 Preliminary Discowrse on the 
| Study of Natural Philosophy, by 4d. F. W. Herschel: Lon- 
doa, 1531. I should recommend the study of this book to 
| Mr. Bell and all others who earnestly desire to apply the 
progress of science to the much neglected siderargy, and they 
will then be able to prove and to detend theit eonclusions and | 
tafements in such a manner that a pleasant, instructive, and | 
suceessful discussion will be possible. . | 
Strasbourg, January, 1570. Cu. Scninz. | 





ALDERNEY BREAKWATER, | 
lo tur Eptror or EXGINernixe. } 
Siu,—The Mail and Telegraph of Gaornsey—supported by | 
| Captain Saumarez through the Times. and, as it were, officially | 
brought home through your last issue—tells us the break. | 
| water failures in the roadsteads of the Channel Islands show 
| tha. the science of engineering is still in tte infancy. True, | 
} and will ever be so. We learn through our accomplishments 
that we have but begun to learn; we can, however, helpeach 
other, when, through Evervzeaine and other  kandred 
| papers, we tell our fellows of the observations we have made, 

—present phenomena as we think we understand them, or 
| submit then for opinion. 
| You illustrated, in your number of September 17, 1869, a 
| design for a breakwater composed of loose blocks, laid, wall- 
| like, a a rubble base, at a little greater distance below low- 
| water level than had been usually u our coast, 
fand I ventured to suggest through your paper of September 
| 24, 1869, that this distance should be increased, and gave my 
reasons. 

The masonry at Alderney, built upon the rubble, appears 
to be so perfect thit it has, through the storms, sustained 
iteelfas a girder with a clear span of 30 ft., whilst the rubblehas 
been moved tg a distance downof 26 ft. below its lower edge. 
Now this was probably placed atfrom 12 to 15 it. below low- 
| water level; hence we find the action of the sea to have moved 
| the rubble at a depth of 26 + 12 — 38 ft. below its low-water 
| line—an experience which will be useful to engineers. It goes 
| some way to support the proposition | made in a communica. 
| tion to the Institution twelve yeats ago (upon a discussion 
| upon Mr. Seott’s paper upon Birmber Dreakwaters) that heavy 
| bloek-in-eourse built up from thé sea-bed would be in me 
| if mot in all, respeets preferable'tothose built mainly of rubble 
| with a block-in-course top foumded upon it, a few feet below 
low-water lime. I submitted my experiences in actual 
practice as tending to prove that breakwaters so built might | 
be constructed more rapidly tham anything attained by the 
mound system, and considering the probable maintenanec at | 
less ultimate outlay. : 

St. Lves, Cornwall, Feb. 8, 1870. T. R. Winper. | 


Duxpes Haxvovur Iwrrovemenrs.—At the ordinary 
monthly meeting of the Dundee Harbour Board, held on Mon- 
day, it was resolved that 400/. should be expended in removing 
the rocks in front of the harbour entrance, which it was stated 
interfered with the free ingress aud egress of vessels to the 
decks. A report by the engineer was submitted, proposing 
a scheme for more effective dredging and the utilmation of 
the silt. Some extensions were also p , the total 
estimated eost being 15,1807. The engineer, agreeably to 
instructions, reported on the most desirable plan for con- 
structing a graving dock. He estimated that if the plan by 
Mr. Harrison, C.&., were carried out an expenditure of 
39,0002. would be incurred. He submitted an alternative 
plas, showing how a graving dock could be gbtained at a 
es: cost. The adoption of the extension and Improvements | 
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NOTES FROM SOUTH WALES. 
Canpirr, Wednesday. 

Exports of Coal and Iron from Cardiff—During the 
past month the exports of coal from this port reached 214,803 
tons, being the largest quantity ever exported in one month. 
The quantity of patent fuel exported reached 6,345 tons; 
and the exports of iron 23,050 tons, the latter showing a 
favourable increase as compared with the corresponding 
month of last year. By far the largest quantity of rails was 
sent to the United States, and there is a large increase in the 
supplies sent to Alexandria and Monte Video. 

The Gas Question at Cardiff.—The Cardiff Gas Company 
will not in ail probability succeed so easily with their Bull to 
Parliament as anticipated, the Cardiff Local Board of Health 
and the Roath Local Board of Health having determined in 
petition against the Bill unless certain modifications are 
complied with. 

The Utilisation of Sewage-—Mr. MeConnochie, C.E., 








| i carrying out the works for the new sewer at the Bute 


Docks, Cardi, is preparing a well for the treatment of 
sewage, With a view to making experiments for its utilisation 
the result of which will duly appear in EyGingextna. 

Contemplated Canal from Burnham to Exeter —The 
subject cf cutting « canal from Bursham to Exeter, that 
steamships may run from Cardiff amd Newport direct to 
London, instead of taking the long passage around Lanci’s 
End, is being introduced to the notice of the wealthy 
capitalists of South Wales, and it is advocated as worthy 
support, not only on account of its practicability, but the 
great stiraulus it would occasion to tbe staple trades of the 
district. The probability of the scheme meeting with sub- 
stantial support is, however, very problematical, and its 
commercial success if constructed would be still more so 

The Powdll Duffryn Coal Company.—In Exaineerine 
of January 4th, it was stated that an woportant change was 
likely to take place in regard to the vast collieries of the 
above company, owing to the Vice-Chancellor having ordered 
the collieries to be given up to the Messrs. Powell, who 
some time ago dispose: the works to some northern 
capitalists. A month's notice was given to the thousands 
of persons employed at the several works to leave at the 
expiration of one month, but fortunately for those employed, 
the notice was withdrawn just as the term was expiring, 
and itis understood that a receiver will be appoir 
carry on the works until the dispute between the sellers and 


4 


a ted to 


parchasers has been seitied by the highest court in the 
kingdom. 
Threatened Strike of Miners in Monmouthshire | he dis- 


satisiaction existing among the miners of 


has spread to their brethren in the adjoining county, a large 
nuthber of miners and colliers in the employ of the Ebbw 
Vale Steel, Iron, and Coal Company having given notice 
that, unless their wages are advanced 10 per cent. on the Ist 
of March next, they will then strike toaman. The proba- 
bility of a strike throughout South Wales is now imminent, 
prices net having advanced sufficiently to enable the masters 
to give the advance sought to be obtaine d. 

Operations at Pembroke Dockyard.— The Audacious, iron- 
elad ship of war, will be undocked on or about the 14th inst. 

New Stone Bridge over the Rhondda.—The parishioners of 
Lianwonna and Liantrissant have authorised the Pontypridd 
Highway Boards to eonstruct a substantial stone bridge 
over the River Rhondda, at Eirw Uchaf, and it is probable 
when it is completed a stone bridge will be built at Eirw 
Isaf, the funds to be supplied by the two parishes 

Local Bills in Pariiament.—The Newry and 
Railway, and the Aberdare Local Board Water Bills, were be- 
fore the examiner of the House of Commons yesterday, and 
approved ascomplying with the standing orders. 

New Graving Docks at Newport.—Vhe Newport Harbour 
Commissioners have pow under their consideration the best 
means of Faising money to construct dry and graving docks 
at that port. The commissioners obtained an Act, last Ses- 
sioh of Parliament, for the construction of the works, and as 
they are now ina position to show the Loan Commissioners 
that they have a clear profit of a few hundreds a year, there 
is ne doubt the sum required for carrying out the works will 
be shortly obtained, and the contemplated docks brought to 
a successful issue. 

The Iron Trade—More activity has been evinced in the ir 
trade of South Wales than for some few weeks past, and 
prospects for some months to come are decidedly of a cheer- 
mg and hopeful character. Ihe extension oi the railway 
system on the south-west coast of America will cause a large 
increase in the demand from that quarter, and as Welsh 
makers have hitherto monopolised the orders, there is httle 
doubt but that they will secure the majority of contracts 
about to be given out. From the United States advices con 
tinue of the same hopeful character as they have been for 
several months past, and large quantities continue to be 
shipped at the local ports for the American markets. A 
better feeling has sprung up in the town during the past 
few days, owing to an increase in inquiries, and among the 
railway companies BOW in the market for iron and steci rails 
and other matériel, are the Great Western and Great 
Northern, the requirements of both companies being some- 
thing considerabie. Jt is confidently stated that rail orders 
musi come speedily to hand, and the demand will be such as 
to place makers in such @ position as to place them in a po- 
sition independent of miscellaneous buyers during the 
summer months. Pig iron of the best cold blast brands is 
selling freely, and prices are more in buyers’ favour. 

The Tin-Piate Trade.—The improvement reterred to last 
week as having set in in the tin-piate trade is so far main- 
tained ; and at the next quarterly meeting of makers it is 
expected prices will be advanced. 

Steam and House Coal Trades—PBriskness characterises 
the steam coul trade, and the output 1s now barely sufficient 
to meet the demands of merchants and shippers. House 
coals command a fair average sale, and there is a prospect of 
a still farther increase taking place in the demand. 
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AN ENGLISH WORKMAN IN AMERICA. 
Lerrer No. V. 


To tue Epiror or Excineerine. 
Sir,—Wealk into the first engineer's shop you come to, 


and you will find candidates innumerable fer position, 
’ Parade that ein in some inde 4 
one gets 
He « see why hy Sandee hens yp ne 
i more tb itd chan at ; he ‘Tevel 
Sega 
we and the mits You Poe fag 
© human: ou listen to 
pm “in monosyilables, and feel 
very mmch inclined to turu row and ask the darned fool 
a few calculated to awaken him from his Rip yan 


questions ; 

Winkleism, bat the thought arises, that be would not ha 
sense enough to seg the justice of your remarks, and would 
take offence ; im fact, that it would be like * throwing pearls 
to swine.” A proprietor wants an engineer to take charge of 
an establishment. Whom does he appoint? why he who 
impresses him as being most capable. Now don’t run away 
with the idea that this places the best blower at a premium: 

there is something about a thorooghly intéiligent, capable 
man, that stamps him at _ The p says, “Akt 
that is j I want,” wakbiees the appoint- 
ment. Of course he does he is a live man, can give you am 
explicit and definite answer to a question, without half-an~ 
hour's evasive whys atrd- whetefores. ‘Tour corresporntent 


asked one of the aforesaid dissatisfieds, “Why is it im- 
possible to cut a square thread with dies in the samg manner 
that a V thread is cut?” He scratched his head, There 
are occasions when other considerations are outweighed by 


influence, but they are very rare here, and whag ia the resnlt? 
Well, a case in point occurred here the other day: a planer 
used for planing type beds planed very slightly hollow ; it 
was a mere bagatelle, but a type bed must be true. The 
machine was sent to a large mack pverhauled, 








and refitted, it came back all true@ up, bat d hollow 
as before; after costing some 25h, ee at the 
machine showed the defect; t ar. le too far 
apart, and the weight of the sli deflect ; 
wedging a piece of wood as a s¥pporiy ween the 
shear legs did all that was needéd : v0e.. ago a firm 


bought a new and very excellent Jathe ata gest of some 
500k, with the same failing, » } Bot meticeable in 
ordinary work, When some lesigh g great 
exactitude were turned some ‘were found.’ r, some 
smaller in the middle of the shaft¢ the pha yo of the bed 
and slide rest caused the bed to defect, and when the 
turning tool was placed above erage oghacaiyn turned 
smaller; when it was placed aye at the lathe 
turned larger, in the middle vA thorough 
knowledge of his business woul hare dh bed of 
either of those machines of the eeistenee this very com- 
mon error im One of ony same quidnuncs 
made a quantity of railway wheel axles, and turned them 
down where the wheels fitted on, forcing the up 
against a square shoulder one quarter of a hacks ps the 
result, as was to be expected, wae thatthe'axles all broke off 
close up in the neck. etowrnons nous 4 nos moutone, 


There is a fair prospect of advancement fer . y. man 
who has energy enaugh to. qualify, and j ard, 
and the fact that so  iucapables ape tin the cold. 


merely proves that s 
is all humbug to say that © if every dtie did. 60 they eonld 
not hold position.” All don’t do so; ¥itp-fuwde so; so 
few that there i is plenty of reom, and theories’ ‘eit they 
don't come.” If you will take tie trouble to tale vith these 
unsuccessfuls, you will be Werprised to bear’ 
yoing todo; their next winter's programme ingh 
the known sciences, and a few ankpowp. 20 | tiy them- 


selves ; meautime.they walk sluggishly along ng others 





pass them, exp surprise Ahey don’t win, the race. 
Of course I am ; ting, , and 
spoken a thousand “Lam also" pol the fact 


that you cannot talk wae oF energy gy humanity, 
any more than you can cram a person and. thus make an 
orator of him. To speak forcibly, you tagat fedl ‘strongly, 








and in like manner, to beeome a profi you 
must put your heart and sbul into your bu studies ; 
not only letting “no opportunities making 
them where others would either never b the idea, or 
think it perfectly hopeless. Where would be ard of 
“ goaheadativengss,” if every laggard tis.quite 
true that many reali Wortity ow ae ions 
below their desert gt eae of 
Artemus, “Why is - t dh "aac tes ve not 
sufficient knowledge of busi cr 
they possess certain knowledge tind nd aki, tor re is 

a demand, but have not sense ) pur- 
chasers, as a matter of course, they de not Mair value 
for it. Who is to blame but iseatet cee 


mathematical and nautical instrument 

machine shop in this city some months pst'gl fete 
very good testimonials of ability, as « werkunan and as a 
foreman, he pleaded earnestly for something to do, “ Any- 
thing, I dow't- care what, or I don't know what is to become 
of ine:” these were his words. Well the following yet 
ensued. “Are you really 
* Yes, sir.” “Are you afraid of 
do as I tell you and you will get@ 
Row, any one will show you the 6 







ENGINEERING. 








Walk up-stairs, ask for Mr. Mann, show to him your 
papers, and if youcan impress him with your worthiness, he 
ean and will recommend you to some of the numerous 
model makers with whom he transacts business, and thus 





} wet yor . Now don’t go shuffling into the room 
on yg put some life and. . 
tion into y “7 

Ts is the 


Like could not be 
end we will see w 
not having put im an ap 
eoclades he was : 
* New York city fie 
West is the best part of the Unto for 

the best place for an engineer is where hie 
flourishes, as in New York, Philadelphia, B 
and Baltimore. Your correspondent onee 
to manage a new agricultural : 
Newark, Ohio; he found the W 


live ont of” in winter at: We p 
thriving and ep 7 

own houses ; tba is* ST a mou ae 
hospitality that is refreshing, but ing 
Notwithstanding it is aX at. nod * 
having got out the Rapin em « 
sped back to the “ 


€ jee Ra 
necessary atterh 

classic shades of Gotham.” Newark 
contains.some twelve thousand people, and has a very large 
engineering establishment, viz., Blandy’s Stationary Engine 
and Agricultural Machine Manufactory, wherein are to be | 


found some very excellent tools in the way of lathes, 
planers, &c. As a sample of a Western village take 
Vanattasburg, some seven miles distant from Newark, 
containing some ninety or a hunilted inhabitants, and a 


steam saw mill, machine shop, and-foundry deing repairing, 
and making portable horse powers, Standing on an embank- 
ment gazing down upon this embrve ess.) the poetic” 
ment occurred “what a beautiful try ¢ } 

was only fenced in and suhowadhed* nm ma bawrlag? 
are hinists in this city out of wo 
likely to be so, the shipbuilding trade being 






i: 





to the popular desire, the bigh rate of interest 
capital here, operates to the disadvantage of #hip-owning 
companies ; because while in England 6 per cent. isa: 
dividend, 12 per cent. is very easily obtainable here, 
captalist would invest unless under the absolute 
that he could make at least as much as from r shen etd 
bonds; that is, about 9 per cent., in consequence of their 
freedom from taxation. 

My next communication will be on American statlodary 
engines, slide valves, and cut-offs, Reet ee 
Hian Prisst're. 
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prevailing om 


Glasgow Pig-Iron Market—The prices 
. to bos. BA, 


Wednesday teat were from 55s. 
55s. 74d. one month. On the fi lowin ng dey 

small advance, but on Friday the market was 
business being done down to 54s. 6d. cas! 


the Patent agents and proprietors of the Scientific American. tan tag 


oekeore 


-estrat Covtinly 


Lomyener asl |" 






suspended ; there is no doubt, however, that a barge Tea 
take place as Congress is compelled te-assist it, Im obe 
for 


oe ee mig 
NOTES FROM THE NORTH. | 





month. There was an improvement on , the 
was firm, but only a small business was done, ‘the highest | 
saree paid being 55s. igd. cash, And 55s. 5d. one month. | 


day last, the market opening firm in the morning. 
the market was pre tig? 55s, to 4s. 10}d. edsh being 

Since this day week when No. 1 Gartsherrie was quoted 
63s. 6d. there hee been a ino a to the ‘oon 
is. per ton. The shipments of 

slight falling of last week, but up till 
was an increase of 12,612 tons from 
with the a td Fe. | 
The imports of M 
as compared with oa years: ‘i 

The Ironworkers Strike. oohe dispute which 

in the malleable iron for about six weeks omeaeted 
at the end of last week in favour of 
strike. It may be semembered that it 
the service of the Glasgow Iron Company, at 


well Works, who went to the extremity of striking work. 
At first the employers refused to hear any 
the short of complete surrender ; then other-em 


mised them support; in a few days the men were 
advance of & per cent.,. or 6d. @ ton, an amount 
been given in some other works without any strike, 
tures seem to have been tiade tothe men on strike in the 
course of last week, and ne deputation of, their number met 
several of the empidyera atahe company’s ollices at. Mother- 
well on Thursday ; another interview was held om Friday, and 
the dispute was brought to an amicable cmon 
already mentioned. The advance promiged is 
amount which the men asked at first—10 pe? cent., or gh 
ton ; and the furnaees were to be put om again on 
last. 
Glasgow Iron Company's men will seon 
all the malleable ironworks in 
State of Trade.—The very tae 
ton can given just now to the iron 
itself sufficient to one $05 y 
iron trade is in a very satisfactory state. ~ 
of this conclusion, as trade pros have not been so bright 
for several years. Most of the firms bave large orders on 
hand, enough to keep them fully, employed for several 
months. New works are being pro’ and others are being 
extended. At the tube works in the Coatbridge district, 
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and 
Be 

and 54s one 

market 


‘esterday’s prices were about the same as those of Wedoess | 


Se 


It is fully expected that the advance now given to the}: 
become general at 
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Inte 


igh of 1500 tons register, 
power, for Messrs. 


hour Works at Wick.— 


a é soe En were 

weer apet wall, believed to be 
cere falling on it after breaking 

over panies Sy parape ‘durkness set in, the whole building, 
with this exception, was believed to be intact; but as the 
wind increased, and the weight of the waves as well, grave 
fears were entertained as to the wall being able to stand over 
the night. The storm was at its height about midnight, and 





between that hour and four o'clock in the morning a large 
od | the buildin 


When morning 
a melancholy sight. 
. year was down, the 
and a large lighter 
rocks. The wind fell 
in as heavily as ever, 
crumbled down in 


the. 
day foren Tn the afternoon the wind 
ii ering ato gale was blowing. 
the bay, were entertained >that 
above low water mark 
The see | is a most serious one 
stones which have been 
but have a most injurious effect 


Will render the old harbours more 
oe 250 mén were engaged on the 


was thrown down. 






ng | unaal . who, of course, have ali been dis- 
charged.” 25 diel I beheld + (wpe like an estimate of 
the amount of dan disaster; bat when it 
is stated t fn, ike 15 






ans year has been — 
they are now not so far advanced as 
some iden may be formed of the 
A from Wick last 
unabated fury, and 

down. About 400 it. of the 
it ie feared that not a stone 

Y low-water mark. The contractor 

ved Se: . the ena” Messrs. Stevenson, 


or Meta “Brig at Ora at Grantan.—On Sunday last a 


engine and. portable crane, in the 
employ of the North British ay Sag Gasgeey,. were 
engaged laying an bridge over entrance to the east 
breakwater of Granton Harbour. The former wooden 


bridge broke down about the begin of December last, 
since which time it has been by up pright beams. 
i rm. t 


































The bridge was besos erection having 
oecupied about seven @:Bunday trains were unin- 
terrupted. * AEB ny 

Association of Assistant © ers in oo — 
* | asual tiation was ast wee 
Mr. WG. Beyset pe ‘the chair, when Mr. George 
Miller, junior, re Heal and highly instructive 

per on Messrs. ilier’s patent “ Cast-iron 


showing the great ad- 

when compared with 

tively low price at 

EN sand that a pair of 
the Caledonian Railway 

i how run a distance of 
o r wut toa pair of steel 

, : The patentees have 
riptic mning on the London 
it as yet got a report of 
The members present 
it, and expreseed their 
work. Mr. Miller also 
gous method of running 
the great twisting strain 
¥ round a curve, caused 
: eepeere to travel than 
teide one slipping @ 
asa brake to the tran, 
> the wheels and rails. 
Various modes of lessen- 
a number of new 
ly vote of thanks was 





“ALEXANDRA Docks. —The suspension of 
the above extensive works, owing tenn 
of the contractors, Mesers. Griffiths and Thomas, 
has already been noticed in ExotneERIne ; but it is satis- 
factory to find that the directors, at a specia) meeting held 
last week in London, made arrangements for the contractors 
to resume the works without delay. 
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NOTICE OF MEETING. 

THe LestiroTion or Civi. Enoineens.—Taesday, February 
14th, at 8pm. 1. Discussion ~ Railway Expenditure and In- 
come.” 2. “ The Mhowkee-Mallee Viaduct, G. 1. A. Railway,” by 
A. RB. Terry, Assoc. Inst. C.E. 3. “The Peunair Bridge, Madras 
Railway,” by E. W. Stoney 
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ADDRESSES OF THE INSTITUTION. 

One more admirable presidential address has been 
added to the long list in the annals of the Institution. 
Fifty-three sessions have been held by that body, and 
almost year by year, one engineer of eminence has 
succeeded another in the duties and the responsibilities 
of the Presidentship, and each has commenced his 
labours-by an inaugural address. But, in turning over 
the pages of the records of those bygone years, it is 
difficult, if not impossible, to select one which will 
compare in skill and vigour, in interest or usefulness, 
to that which was so lately heard by a crowded audience, 
and which has since been made more widely known. 

Mr. Vignoles’ address was conspicuous for its 
capacity. It wasa work of great labour and deep 
research, comprising so extensive an historical retro- 
spect, showing so comprehensive and intimate an 
acquaintance with the growth of engineering science 
and the progress of engineering work since this 
century began, and in which the writer has taken so 
active and distinguished a part, and the whole was re- 
corded with so much art that every line is rich with 
special information. Indeed, it seems as if the 
author had in one paper exhausted all the field of 
topics, and left future presidents without subject 
matter for a theme. 

Mr. Vignoles’ personal reminiscences form in fact 
almost a history of the profession, and the latter portion 
of his address is, indeed, at once a reeord of his own 
life, and of most of the principal engineering works of 
the present generation. This is not the place, bow- 
ever, to review his life, and his address need not 
be analysed by us, for the remembrance of it remains 
with those who heard it, and thousands who did not, 
have read it now. We have said it would be difficult, 
if not impossible, to find a parallel address in the 
records of the Institution, this is not invidious, 
for Mr. Vignoles, although past the allotted span of 
life, is yet full of energy, active in work, and he 
has shown that he can tell us more of the history of 
the profession, from personal knowledge, than any 
other engineer. 

As he himself said, he is like “a traveller who has 
ascended a mountain top towards the close of a weari- 
some day, and looks on the scenes pons through, 
spread like a map at his feet. When he started in the 
morning ‘distance lent enchantment to the view.’ 
Illusion vanished when reality was attained ; but the 
scenes once left behind, the enchantment returns 
partially, and, on a retrospective view, the brilliant 
pleasures of hope seem to be replaced by the sober 


quaintness about them, and the account of metro- 


| politan sewage and gasworks read like chapters from 


the story of a bygone age. And so with steam navi- 
gation. It was but eight years before that the first 
vessel had crossed the Atlantic under steam—the 
Great Western, which with seven passengers and a 
cargo of 50 tons, completed her journey in thirteen 
days and ten hours. ‘This was in 1838, but Brunel’s 
ship had to divide tle honours of the first Transatlantic 
voyage with a smaller vessel that crossed, steam-driven, 
to New York, almost at the same time. 

Electricity, horology, mineralogy, architecture, 
agriculture, surveying, meteorology, patents, and 


dwelt upon in the course of Sir John Rennie’s 
dress, besides which those of many succeeding years 
appear short and incomplete. Sir William Cubitt’s 
was but a brief review; the greater portion of Mr. 
Rendel’s paper was devoted to the consideration of 
railways. It may be noted that he mentions the then 
recent discovery of the beds of iron ore in the Mid- 
dlesbrough district. 

In 1854 James Simpson was president, and his 
address, after tracing out the history of the Instita- 
tion, reviews first the railway works existing and in 
progress at home and abroad. Passing on to harbour 
and dock works, he described those at Dover, Alderney, 
and Harwich, and the docks at Cardiff and Milford 
Haven. With a notice of water and gasworks, the 
address concluded. 

Robert Stephenson’s address of 1856 is well known 
as an able essay on a special subject—the railways of 
Great Britain, their cost, management, and traffic, and 
this was followed the next year by Joseph Locke’s 
corresponding paper on French railways. 

Mr. Bidder’s address of 1860 is notable because it 
contained an obituary notice of those two eminent 
engineers, Robert Stephenson and Brunel, and because 
a large portion of it was devoted to the question of 
National Defences, and especially to the protection of 
the Channel. Mr. Hawkshaw’s address of the foliow- 
ing year was given up to the consideration of general 
engineering subjects, and that of Mr. McClean, in 
1863, was written to prove the benefits which the 
extension of engineering works had conferred upon the 
country, and the increasing wealth, comfort, and re- 
| finement they had produced. 
in the first volume of this journal, and it will be re- 
membered that it was semaikphlo for occupying new 
ground, being devoted almost exclusively to a careful 
analysis of professional education. 

In his earlier and general remarks one paragraph 
is worth noting, and comparing with those earlier 
addresses describing works then great and new. 
“ We have large bridges, but larger are required. We 
have noble ports, but they are choked with trade, and 
new accommodation of an improved kind is called for. 
We have steam ferries across estuaries and straits, 
and rapid ocean steamers, but higher speed and better 
accommodation are demanded. We have large ware- 
houses, with couvemient mechanical appliances, but 
larger warehouses and better mechanical appliances 
have become a necessity. We have many thousands 
of miles of telegraphic communication, but nothing 
short of its universal extension will suffice.” 

So as time advances, and requirements increase, en- 
gineering works continue to extend ; the achievements 
of the past serve but as a foil to those of to-day, and 
the ever-increasing efforts of the engineer are de- 
voted to the execution of still greater undertakings of 
universal rather than of local importance. 








CO-OPERATIVE WORKS. 
Turee years ago, Messrs. Fox, Head, and Co., of 
the Newport Rallin ; 

lished at they works a system of co-operation by 
which all their employés were given a certain interest 
in the prosperity of the firm. According to the terms 
of this scheme, the entire management of the business 





pleasure of memory.” 





remained vested as before in the bands of the prin- 


Continental engineers were somewhat yg na reps 4 


Mr. Join Fowler’s presidential address rege 





to the usual , provided, as they state, that “the 
concern wags ot Lat free from risks of strikes, 
relieved of all expenses incidental to trade com- 
binations, and could depend on the hearty good-will 
of all employed, instead of indifference or ob- 
structiveness,” 

The scheme was in every way a most praiseworthy 
one, and it was therefore a subject for regret that, 
during the first two years it was in operation, the 
state of trade was such that no bonus was earned. 
During the year just past, however, trade was more 

rosperous, and we have now before us Messrs. Fox, 
, and Co.’s report for the year ending the 31st 
of December last, in which it is announced that a 
dividend or bonus of 24 per cent. on all wages earned 
during the year is now ready for distribution amongst 
the employés. The report also states that the three 
years during which the co-operative scheme was intended 
to be in operation, has expired, and the question has 
consequently been presented to them as to whether 
the system should be continued. This question they 
have unhesitatingly answered in the affirmative, and 
they have issued with their report the rules of a new 
scheme which is to remain in operation for a term of 
five years. The general principles of this new scheme 
are the same as those of its predecessor, but in the 
details a few modifications suggested by the last 
three years’ experience have been introduced. 
We should have been glad, had the demands upon 
our space permitted, to publish the document 
in extenso; bat as we cannot do this, we must 
state briefly its principal provisions. These are 
that the control of the establishment shall remain 
solely vested in Messrs. Fox, Head, and Co., who 
shall continue to have all the powers as to discharging 
hands, regulating prices, and salaries, &c., which they 
previously possessed; that no employé shall be a 
member of a trade union, and that on the other hand 
Messrs. F., H., and Co. shall not join any assoriation 
of employers having for its object the regulation of 
wages; that any rise or fall in the wages of the dis- 
trict shall have effect as soon as it is fairly accepted ; 
| that the working partners shall receive salaries ; that 
| 10 per cent. interest shall be allowed on capital in- 
vested, and that the cost of — of plant, &c., and 
| law and banking expenses shall be chargeable to the 
| cost of manufacture ; that a charge of 1} per ceut. on 
| the gross returns shall be set aside as a fund for bad 
|debts; and that at the end of each year any surplus 
| profit remaining after paying wages and the charges 
‘above mentione shall be divided into two parts, of 
| which one part shall belong to the capitalists and the 
other be divided amongst all who have received 
wages or salaries during the year, in a ages 
to the amount so received by them. he ac- 
counts of the firm are to be audited each year, and the 
amount of dividend determined by public accountants 
| whose decision on all matters connected with the 
scheme is to be final. We should add that in the 
event of the works being carried on at a loss er 
any year the amount of such loss is to be deducte 
from any subsequent profits before these latter profits 
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jare divided, 
| Such is a general outline of the scheme which 
| Messrs. Fox, , and Co. have issued to their work- 


| men, and we think that the fact of the firm alter three 
| years’ experience in “ co-operation” having determined 
to enter into an arrangement for a still longer period 
speaks volumes for the advantages of the sysiew. And 
it must be borne in mind that. Messrs. Fox, Head, and 
| Co, are not the only firm who have tried co-operation 
with success... At several large establishments in 
| different parts of the country, and engaged in different 


g. Mills, Middlesbrough, estab- | manufactures, the system has been introduced with 


results which argue well for its more extensive adop- 
tion in the future, while it has also been introduced in 
several instances in America: and we believe that it 
will eventually be found that co-operation is the ouly 
means of putting a complete stop to the disputes be- 
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tween capital and labour and to the strikes which now 
oceur, and which are attended with evil results alike 
to the masters, the men, and the nation at large. 


METROPOLITAN TRAMWAYsS. 

Ma, Witttam Boora Scort, the chief surveyor to 
the vestry of St. Paneras, has recently made an able 
report® to the General Pa Committee of that 

rish, on the subject of the Tramway Bills now 

fore Parliament. La this report, whieh is well de- 
serving of attention at the present time, Mr. Scott 
takes the broad view that, inasmuch as the streets and 
roads of the metropolis are at present public property, 
no private company should be allowed to appropriate 
any portion of such roads to their own exclusive use, 
unless in return for such a privilege they offer to the 
community at large certain counterbalancing advan- 
tages. Street tramways, unlike railways, do not create 
an additional route of communication between any 
two points; they only appropriate a portion of a road 
already existing, and tend to give additional facilities 
for transit on that portion; and this is a broad dis- 
tinction between railway and tramway schemes which 
cannot be too clearly kept in mied when considering 
the latter. Tramways, in fact, as Mr. Scott points 
out, cannot be deemed experimental enterprises, at ail 
events so far as their traffie returns are concerned. 
The amount of omnibus traffic along any given road 
can be ascertained with tolerable accuracy, and it is 
certain that if such a road is provided with a tramway 
properly constructed and worked, this traffic will be 
gradually but surely absorbed by the tramway com- 
pany. This result may be gratifying to the share- 
holders in the latter company; but if it can be obtained 
only at the expense of much inconvenience to the 
other traffic on the roads, a great portion of the com- 
munity will have a right to grumble ; and it is more- 
over very doubtful whether what would practically be a 
monopoly of what we may term the “omnibus” traflic 
on any leading route should be given to any private 
company whatever. 

In the report before us, Mr. Scott, after describing 
the routes of the tramways which it is proposed to 
make through the parish with which he is connected, 
goes on to state that no sufficient information has yet 
been afforded as to the system of permanent way 
which is to be adopted for those lines. Assuming, 
however, that the length of tramway now being con- 
structed in the Mile End-road may be taken as a 
sample, he shows that, in the case of paved roadways, 
the tramways will materially interfere with the strength 
of the concrete foundation of the central portion, and 
that, moreover, the paving sets, which will have to be 
disturbed, will not, when relaid upon the old concrete, 
form nearly so good a roadway as before. In the 
case of macadamised roads, the tramway company 
propose to pave between the rails, and 18 in. beyond 
the outer rail of each tramway, and also the inter- 
vening space between the two lines of rails whenever 
that space does not exceed 4 ft. in width. According 
to this arrangement, there will be a paved strip in the 
centre of the roadway and macadamised strips at the 
sides, and Mr. Scott justly remarks that at mauy parts 
it will be difficult, if not impossible, to prevent the 
formation of ruts at the junctions of the paved ‘and 
macadamised portions, The central strip which the 
tramway company would have to pave would, in the 
case of the double lines, be about 17 ft. 6 in. in width, 
and the cost of paving this strip would be about 
79002. per mile, while in the case of the lines travers- 
ing paved streets, the charge upon the company would 
merely be that of laying down their lines and reinstat- 
ing the pavement. Inasmuch, however, as the paved 
roads are those oa which the greatest traffic exists, 
and from which the tramway companies would derive 
the greatest revenue, Mr. Scott points out that this ar- 
rangement is scarcely fair, and he considers—and we 
think with considerable justice—that when tramways 
are laid along paved roads, the companies should, at 
least, recoup the vestries the cost of paving the por- 
tions of the roadways they occupy. As the proposed 
acts at present stand, the tramway companies have a 
direct interest—as far as expense of construction is 
concerned—in confining their operatiovs to those dis- 
triets in which the traffic is most concentrated, leaving 
the outlying districts to be served, as at present, by 
omnibuses. Whether such a policy as this would 
prove the most profitable, however, is open to con- 
siderable doubt, but it is certainly a matter for regret 
that there should be any inducement for such a policy. 

* Report on Tramways in the M is, by Wiitiam 
Boota Scort, C.E., Chief Surveyor to Parish of Saint 
Pancras, &c., &c. London: V and Parliament- 
street; Henry Mitchener, Eversholt-street, ~square. 








Judging fron the experience “obtained with th 
roads im the St Pancras district, Mr. Scott state 
that the average cost of maintenance of paved road: 
ways is but about 4d. per square yard per annum, and 
that the saving to tie public effeeted by the tramway 
compauies maintaining a portion of the roads traversed 
by them would be but 11/. per mile per annum for 
every mile of double line laid. This, as he states, id 
a most paltry return for the advantages which the 
companies would derive from their occupation of the 
roadway. With regard to the obstruction which 
tramways might cause, Mr. Seott shows that in roads 
less than 341{t. 6 in. between curbs, tle formation of 
a double tramway line—and such lines are proposed in 
even narrower streets—would not leave the unecessary 
clear space on each side for vans unléading goods, or, 
in other words, that while such unloadmg was going 
on, the tramway traffic would be brought to a stand. 

We have not space to follow Mr. Scott in his re- 
marks on the arrangements for the purchase of tram- 
ways by the “street authorities,” on the fares, or on 
the impediments to street management, and the many 
complications and disputes between the authorities to 
which the Tramway Bilis as at present framed are, if 
passed, likely to give rise; buat we commend these 
remarks to the careful attention of all who take an 
interest in this important subject. 

It must not be imagined from what we have said, 
that Mr. Scott is opposed to tramways per se. He is 
only opposed to private companies obtaining profitable 
monopolies likely to interfere with the public good, 
and that without making any suitable return. To 
prevent this he makes the following propositions 
which are well deserving of attention. He says: 

I would propose that a royal commission be appointed to 
consider the whole question. This commission could take 
evidence on both sides of the question, and every interest 
could be represented, no points of order being available to 
stifle investigation. 

I would further propose that a fully considered, well 
digested, and comprehensive system of tramways should be 
designed and laid out for the whole metropolis. 

That an authoritative board of representatives be estab- 
lished, to be called, say, the Metropolitan Tramway Board. 

That the Metropolitan Tramway Board shall construct the 
tramways. 

That the Board shall fix and define the several routes, 
shall determine the frequency with which the cars are to run, 
the fares to be charged, the rate of speed, and other details 
of management. 

That the Board shall let by tender the right to work the 
several routes, separately or in groups, subject to those 
times, fares, speed, &¢., yearly or for terms of years. 

It is not suggested that the Board should work the tram- 
way traffic, but that the Board should merely construct the 
tramways, and let by public competition the privilege of 
working the traffic on conditions devermined by the Board. 
To widen the area of competition, it might be found ex- 

lient for the Tramway Board to provide the tramway cars. 

he competition would then be open to all persons possess- 
ing the number of horses required to work a route or group 
of routes. 

That the drivers and conductors of the tramway cars shall 
be licensed by the Board, and shall be sworn constables 
during the period of license, the license being revokable for 
bad conduct. 

{In the event of an obstinate cabman, or van driver, or 
rival omnibus driver, persisting in occupying part of the 
tramway so as unnecessarily to prevent the passing of the 
tramway car, a “tramway constable” could exercise more 
authority in hastening his movements and clearing the 
tramway than any individual unauthorised to act in any 
capacity beyond that of a “ conductor.” | 

That the Board should have power to borrow the money 
necessary for constructing the tramways, or to establish a 
guaranteed stock, to be called, say, the Metropolitan Tram- 
way Stock. 

faving pointed out the advantages of the system 
above described, Mr. Scott appends to his report the 
following sensible conclusions, with which we in the 
main thoroughly agree : 


ConcLvsions. 

That tramways can not be laid and worked upon roadways 
of great traffie “ so as not to impede or injure the ordinary 
traffic of the streets.” 

That the exigencies of the daily increasing traffic in the 
metropolis, may render it expedient that tramways should 
be taid along some of the main thoroughfares within the me- 
tropolitan area. 

hat it would be inexpedient to permit companies of 
private individuals to lay tramways upon public through- 
fares, as by so doing they would usurp a right to control the 
use of the throughfare by the. community at » and 
would virtually establish a gigantic monopoly of pas- 
senger traffic. 

Uhat it is possible to devise and carry out a comprehensive 
scheme of tramways for the metropolis, so that the commu- 
nity at large may reap all the advantages, while by proper 


and undivided ent, the inevitable inconveniences 
might be reduced to the minimum. ; 
t the only satisfactory mode of thus ing -with the 


matter would be by the institution of a corporate body, to be 
called, say, the M litan Tramway Board} upon whom 

devolve the of isi ing and 
ng it 


managing such comprebensive scheme, and ex 
from fos to time. 





the cost ing and main tram but 
juubass co uagpunouieh santinttn 08 Coane 
over the whole 


y in a Royal Commission, who 
should be required to consider and the proper 
constitution of the i bo age Board, the extent 
of its powers, ity, upen a general 
scheme of tramways for the accommodation of the metro- 

» to carried out and extended by the 

Trataway Board. 

Farther, if the ion for the institution of the Metro- 


politan Tramway Board fai] to commend iteelf for adoption, 
and if companies be permitted to lay tramways,— 

That the tramway companies should purchase the privilege 
from the “ Street Authority,” as representatives of the com- 
munity, and further pay over to those anthorities a fixed 
proportion of the profits, say—one-half in excess of 5 per 
cent. 

That the tramway companies should be compelled to carry 
out to completion the entire scheme of tramways for which 
they may apply to Parliament, and obtain the necessary 
powers. 

That the provisions of any future Tramways Act should be 
very different from those of the Acts 1 last Session, and 
that some of the provisions of those Acts should be protested 
against and repudiated. 

And that, having regard to the fact, that the legislature 
conferred powers last Session upon three companies to eon- 
struct—as experiment—tramways in three districts of the 
metropolis, and that not one of the tramways is laid and in 
use—no further powers should be granted under any circum- 
stance to any companies for the construction of other tram- 
ways, until those now granted should be put into operation 
and tested by experience. 


THE FAIRLIE SYSTEM. 

Tue Fairlie engine, ‘‘ Janus,” built by Mr. Wm. 
Mason, of the Taunton Locomotive Works, New 
Jersey, for working on the heavy inclines of the Cen- 
tral Pacific Railway on the Western sides of the 
Sierra Nevadas, is now completed, aud is probably by 
this time consigned to its destination. The report of 
the American builder of this first example of the 
Transatlantic adaptation of the system is concise, but 
to the point. Mr. Mason writes that the engine is a 
perfect success, and works “like acharm.” We have 
not particulars of the duty she performed on her trial 
trips, nor of her consumption of fuel, bat the assur- 
ance of success from ae man as Mr. Mason settles 
the capabilities of the engine, and distinctly disproves 
all the discouraging and unfavourable reports we have 
had from other foreign sources upon the engines. 
Bad construction, combined with prejudice, shelved 
for a time at least the Fairlie locomotives despatched 
to Queensland, though, we believe, that they will 
shortly have another trial given them, and, at all 
events be taken from the packing cases in which they 
have remained, with one exception, since their arrival 
in the colony. 

The “ Janus,” on the other hand, thoroughly well 
designed and made, was intended by its builder to suc- 
ceed, and it has succeeded. 

Foreign interest, indeed, is much more easily and 
profitably excited than interest at home, and for that 
reason, probably, Continental and American engineers 
are addressing themselves heartily to the adoption of 
the Fairlie system. Already many engines have been 
ordered for abrowd, and in Norway Mr. Carl Pih! pro- 
poses their introduction upon one of the intended new 
lines to work the traffic upon a long and continuous 
gradient of 1 in 55. And especially in one direction, 
a wider field now appears to be opening on the Con- 
tinent for the Fairlie engines, one in which its adop- 
tion will be so extensive as to secure its establishment 
not only abroad, but eventually at bome. 


AMERICAN SMALL ARMS. 

BReECH-LOADING rifles are about to be substituted in 
the United States Navy for the muzzle-loading rifles 
still in use in that branch of the service, the 0 
companies and Marines being supplied with similar 
weapons. On the 29th of March last, the naval bureau 
at Washington instructed a commission appointed for 
the purpose to make an examination of the best system 
in use, and to test them thoroughly for endurance, 
convenience, and efficiency. é 

In accordance with these instructions, the commiitee 
invited the submission of different designs of breech- 
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loaders that should couform with the spesified regyla- 
tions. Fiftetn different arms aa forwaided fort Uke 
inspection of the committee. These were divided into 
six classes : the lever system, with perpendicular sliding 
breech block, the bolt and horizontal sliding block, the 
bolt and hinged block, the combination of bolt, ratchet 
and lever, the swinging or hinged block, and the 
Remington system, wherein the breech block is pivoted 
below the level of the chamber, and which does away 
witi» lever and bolt, It is this latter system which the 
committee, after exhaustive trials, though by no means 
so thorough and exhaustive as were conducted by our 
own smal] arms committee, ultimately decided w 
aivpting. To the breech mechanism has becn'aded 
the Springfield barrel calibre “50. With re to the 
cartridge, that~ in extensive use in the United States 
Army has also been recommended for the Navy. . The 
powder charge is 70 grains, the weight of bullet 468 
grains, and the cartridge is enclosed in a copper case, 
provided with central fire, tallow and beeswax lubri- 
cant, and a cardboard wad between bullet and der. 
The best form of cartridge was, however, found in the 
course of rapid and long sustained fire, to produce 
more or less leading on the barrels, unless paper 
patches were wrapped around the bullet, and the:final 
determination as to this detail. of the cartridge 
been postponed until experienee has been gained-as to 
whether sach patehes would deteriorate in- quality 
during a voyage. 

It is time that the United States should take action 
in the matter of an improved small arms equipment, 
but it is a pity that the labours of the committee 
appointed were so brief, for otherwise they would pro- 
bably have seeured a better arm for their service, just 


as with us a long period was requisite to bring the | 204 


the Martini-Henry to perfection. 


KUMAON IRONWORKS. 

Tue iron industries of India have Jong languished 
for want of proper encouragement at the hands of 
Government, who, being almost thé only large em- 
ployers of iron manufactures in the neice Cabidel 
the railway companies, might naturally be expected to 
take the lead in promoting the use of native iron, in 
preference to the expensive alteruative of obtaining it 
all from England, entailing the additional heayy charges 
of freight and insurance. Besides the economy from 
a financial point of view, it cannot be doubted that 
one of the duties of an enlightened Govern re is to 
encourage and develop the resources and pigs a 
of the country, so a8, as far as possible, to stimulate 
native industries and promote the circulation of 
wealth. India, it is well known, abounds if ironiite 
various parts of the country, and its matitifacture has 
been carried on for centuries, upon a small scale, by 
native workmen. One of the greatest difficulties in 
producing iron on a large scale hitherto has been the 
scarcity and expense of fuel, all native wrought iron 
being produced with charcoal fael; the more recent 
discoveries of coal, however, may if course of time 
remove this difficulty by farnishing a cheaper and 
more abundant fuel for the purpose, whilst the intro- 
duction of European enterprise, and the aid of Go- 
vernment encouragement as purchasers would’ pro- 
bably turn thé tables much in favour of the more ex- 
tensive uséand- employment of Indian iron in India: 
‘The want-of communications must not! be left out of 
consideration in enumerating the difficulties against 
which the iron manufacturers of India have had, and 
for mapy years probably will have, to contend; but 
this subject will no doubt receive dae consideration at 
the hands of Government in determining what fresh 
lines of railway shall be constructed &is sdon as the new 
régime of Government railway ‘consttaction shall have 
got into full swing. 

Of all iron districts of India, Kamaon, which lies to 
the north of Rohileund, and westward of Nepal, is the 
richest. Onee, itdeed, its rivers were searched for 
gold, and tle Goorkha Government, during its sway, 
derived a considerable revenue from the gains of the 
gold-washers. Lead has also been fGund there ; but 
the wealth of Kumaon consists in its iron. Its mines 
have for mauy years been worked bya company, and 
with fair success, considering their limited capital— 
two lakhs of rupees, or 20,0004—and the difficulty of 
transporting the produce from among its native hills. 
This company, however, had some time since ex ended 
all their capital, aud bavé not, jae 
pecuniary position te’ turn” ndoubted mineral 
wealth to advantage, or even to raise it. The com- 
pany’s field of Operations below Nynee Tal is known 
to abound in ore, but. for the reasons above stated it 








however, that this:-wealth may be f 


has not been possible to turn it ta atcouut, dn order, | 
fally dewelopedy tin 


Bas | the Kumaon Ironworks. 





eae a 


Goyernment.of India. have. now to, 
the company that ‘aid wit w its ies? 
must remaigon an utterly i uate A con- 
siderable sum of money is to be advanced by way of a 
loan, and the Secretary of State has recently sanctioned 
the construction of the Kamaon Ironworks Railway 
as a branch of the _ and Rohileund line. The 
enterprise may, therefore, A aegneted as one, 

ecess of which little de pee entertained, 







far as possible, encourage the manufacture 

nat Kumaon by becoming a customer, and pur- 
chasimaron from there when made. We have in. our 
ee the fate of the Porto Novo Iron Com. 
pany,dmthe Madras Presidency, which wasalso once 
assisted by the Government of that day with a loan of 
money, but which, for want of customers, had shortly 


to close its works, not being able to find purchasers |i 


for its iron, whilst the Government was importing iron 
for its own use from England. Thus was a valuable 
enterprise nipped in the bud, and the money both of 
the shareholders and Government lost. Let us hope 
that history will not thus repeat itself in the case of 





THE MONCREILFF GUN CARRIAGE. 


AN official trial of the wrought-iron carriage and platform, { 


the first manufactured in the ‘al i. 
Royal Arsenal, Woolwich, for 12-ton rifle muzzie-loading 
guns, from designs furnished by Captain Monerieff, Edin- 
burgh Militia Artillery, was made last Friday at the 
butts, Royal Arsenal, Woolwich, in the presence of a brilliant 
party of officers. The weight and dimensions of the carriage 
frm were: Weight of gun, 12 tons Li ewt. 2 qre. ; 
» Ztons 6 ewt. 2qrs.; elevator, 7 tons ldewt. 1qr.; 
élevator, l5tons lewt. 3qrs.; platform, 9 tons 
6 ewt, total weight was thus 46 tons I4ewt. The 
length of Platform is 19 ft., and width, 11 ft. The height of 
axis Of gun in loading position, 7 ft., and in firing position, 
13 ft. ah. The ammunition used upon this occasion was the 
test iron tylinder for a 9in. Woolwich mugale-loading gun, 
240 lb., the powder was rifle-large-grain, The plat- 
formvort Which the gun and carriage were mounted stood upon 
an hérizdntal platiorm of wood, two 1 in. iron plates being 
under each of the trucks of the Moncrieff platform. 
A balkeGf wood, to serve as a central pivot for the platform, 
was pliéed on an incline, one end against the middle transom, 
and the Uther end pinned down to the ground platform. The 
objeet of the balk was to prevent the movable platform from 
beimg @arried to the rear on firing. Round 1.—Powder 
charge, 30 1b. ; projectile, 250 Ib.; recoil almost full. After 


} fring this round two additional balks were placed, as the one 
‘before 


ibed, to prevent the anticipated backward move- 
ment of the platform. Kound 2,—Charge, 401b.; similar 
projectile as last ; recoil all but fuil. In running the gun u 
after loading the third time the pawl of the sock on the rigit 
side of thé carriage, from the want of attention or inexperience 
of the who had charge of it, was allowed o fall into the 
rack h the gun was half way up, thus preventing the gun 
from going: any further. The gan was worked back and the 
pawl femdved from the rack. The pawl pin having been 
slightly bent, the paw! was altogether removed. Round 3, 
and last. Powder-charge, 43 ib. (battering); recoil full and 
perfect. The recoil of the gun at this round, acting on the 
timber balks doing duty as a pivot, caused a rebound forward 
ofabout half an inch of the Moncrieff platform, and all the 
Weight upon it. The gun was under complete control 
hont the experiment; the recoils were not at all 
violent. All parts acted with perfeet success. We under- 
stand thatthe carriage and platform will now be forwarded 
to Shoebiryness, to be placed in the hands of the troops at 
the’ Seltedl of Gunnery tor a more extended trial. The result 


Tas Baitisn Innpiaw Extension Tettenarn Company. 
—It is stated that the Board of the British Indian Extension 
Telegraph Company have under consideration the question 
of altering the Indian terminus of their cable te Singapore, 
and ¢ the line will probably be laid trom Madras to 
Singapord, instead of from Ceylon to Singapore, with the 
object of availing thetmselves of the superior telegraphic 
communi¢ation existing between Madras and the other 


presidencies. LS 


SreaM PLovantne py Dimecr Tractios.—Ploughing by 
stedin Of the farm of Mr. M’ Dougall, at Granton, was re- 
sumed on Monday week with Mr. R. W. Thomson's road 
engine With india-rubber tyres. The frost, which at the 
former t#iai acted against the work, had lost all hold of the 
ground, but had left it soft and slippery, and not in a con- 
dition fot being turned over even by ordinary ploughs. This 
being the case, 4 single double farrow- wheeled plough only 
was abo during the forenoon, which was pulled through 
the gre at the rate of 6§ or 6 miles per hour. This 

however, had to be reduced, as the men who were 
holding the plough were unable to guide it at so fast a rate. 
bral & gonsiderable portion of the ground had been turned 
Wer, which was very évenly and quickly done, another 
h was attached to the engine, but, before much had 
done, rain began to fall, and further ions were 

We may state that these trials are but for 

}@xperiments, and to train the men to the work. At 
n iod of the season more extensiv¢ and, we 
ive trials will be Girried out. ~ 









rT 
William 
orth London Railway, then took the chair, 
and delivered his inaugural address. The demands apos our 
space will not permit us to print this address in extenso as we 
otherwise should like to, and we must, therefore, content 
ourselves with po pot Nepnoae Mr. Adams, 
after some remarks, proceeded to trace the rise 
and progress of this y, and at thesame time to out 
the means by which its importance is to be mai and 
mien ele By alte | 4 ware Lr mga 
read during the past Session, giving i abstracts of 
et aie 
had been ee pe eee te eee 
pete name , related. Mr. Adams 
carried out, atthe a very address as 
Pile tpoe yet od mem are oe te aang | 
ee a that 
the effects of the commercial depression which has, 
more of less, for the past five years, influenced every depart- 
ment. But affairs appear to be changing in this respect, 
and the new has opened with of returning ani- 
mation. I hear on all sides of te ges yada 
the development of practical schemes, which lead te the 
conclusion that better times are dawning upon us. In look- 
ing at the sources from whence we may expect Russia 


rE 


to be one of the most ising countries, A 
as is there open, thr both ‘with to 
epee 


chanical and eivil 


the old one, and may the present gathering be an earnest of 
many yet to come in which we each may take part.” 








Strext TeAMways.—An important communication from 
the Commissioners of Iniand Revenue was laid before the 
annual meeti the Staffordshire Potteries Street Railway 
Company, at Jia yesterday. When this line was con- 
structed, sever Or eight years ago, the company were called 
upon by the Revenue authoritiés to pay a tax of 6 per 
cent. upon its gross Sosipte, the same as an ordinary ruil- 
way. he directors have lately submitted t the Qommis- 
sioners that @ street or tram-railway does not Come within 
the meaning @€ the Act (5 and 6 Vietoria, cap. 79) autho- 
rising this tax, the Commissioners have admitted the 
soundness of view in the following letter: “ Referring to 
your roemorial of the 10th ult., 1 am directed to inform you 
that the Comannaets of Inland Revenue will not insist 
upon duty the Act 6 and 6 Victoria, cap. 7%, in the 
case of tramways made upon a public highway, and on which 
carriages are drawn by animal power unly; but it must be 
understood that the proprietors take out licenses under the 
Act 32 and 33 Victoria, cap. 14, for all the horses, 

&e., they may keep tor working such tramway, snd this 
arrangement may be considered as taking effect from the Let 
of January last.” 





Lospos Sraest Tramways —Mr. Bazalgette hag just 
ptesented a report to the Metropolitan Board of Works on 
the seven Bills deposited for the formation of street tram- 

1s in various is—viz., the Metro- 
North Metropolitan, London, North London, Ee it 
Londen, and the Pimlico, Peckham, and Greenwich (two 
Bills). The length of these tramways is t 
146 miles, the Capital 1s 1,174,000/., and the borrowing 
powers 43,5002, Most of the principal streets and roads ot 
the metropolis would be, to a greater ur less extent, traversed 
ly these tramways, and in many cases the occupation of the 
same street iseontested by different eompanies-—for imstanee, 
Tottenham-court-road, pstead-read, and Camden-town- 
road are included in three separate and the Edg- 
ware, King’s-eross, Holloway, Islington, cis Camden, 
Biack{riars, aud Westminster-bridge roads, and Racca 
A te a tec 





and Aldgate streets are an prop 
two different nies. Four bridges are to be crossed 
ae 7 ri a i csteninatelh Lambeth, and Vauxhall. 


London, it would that some uniform system 
sluguld be laid down, under the direction of the Metropolitan 
the discretion of 
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THE CHARTERED GAS COMPANY’S PURIFYING HOUSES, BECKTON WORKS. 


MR. FREDERIC J. EVANS, ENGINEER. 
(For Description, see opposite Page.) 








Eins J 


tt 


if 


‘hia 


NG alii 




















Fes. 11, 1870.) 


ENGINEERING. 99 





THE CHARTERED GAS COMPANY; THE BOILER HOUSE, BECKTON WORKS. 


MR. FREDERIC J. EVANS, ENGINEER. 














Tue site selected for the new works of the Chartered 
Company, is peculiarly favourable for the economical manu- 
facture of gas. With an extensive river frontage, and ample 
pier accommodation for the transfer of coal from the lighters 
to the retort houses, the cost of transfer of the raw material 
is reduced to a minimum, with the sole drawback that an 
extensive system of mains has to be laid down to communicate 
with the districts, which the company supply. The sketch 


which we publish on the next page, gives a general idea of | 
the arrangement. The centre line of the pier, extended, runs | 
almost through the centre of the works, and this pier, dividing | 


into five branches, embraces the four retort houses, which be- 


yond them, again reunite into one. Right and left of the retort | 


ouses are the scrubbers and purifying houses, and in front 
of them stand the meter and boiler houses, the exhauster 


houses and offices. On the left, and facing a narrow creek | 


or inlet from the Thames, are four gas holders 180 ft. in 
diameter. The ground surface of the works has been raised 
to Trinity high water level, and on the terrace facing the 
river it is elevated still 5 ft. higher. 

The purifying houses, of which drawings are given on 
page 98 of the present number, represent the block of build~- 
ings on the west side of the retort houses. At present, 
the block upon the east side will not be proceeded with, 
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the one in course of erection being sufficient for the {| 7 ft., and 16 ft. 3in. long, with spaces of 10ft. between. 


| immediate reauirements of the works. Each block consists | In the interior of the , enclosed within the outer foun- 
| of two separate buildings 250 ft. long above the plinth level, | dations, and 12 ft. 9 in. the inner face of the piers at 
| and 76 ft. 9in. wide. These, placed 96 ft. 6in. a oceupy | the gable ends, concrete is laid to su an inner wall, as 
an area 250 ft. square, the space between the houses being | shown in the longitudinal section. ithin the building four 
filled by the scrubbers and tar tanks, as indicated by the | rows of concrete piers, 6 ft. square and 20 ft. deep, are placed 

general plan. Each house is large enough to accommodate | 17 ft. 6 in. apart from centre to centre, and down the centre 
| twelve purifiers 25 ft. in diameter, which are placed in the | of the building other piers of the same dimensions, but 36 ft. 
upper floor, as shown in the sections and plan, Figs. 2, 3, 4, | —_ on ee Ore the columns which carry the roof 

ge 98. The level of the basement floor of the purifying | of the building. The total height of the houses from’ Thames 
ouses is situated at Trinity high water, and that of the | high water to the caps of the pilasters is 39 ft. The end 
upper floor 16 ft. 6in. above the same level. | elevation is relieved by pilasters and , there being four 

The foundations of the house are of concrete, earried to | main pilasters, 5ft. Sin. wide, and three piers, 3 ft. square, 
| a depth of about 27 ft. 6in. below the present level of | 8ft. 9im. apart. “On the sides the whole length is occupied 
| the floor, there being 7 ft. 6 in. of earth filling above the | apt ae 2 ft. 3 in. square on the plinth level, and placed 
| top of the concrete, which is not continuous, as will be | 8 ft. 9in. apart. Two main entrances are placed on each side of 
| seen from the drawings, but is laid in blocks beneath | the house, 13 ft. 9 in. wide, and are flanked by piers, as shown 
the piers of the walls, between which relieving arches | in the plan and elevation. This latter figure also shows the 
| are built. The corners of the building are carried upon | relieving arches thrown between ho sah es ee he con- 
masses of concrete, 25 ft. 6in. on the side, and 26 ft. 44in. | crete blocks. From the centre of arches, as as 

on the gable face; the width of the house being 76 ft. | from the blocks, the brick piers are square to the top of the 

9 in., a central space of 27 ft. 6 in. is left, and is y oceu- | plinth, 3 ft. above the level. From ie the 
| pied by a block of concrete 7 ft. wide. On the side of the | piers havea batter of lin 50 to a height of 7 ft. 9in., at 
Building the concrete is disposed alternately in messes of | which isthe springing level of the fiat arches connecting the 
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piers together at the lower storey. Above those arches, 
and the cornice which surmounts them, runs a second 
plinth, 3 ft. 9 im. high, on the level of the upper floor. A tow 
of piers, 2 ft. Sin. square, and 8 ft. Gin. apart, occupy the 
whole length of the upper floor of the building on both sides, 
and these, connected by semi-circular arches, are surmounted 
by a «tring course and low panelled parapet wall. The side 
elevation of the house is agreeably relieved by the pilasters at 
each end, and those flanking the entrances, and the system of 
arches adopted, gives at once an appearance of lightness to 
the building, end conveys the impression of appropriate 
desien 

















Within each purifying house are placed 45 cast iron 
eolumns to carry the twelve purifiers, disposed in groups 
of four to each purifier. The columns are 12 f& 1 in. 
in length, 12 in. in diameter above the base, and 10 im. gt the 
top, the metal being § im. and @ in. thick respectively. The 
base plates of the columne rest upon stones laid on brick 
piers, which are 3 ft. square, and are carried up from the top of 
the econerete to the level of the bed stone 4 in. below Prinity 
high water. To the piepa the columns are attached, gach 
by four bolts 1j in. diameter and 3 ft. long, every bolt being 
secured to a washer Gin. by 6in. by 4 in. built into the 
brickwork. The columns are spaced 17 ft. 6 in. apart from 
centre to centre and are filled with concrete, as shown ip the 
adjoining sketches, which also show the design of bagé and 


eapital. 








The flooring of the houses at the basement level will be 
fornied of 9 in. of concrete, and 4} in. brick paving set on 
edge. This floor is laid to a slope of 3 in. towards the line 
of roof colamns running down the centre of the building, 
where there is placed a 12 in. drain pipe runing from end to 
end, and connected with the sumphs plated in the floor at 
intervals of 35 ft. 

The upper floor is of timber and close planked, as indi- 
ented in 


lines of longitudinal joists of whole timbers 13 in. by 13 in 


extend from end to end of the building beneath each row of 


earry the 3 in. planking of the floor, as shown in the trans- 


e ene Peer it will be seen that two main | 
| they are set with a fall of 1% in. in 10 ft. i 


verse and jongitudinel sections, the floor which m 3 ft. 4 in. 


above the longitudinal timbers; being cut to the curve-of 
the purifying tanks, which pass through it, and rest upon 


the frame of timbers below. At each end of the building is 


a ventilating compartment 15 ft. Mdm, dzoad, and the full 


| support the roof-girtlers ef the building, 26 ft. 5 in. high 







SS 


| through the bottom flanges. At intervals of 8 ft. 9 in. T-iron 


| in two spams, the princi 


purifiers. Thus there are four rows of these longitudinal | 


timbers in each house, and placed 17 ft. 6in. apart. Beneath 
each purfyer two transverse timbers of the same scantling are 
placed 17 ft. 6 im. apart, so as to form a square frame at the 
base, the whole being secured together by straps 2 it. by 2m. 
by tin. The joists are also bolted to the capitals of the 
ecolumas by four § in. balts to each capital. 


i 
| 
; 


| principals take bearing on one side upon the of 
the Room, and on the other upon the Tattiee indote helise 


width of the house, for the ventiietiom:end revivification of 
the purifying material; this floor iseomposed.of 3 in. York 
landings, resting on I rolled joiste@in. by £ im. by jin. 
metal. a age . 


Through the centre of eel Kowse tunes a row af eolumnsé to 


ee 


design of the building is shown in the half elevation, 
Fig. 1, page'®& where vt will be seen thatthe building reste 
wpon concrete foundations, and that the brickwork is carried 
up to a height of 3 ft. above the new level of the ground, 
where it forms a plinth, which runs all round the building, 
broken by being set back, as shown in the plan. The 
centre of the building is occupied with four pilasters, 
running from the plinth tovthe-ywormior; and supporting 
a round-headed entablatare: Therwings are also relieved 
by four other pilasters, the; : two of which 
on each side are filled with wa mi by the elevation, 
and the other a with the wings above the 
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and 15 in. in diameter at the base, reduced to 12 ist. at the 
top, designed in accordance with the adjoining sketeh 
the thickness of metal at the necking being § in. increased to 
1 in. at the baitom. On the top of these columns are placed 
the wrought-iron lattice girders, which carry the roof as shown 
in the longitudinal section, Fig. 1, e 98, and upon 
brackets cast in connexion with the capitals of the ¢olimmns, 
as shown in the sketch, are placed rails weighing 75 tb. to: the 
yard to carry the cranes snd gearing for raising the purifying 
tank lids. At the same level, and for the whole length of the 
building, brackets of similar design are built into the side 
walls at intervals of 8 ft. 9 in. for carrying rails correspond. | 
ing to those resting on the columns, as shown in cross | 
section, Fig. 2, page 98. The curved lattice girtlers rest- | 
ing ow the roof columns, are of the form shown on page 
102. The top, and. bottom flanges of this girder are ‘ in. 
by | in., with two (iron, 4in. by 3 in. by din., the “~~ 
being 5 in. by “4, in. fastened to the an yp Ty ° 
rivets at each end. girders are secured to eac! 

to back over the centre line of the colamns by j in. rivets placed | 
tin. apart. They are fastened to the capitals of the columns 
by four § in, tapped screws at each end of the girder, passing 





straps hangdrom the girder, and carry the rail, as shown in 

the section, Rach purifying house is covered by an iron roof 

are spaced 

8 ft. Vin, apart, and extend over the whole of the house, with 

the exeeption:of the ventilating floors at each end, which are 

covered by a hipped. roof, as shown in the ara The 
PR 


7 rafters of whic 





described. Their span is 3546, and the rise in the centre 
7 ft. 3im. The prineipals are, of ordinary constraction, the 
rafters being of T-iron, Sin. by 4in. by 4 in., with round tie 
rods, 1} in. and 1} in. diameter, the centre vertical tod being | 
1} in. diameter and the other lin. The diagonal struts are | 
of T-iron, 3in. by Sin. by gin. The hip rafters at each end | 
are of similar construction, the dimensions of the several 
parts being the same as for the main rafters. Upon the 
principals are laid the slating laths of angle irons, 1} in. by | 
lj im. by 4 in., each of a sufficient length to take a bearing | 
upon two principals, and placed 10} in. apart from centre to j 
centre for Duchess slating, They are rivetted to the princi- | 
ls at each crossing by @ in. rivets, and to them are secured | 
= } in. screws, 3 ft. apart, wooden fillets, 2in. square, by | 
which the slates are attached. The roof and hip are capped | 
by Staffordshire blue tile ridging, setincement. The gutters | 
of the roofs are of cast iron, 4 in. thick, bolted to the princi- 
pals, and conneeted to each other by flanges at the ends ; | 


We may here state that the whole of the ironwork con- | 
nected with purifyers, scrubbers, mains, valves, &c., has | 
been entrusted to Messrs. G. and W. Walker, Midland Lron- | 
works, Shropshire, who have lately imtrodaced several im- | 
portant improvements into the construction of purifyers. 

The exhauster hcuses, of which there are. two, occupy | 
the position shown on the sketch plan, one on the cast | 


| covered with slating. 


| the last ones are 6 ft. 4 in. inside t 


& panelled parapet the whole length of 
the building. The gable end is seen in Fig. 4, 
af and harmonises:in character to the side elevation. 

panels, window mouldings, ena cornices are enriched 
with terra cotta friezes, which ave uniformly of a pale 
buff colour, and the details of whichare shown upon 
page 102. The roof of each exhauster house is of iron, 
There; ages altogether nine prin- 
eipals to the roof, seven of whiehere over the wings, and 
two diagonal ones over the eentre. «The wing principals have 






; # span of 26 ft., and a rise 6 ft. Sime They ere placed 6 ft. 6 in. 


at. the end walls, where 
same. The rafters are of 
iron, 4in. by 3in. by } in. with tie reds lin. and 1} in. 
jameter, and struts, of TF iron, 3in. by 3in. by jin. Lhe 


from eentre to centre, exce 


| roof over the central part Of the house will be carried by two 


principals, carried diagunally across from one corner to the 
other of that part of the house, and are connected together 
at the points of their intersection. The span from bearing to 
bearing is 38 ft. 3 in., with a rue of 6 ft. 9in., as shown in 
the longitudinal half section of therhouse, Fig. 1, page 94. 
The rafters of these principals ape @f «iron, 5in, by 4 in. by 
}in., with tie rods of round iwomapdetruts, of iron, 3 in. 
by 3in. by gin. There are four Buxiliary rafters to these 
raking principals, by which the roof of the central portion or 
transept of the building is completed, two of them having a 
span of 17 ft. 8in., and a rise of 3ft. Ilin., and two with a 

nm of 15 ft. 7 in., and the samerise. Angle-iron \aths, for 
the reception of the slates, fitted and fixed in the same 
manner as described for the purifying house, are fastened to 
the principals. 

The floor of the exhauster room is carried by rolled joists 
of I section, 8in. by 4in. by fin., bearing on the outer walls 
of the house at one end, and on the exhauster foundations at 
the other; upon these 24 in. York landings are laid, jointed, 
and peinted up with Portland cement. Into this Roe ng, 
and in the position shown on the plan, cast-iron gratings 
will be fitted, by which access will be gained to the basement 
beneath. The flooring of the engine-room will be carried in 
acimilar manner, but this will be delayed until after the 
machinery isin place. The level of the basement floor is 
7 ft. 9 im. below the ground, and is formed of 4) in. brick on 
edge, and resting on a conerete formation. The cross section, 
Fig. 2, page 94, shows this as well as the foundation for 
the exhausters, a mass of concrete, 8 ft. wide, carried to the 
same de as the foundations for the house, and extending 
from end to end of the exhauster room. Upon this are placed 
the three brickwork piers, 5 ft. wide by 11 ft. long, as seen 
in the plan; which carry the exhausters, the mains to 
and from which run throughout the length of the house, 
just within the side walls, upon the basement level, as shown 
in longitudinal and transverse-seetions and plan. The in- 
terior of this building.is decorated beneath the springing of 
the principals, and the spaces between these are filled with 
panels, as indicated in the drawing. The roof also is 
crowned with an ornamenta! ridging. 

..The-boiler houses, iliustrated by Figs. 1—6, page 99, are 
bri i Quinber, placed behind each exhauster house. Each 

these d are 651 ft. 9 in. long by 33 ft. 3 in. wide in- 
side the walls, which are 20 ft. 6in. in height from the ground 
level (Trinity ywater) to the springing of the principals. 
Wothe rear of each house, and detached trom it, is placed a 
mereaponeds, ing the position shown in Fig. 2, 
page 99, the cenire ne of these will be 9 ft. 6in. from the 
north wall of thechomes, and the shaft rises toa height of 
80.ft: above Trinity high water. The uptake will be 5 it. 
square at the base, and 3 ft. square at the top, inside. and 
the lower part is lined with 9 in. of firebricks, set in fire-clay 
mortar, and with a mean thickness of 7 in. of firebrick for 
the stil, up-to a height of 4 ft. above ground level, the 
dining being bonded into the ordinary brickwork of the shatt, 
se often asthe courses of the two kinds of brickwork occur 
on the same level... Af every 5 ft. in the length of the chim- 
ney four courses of brickwork are set in cement, having an 


| iron band 24 in. by tin. at the top, and a hoop-iron band at 


the bottom, rivetted at the angles. The shaft is built with a 
batter of 1 in 80, and its general form and design is shown 
in section and elevation. The foundations are of concrete, 
carried down to a depth of 20 ft. Gin., on top of which the 
base, 10 ft. 8in. square of brickwork, is built to a height of 
3 ft. above the ground (Trinity high water), above this is 
placed the pedestal 10 ft. high and # ft. Sin. square, and from 
this springs the square shaft, chamfered at the corners, 7 {t. 
3 in.on a side, just above the lower mouldings, and reduced 
to Sft. Gin. at the top, below the necking of the cap. 
the thickness of the brickwork of the shaft is 1 ft. Gin. at 
the base, decreased by one set back to 1 ft. 2in., as shown in 
the section. | The shaft is finished by a terra-cotta cap of the 
design shown. 

‘The roof of each boiler house has six principals of a span of 
33 ft. Sin. and a rise of 8 ft. 9 in., pl 8 ft. 3 in. apart from 
centre to centre, and of the same construction as those over 
the exhauster house, covered with |-iron, lathes, and slating. 

The’ floor im front of the boilers is formed of a bed of 
eonerete 9 in. thick, Ix: on a consolidated formation of made 
ground, and upon the concrete is jaid a brick on edge paving 
of 44 in. thick. 

The cross eeetion and part longitudinal section of the house 


Ou the | and the other on the west side of the retort howes. . Kach | shows the arrangement of boiler setting as well as the con- 


longitudinal timbers are laid transverse joists 1‘) in. by 5 im. | house contains an exhauster room, 56 ft. by. 26 ft. and | uexion between the setting and the uptake, which is also 


isid at intervals of 5 ft. framed above into trusses which | an engine and pumping room, 26 ft. 


by 25 ft. Thej 





seen on section, Fig. 6, page 99. 
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RECENT PATENTS. 


Tus following specifications of completed 
dated within the Jon 180 an and that bendy at 


in ing them, at the annexed 
Patent Offer Chancery -lane 


patent evidently int 
ing weak steam 
known that the 
to re, that at 
212° Fahr., and that 
mmereases. 
steam 


incline. Tas pavslensty ot Me 
we believe, im the arrangemehts ‘he 
alteration im the position of the 
working of the engine; but we may 
engines with adjustable boilers ‘wera 
amongst others one was built: 

Ruston, Procter and Co, of 

(No. 1039, 1s.) Richard Bennett H 
and Henry Reaburn Nickson, of ' 
of securing wooden she 
According to this plan rivets having i eo = the I are 
passed through the plating and rivetted 
projecting outside. -The planking is 
side to enclose these heads, and is lace by a 
which pass through the planks edgeways oy throu 
heads of the rivets enclosed in the recessés. A rug the 
of the plan is intended to be employed for fastening deck 
planks. We illustrated these plans on page 13 of the pre- 
sent volume. 

(No. 1042, 8d.) William Goodreds, of Tipton, patents 
arrangements for causing water to circulate through the 
doors of puddling furnaces so as to keep them cool. 

(No. 1045, 10d.) Richard Norfolk, of Beverley, patents 
arrangements for casting screw threads on the naves of wheels 
&.. these threads being subsequently cleaned up by a pair 
of dies. 

(No. 1054, Is. 6d.) John oan and James Allbut, of 
Tipton, patent an arrangement of pumps, in which a vast 
amount of complication is introduced to no good purpose. 
The advantages of these pumps are founded ome, fallacious 
notion. ety 

(No. 1061, 1s. 44.) William dward Newton, of 66, 
Chancery -lane, patents, as the agent of Jobn Benjamin 
Root, of New York, arrangements of water tube boilers one 
of which we illustrate on the next page. 

(No. 1068; 8d.) Andrew Stewart and John beings 
of Coatbridge, patent an arrangement of tube 
which is worthy of notice, but which it would be SB oecible 
for us to explain without the aid of drawings. 

(No. 1075, Is. 4d.) George Douglas Hughes and Alfred 
Hardy Sellers, of Nottingham, péitent a form of safety valve 
actuated by the steam pressure for over pressure, and by & 
float and lever for low water, the escaping steam in either 
case being led into the furnaces so as to. damp the fires. 

(No. 1079, Is. 6d.) Joseph Augustus Miller, of New 
York, patents various forms of cellular and other steam 
— one of which we illustrated on page 413 of one. Inet 
volume. a * 

Beeline eons! ty * : 


Steam CuLtivation.--The Farmer. states that 
has been subscribed towards the starting of a steam plough- 
ing company in Northumberland. 


——_— = 


Sreamsntr Commvsication netwers CaLiponsta = 
AvaTratia.~At San’ Francisco — has been 

ceived that the colonies of New South Wales, New Zealand, 
and Queensland, have offered a subsidy for sar pe rg Tt 

of a steamship line between California and Australia. 

are dar being made 4 wee pcg mainly for ly for 
a similar pur is is #0 to Project | 205 
for odablohing «. new route town Great Bhtain to A to Australia 
by way of the Pacific Railroad. 





Dares Cayat.—American papers mention that the 
Nyack, Commander Eastman, of 5 Pacific fleet, has been 
ordered to the Bay of San Miguel, to act as a supply ship 
to the expedition for making surveys for a proposed 
across the Isthmus of Darien. The expedition is to be 
under Commander Selfridge, who about a year ago addressed 
a letter to Vice-Admiral Porter upon the eubjeet of an in- 
ter-oceanic canal. In that letter Commander Selfridge 
spoke mainly of the termini of ped ge a canal, for which 
he thought both Caledonia Bay and the harbour of San Blas 
would be sufficiently suitable. San Blas harbour, according 
to this officer, is as large as that of New York, was. ey 
and approached by several passages. 

the coast at San Blas is lower than at most points, ¢ 
Aspinwall. Caledonia Bay be pronounces to be fine and 
spacious, completely landlocked, and easy of access, as the 
neighbouring reefs are bold and clear. As to the route 
itself, he seems to regard the hostility of the Indiana as one 
of the chief difficulties to be anticipated, who, in their dense 
forests, are rarely troubled with white men, amd would sii- 
brook the presence of strangers. The difficult nature of the 
terrain forbids the idea of advancing in force. 


Fern 
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of 
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Pa i wed process for preserving bread in @ reduced 


185. MATTHEW ANDERSON, Leith, “Improvements in dis- 
cbarging grain from ships and elsewhere, and in the apparatus 
or means employed therefor.” 

196. JULES REHEL, Berlin, “ Improvements ih buttons and 
elaspe for linen and other garments, likewise @ Hieable for the 
fixture of any article of toilette to buman ap perel, 

a4 FREDERIC Wauirritiy, Birmingham, “Improvements in 
jock 

188, Tuouas James Saurrn, 166, Fleet-street, “A new or im- 

process for cleansing, drawing, and tinning wire.” 
. FREDSRICK CHARLES SOUTHWELL, Rugeley,” Leprovements 
.- cutters.” 

190, Writiam Eowanp Newton, 66, Chancery-iane, “ Improve- 
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peal rearrange Rd or other articles wove surisces 

(i to friction.” 

191. KLIN ome, 15, Broad-street, Ratolift, ‘WA new or 

ne a age Aad ag or fastening the leaves in music, 
and books, applicable for sec uring together papers 
of vartous kinds, and samples and patterns,” 

19%. Wiis — Laks, Southampten- - buildings, “An 
improved toy et projectile for the same.” 

193. ALEXASAER BLVILLE CLARK, 53, Chancery-lane, “Im- 
oo in the manufacture of chains and chain cables, and 

n machinery for the same 

194. JOHANN Maxiedbaaye PLESSNER, ctmeot af tgald fea end 
men}s in apparatus forand in the treatment of liquid fuel, and 
in the application theréof'to prime movers.” 

195. Jaks MaQQuEEN, 46, Ashton New- road, Manchester, “ Im- 

of Rowent in self-ecting mules,” 

f Rovent Fisipes, jun., and THOMAS FIELDEN, Walsde >, 

“Lmprovements in the construction of pickers for looms,” 

‘ices: re renee 35, Wakefield-street, Regent-square “ Im- 

to chain cables of ships or to any 


108, eos beeen cme Fawcett, Leeds, 
the process of raising 

Ser tabrica.” 
Groans JoweTT and 


waaus fee Heyay Buoy ae engineer, 
“hass * Improvements in water or other 


3 A wnudas “Tuvnstow Warre, mpeg” ton, “ Improvements 
saccharine solutions and other Nigalds, and in means 

at apparatus employed therein.” 
Wits Garton, Southampton, brewer, “Improvements 


fermentable saccharine matters.” 
PP . ILLIAM DENNIS, 57, Aldermanbury » Improvements in 
létter, boxes, letter , and euch like * tepositgrien,” 


201, SLBXANDER MELVILLE CLARK, 53, Chancery-lane, “ An im- 
proved electro-motor for sewing machines.” 

208. FREDERICK AUGUSTUS BARROW, Glasgow, “Improvements 
in apparatus for evaporating and concentrating liquids, and in 
recovering reagents from oii refiners’ and other bye-products.” 

210, JonN Wnuan Eyees and Joux Lonesottom, Leeds, “ lm- 
provements in ornamentiDg woven and felted fabrics and in 
apparatus employed therein.” 

21. WiLLiAM WARREN, Jersey, “Improvements in ships’ 

iors.” ° 

212. Joun Hotosworts, Kingston —_ -Hull, at one 

tas and mechanical means for excava! 

- oe na, ond discharging grain, seeds, and other materials, 





213, W a Somat. LAKE, South » * Lanprove- 
ments in mowing reaping 
214. Rosert Boy, 67, Strand, * 7 = in bella, and in 


the mode of hanging same.” 
74. Hom ap Saucnt Date and Cant SCHORLEMMER nde. 


chester, “ Improvements in preparing cv! 

217. - edie BewtLer, o> Japan Margate, Improved sppa- 
ratus for decanting }iq % 

218, Witias Rowan Geos, 11, Wellington- cient, Seend, 
“An improved. apparatus for lubricating parte of of iocomotive and 
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ments in sewing machine. needles 
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facture of wrenches, and in machinery copnected with the 
same.” 

298. Davip Rovertsoy, Broad street, Allos, N.B. e 
ments in carding engines, which improvementa are ble 


to other similar purposes.” 
Patents on which the Stamp Duty of £50 has 
been Paid. 


340, Freperick Rosenaven, 10, Bury-court, St. Mary Axe, 
‘“ Improvements in starchin or 6 yarns, threads, woven 

—, : ae 6th ere , 1867. ‘7 

237, Frevemx Bauman, 49, Po &. -street, “ Improved 

y for bres of woods into shreds 

suitable for converting into pulp for woe reper; and also for 

fe aey aot packing various useful articles, Dated Ist Yeb- 

roa’ 

294. Odea Ricnarpson, Darlington, Yay ata mace in 

horticultural baildings or sluzed structures f or 

other purposes.” —Dated 7p February, 1867, 

296. JOoMN GaRReTT qomeen, M4, 8 build * Im. 

provements in nto lo seit-ofling spladice for doubling, and 

windingframes,— Dated F 

300. Davi Guise, RopEnt pone, snd Furpenice hoy ee' 
Steam Plough ‘Works, Leeds, * 

any employed ih tilling eal Daned oy, ‘ebruary, 


sun y is Epecumse gen 166, Fleet-street, “A new 
method of manufacturing and applying ertificiel pearls or 

beads,” — Dated 6th February, 167. 

418. THomas SS Leeds, and Jons KEATS, Leek, “Im- 
provements in machinery for the manufacture of boots, shoes, 

and other coverings for feet.” — my enh on ge ed 1867, 

307. JBAN aye Puttiprt, 2, Ree Ste. “Im- 

ammmn ge 3 the construction of ‘ortes, mene’ tah 


‘ebruary, 1867. 

316, GeouGe HASELTINE, 8, Southampton, beiidings, ” arene 

ments in weavers’ harness.” — Dated 4th February, 1 

330, Geonoe eae Wat.en, Dublin, * : in com- 

strocting and working apparatas for 

liquids. Dated th February, 1467. 

317. Perceval Moses Pansons, Blackhesth, “ Improvements in 
the permanent way of railways, and in screw bolts for the same, 

which latter are applicable to other similar purposes,”~ Dated 

Sth February, 1867, 

530, ALvaep Vincent Newton, 66, ps pete Jane, * “Improve- 

ments in fastenings for driving end chur halts 06 bands,” — 

Dated 26th February, 1467. 


Patents on which she Sita Duty of £100 has 


347, CLaupe Panigot and Awroive Geives, 29 Boulevart St. 
Paris, “ Improvements in jocks.” Dated 7th February, 


163. 
518. Ropext MAysany, Whittlesford, “ ot Pon vements in port- 
able chaff-cutting machines.” —Dated 25th February, 1963. 


Boustepom at Faxwntam.—*A Sufferer” writes to ve} 
Times to say that at a recent meetin ae aes Tee 
Health at Farnbam “ it was decided by a majority of 6 to 

to refuse permission to Mr. ca lafees aoc GPa bi 
the aioe lines to the Post Office, which od gerbor weg 














just retributi SF ye Py Vig ore pte na 





other 
219. Feapreaxp Koww, 6, Robert-street, Adelphi, “ Awirmpr ’ 


who opp d the construction of the telegraph hne should be 








method of extracting juices from Plants, ead and of sep s 
liquid or soluble matter from solids.” 





made to carry it out at their own expense. 
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ROOT’S STEAM BOILER 


CONSTRUCTED BY THE BIRMINGHAM PATENT SAFE AND SURE SECTIONAL WROUGHT-IRON BOILER COMPANY, BIRMINGHAM. 


ric 4 










We illustrate, above, a form of boiler which, after having 
been brought extensively into use in America, is now being 
introduced into this country, by the Birmingham Patent 
Safe and Sure Sectional Wrought Iron Boiler Company. 
This boiler, which is constructed on the patented plans of 
Mr. John B. Root, of New York, consists of a number of 
wrought-iron inclined tubes, arranged as shown in Figs. 1 and 
2. Each of these tubes is screwed at each end into a cast-iron 
cap, or circulating chamber, B, of the form shown in the de- 
tail views, Figs. 6 and 7 
that each of the chambers, B, receives the end of one tube, 
while the chambers are externally of rectangular form, so 


that they fill up the spaces between the ends of the tubes, | 
Re. | 


ferring to Figs. 56 and 6, it will be seen that each of the | 


and, in fact. form the end plates enclosing the flues. 


chambers, B, has three openings in its outer side, these open- 
ings being each surrounded by an annular recess containing 
Each chamber is connected with those of 


elastic 


packing 


the six surrounding tubes by three connecting elbows, D, | 


Figs. 3, 6, and 7, the method adopted for securing these 
elbows in place being exceedingly simple, as is shown by the 
figures. By simply removing the elbows, D, access is at 
once given to any tube for inspection or cleaning, while by 
removing three of the elbows, D, at each end, any tube can 


be entirely disconnected from the rest, and left free for re- | 
The elastic packing on which the ends of the élbows, | 
’ exposed only to the heat of the | 


moval 
D, bear is, it will be noti 
steam or water, and being thus perfectly protected from the 
action of the hot gases, there is, we think, no reason why it 
should not prove durable. 

The main tubes, which are, as we have said, of wrought 
iron, ere placed at an inclination of about 2 in. in the foot, 
and they are arranged so that each tube is directly over the 
space between the two next below it. This arrangement, 
combined with the partitions placed as shown in Fig. 1, 
causes the hot gases to wind about in a zig-zag course, and 


tends to bring them in very effective contact with the heat- 
ing surface. The arrangement of flues by which the gases 
are finally led off to the chimney is clearly shown by Fig. 1, 
w! Fig. 4 is a detailed view showing how the partitions, 
already mentioned, are constructed 

The feed water ie admitted into the mud drum shown at 
the back of the boilerin Fig. 1, while the upper ends of the 


upper row of tubes are connected to a transverse steam pipe, 
to which the stop valve and safety valve are fitted. The 
general arrangement of the fittings is so clearly shown by 
Figs 1 and 2, that no further description will be necessary. 
Mr. Root claims for this boiler, that owing to the small size 
of the tubes, it is perfectly safe under high pressures, and 
that its construction is, moreover, such as to ensure durability, 
and to render the removal or renewal of any part, or the 
enlargement of the boiler, a matter of no difficulty. Of the 
performance of the boiler in America we have heard good 
accounts ; and inasmuch as two—each of 60 horse power—are 
now in course of construction for the Birmingham Water- 


works Company, we shall probably be able shortly to give 


some particulars of their working in this country. 


H.M.8. Svttas.—The Sultan, 12, iron armour-plated 
broadside ship, 5226 tons, 1200 horse power, now building in 
No. 2 doek in Chatham Dockyard, is being pushed rapidly 
forward, many hundreds of men being employed on her, as 
the Admiralty have ordered that she shall be floated out of 
dock at the end of the present month. Moorings are being 
prepared for the ship in the stream off the dockyard, where 
she will be completed and fitted out. There will be much to 
do to the ship when she has left the dock ; but by removing 
her into the river a dock will be left vacant, wherein the 
Rupert, ironclad ram, can be commenced. 





From these figures it will be seen | 
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THE CHARTERED GAS COMPANY: BECKTON WORKS. 
(For Description, see Page 99.) 





(50 H.P.) 
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ROOF GIRDERS OF PURIFYING HOUSE. 


A Teceorara Capie From Frasce To Aterers.—The 
rrospectus has been issued for the New Cable Company 
. France to Algiers. It is to be called the Marseilles, 
Algiers, and Malta Telegraph Company (Limited), and the 
capital is fixed at 200.0002. in shares of 107. The length of 
the line will be about 862 miles, and it is to be manufactured 
by the Telegraph Construction and Maintenance Company, 
and laid before the 15th of August next. The route, by ob- 
viating the necessity for the 


Egypt, India, Cochin China, China, and Australia, and 
allowances will be granted to the company by the various 
other companies on all through messages. 


and communication of 1300 | 
miles through Italy, will take the French traffic to and from | 


| gunboat 


H.M.S. Brrrery.—A contractor's trial of the engines of 
the new double screw gun vessel Bittern was made outside 
Plymouth Breakwater last Saturday. She was built of wood 
at Pembroke, and measures 663 tons. Her trunk engines 
are from the manufactory of the Avonside Engine Company, 
Bristol, whose manager, Mr. Tannahill, was on board. The 


| engines are of 160 horse power nominal, but they worked up 


to 857.468 horses. The results appeared to be very satisfac- 
tory to the Admiralty officers. Hitherto the Avonside Com- 
pany have confined their work chiefly to the construction of 
ocomotive engines. Now they are manufacturing two other 
marine engines for the Government ; one of these is for the 


ucky, building at Portsmouth. 
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THE MONITOR SYSTEM. 
To tax Epiroz or Excrveznme. 
Sin,—The report of Mr. Robeson, the present 
ee ee Navy, has been most 
y inte by those ish journals who 
assume that the forty iron vessels of 800 tons burthen, 
for coast defence, which Mr. Robeson 
will be monitors. Such a supposition shave 
ignorance on the subject, as our smallest 
the Passaic class, have a displacement of 1500 tons; 


while the larger class of monitors from 3000 
to 7000 tons displacement. It be observed, 
that no reason whatever exists for adding to the 


monitor fleet, as the United States now possess turrets 


@CLLEROPHON 


to build, 
mosints of 





DICTATOR 





i eer 





aw one tae oe 


























+7 
, 

enough afloat and on the stocks, for any possible ; would some day have cause to regret this eagerness to 

emergency. Indeed, it may be asserted that they are | convince maritime rivals that monitors, contrary to the 

sufficiently numerous to defeat the present armoured | prevailing opinion, could navigate the ocean. Well 


fleet of England if entering our harbours. In support | formed persons said, that the spirited Assistant 
of this assertion it will sutlice to state, that 24 of the | Secretary of the Navy only intended to convince. the 
English ironclad ships nearly all first class, are pro- | English that turrets could be sent to St. Lawrence. 


tected with only 4} in. armouryplating ; the average 
thickness of plating of the 47 vessels tabulated in 
Mr. Reed’s recent work, being only 5¢ in. Thus 


| 
| 
| 


Certain writers, however, inferred from his report to 
the Navy Department after his return from St. 
Petersburg, that he recommended monitors in place of 


while the English gunner fights behind armour plates | sailing ironclads for the protection of American 


less than 6 in. thick, the American monitor turret 
affords a protection varying from 11 to 15 in. thickness 
of iron. The annexed delineation, representing 
sections of two classes of English and American iron- 
clads, shows very clearly the superior strength of the 
turret over a broadside vesseljwith average thickness 
of plating. The stale objection that our turrets are 
composed of a series of thin plates scarcely merits 
consideration in view of the fact that the total weight 
is not affected by the number of plates employed. It 
is all sufficient that the system admits of carrying the 


stated enormous thickness. The substituting solid for 
laminated plating may be done at any time, and at 
comparatively small cost. Under these circumstances, 





commerce in distant seas. ‘The absurd idea of em- 
ploying vessels without sails for such a purpose, was, 
of course, ridiculed by professional men, specially 
those connected with the service. Mr. Fox, who 
from the commencement up to the present time, has 
regarded the monitor as a fighting machine, was himself 
actually engaged for a long time, in maturing plans of 
full rigged ironclad casemate ships. ; 

It is surprising that, although wholly unacquainted 
with the true state of the case, a London mechanical 
journal, smarting under the failure of its persistent 
endeavour to influence the Chief Constructor of the 
British Navy, should now assert that the proposition 








— | our own, be defeated, and what use 
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members of the mechanical 
class of persons, however, outside of official circles, 
who, cheerfully accepting the situation, are now en- 
deavouring to solve the following important problem : 
How can monitors, superior in thickness of armour to 
might be made of 
those forty 800-ton iron vessels which Secretary 
Robeson desires to build for coast defence? 

In a future communication I propose to show how 
the — may be — and = conclude by 
asserting that impregnability is no r attainable 
by the mere coellaititn of a belt Ps ti plating 


reaching a few feet below water line. Up to the 
present time Mr. Reed has unquestionably distanced 
all his competitors; the Thunderer and Devastation 


are in fact impregnable above water. But it will soon 
be found, as stated, that invulnerability calls for devices 
wholly different from those which are now deemed 
sufficient. Much has, however, been gained by the 
British Admiralty carrying out Mr. Reed’s adaptation 
of the monitor system. The problem has thereby 
been greatly simplified, and all further speculation as 
to what ought to be done above water may now be re- 
garded as waste of time. The field, in fine, has been 
most materially reduced ; our labours being now con- 
fined to devising means for piercing the hull below 
the point that terminates the protection for which 
Mr. Reed is indebted to the skill of Sir John Brown. 
Yours truly, 

Joun 





Tax Taorncurrre Worxs.—The works and collieries 
belonging to Messrs. Newton, Chambers, and Co., and the 
seene of the late di ul riots, are situated midway 
between Sheffield and ley, and rank among the largest 
in the West Riding. There are two blast furnaces, with 
extensive foundries, which produce a vast quantity of 

and water pipes, for the manufacture of which the firm 4 
long been noted, besides general castings. A good deal of iron- 
stone is also raised, the entire uction in 1868 being 
18,000 tons. There are five pits, capable of yielding about 
$00,000 tons of coal per annum. At three of them well- 
known Silkstone seam is worked, for which (there has gene- 
rally been a very good demand for the London and other 
markets. The effect of the dispute, however, may be gathered 
from the fact that while there was sent to the metropolis 
alone of Silkstone coal, in 1868, no less than 51,987 tons, 
last year, owing to the dispute there was forwarded only 
17,582 tons. At the collieries, however, where strikes have 
been, perhaps, more frequent than at any other in the West 
Riding, the wages paid have always been considered very 
good, higher than at many others in the district. Mr. John 
Chambers, who was long the managing partner, and chair- 
man of the South Yorkshire Colliery-owners’ Association, in 
in giving evidence before the Coal © ssi inted 
by the He 

employed about 2000 per 
16001. to 20001. weekly. He also sta’ 
employing 250 hands, non-unionists, where they had been 
working straight on for years and yeers, a good experienced 
miner, the managing man of » bank could earn from 
Ss. Lid. to 11s. Id. per day of eight hours, on an average of 
two months’ work. At another colliery where 400 hands 
were employed, the men earned 8s., 10s., 12s., and 14s 
day, and they struck for an advance of 5 cent. on 
wages. The firm has not been unmindful of the moral 
intellectual welfare of the families of those in their em 
for, although there are schools in all the villages 
Mr. Chambers stated that himself and partners su 
two schools themselves, in addition to which they been 
instrumental io building one Church of land church, 
two Wesleyan churches, and two chapels in immediate 
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of Mr. Robeson, to construct ten fall-rigged broad- 





districts in which the works are situate. 
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Submarine Warfare, 
Discussion of the 
Ironclad Ship Systema, and Influence 
Neca! Were. By Licutenant-Commande 
USN. New York: Van Nostrand. London: 
¥. N. Spon, Charing-cross. 
Tus is a truly excellent book, the result of much | 
labour and research, the record of the most important 
advances that have been made in the development of | 
submarine warfare, and the description of the principal | 
experiments that have been made with defensive and | 
ensive oom that have been conducted on the 
other side of the Atlantic. 


Fie it. | 


ensive and Defensive, including a 
ensice Torpedo System ; its Effects 
wpon utwre | 
J. 8. Bauwzs, | 
E. and 
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of Commander Barnes’s book, treating on electric tor- 
pedoes, submarine guns, and obstruction destroyers. 
Although Fulton had conceived “ possibility of 
employing electricity as a means exploding tor- 
sodeas at will, and the Royal George oe par- 
tially destroyed in 1839 by that means, the Russians 
were the first to systematise this system in its appli- 


leation to harbour defences, without, however, pro- 


Before. 1851, Austrian 


ducing any effective result. 
purpose of 


engineers had employed this agent for the 


Fic. Ss 


ose well, aud a small of powder in con- 
see to with the pl Pres a fre t ace Pie 3. 

Two other of Mr. "s inventions may also be 
noted—a torpedo, of which the construction is shown 
in the accompanying sketch, and a union joint for 
coupling conducting wires (Fig. 4.) In the the 
two strands of wire to be joined pass through two dises 
of metal, 2, a, and two of hard samen 4. 6, Lo whole 
being enclosed in a gutta-percha tube. wires 
of each strand being separated radially are spread 


Fic. 6. 

















|igniting charges, amd with great success, experi- 


mentally, in conjum@tion with Colonel Scholl’s fuse, 
al arrangement isting of a wooden bar, termina- 
ting in a woodel gone, hollow, and containing an 
igniting charge of gun-cotton, which is in contact 
with the wires of the battery. These wires, passing 
through the cone, lig within grooves cut into the side 
of the fuse for its Whole length, and convey the spark 
through the gun eatten, by which the latter is ignited. 
When a copper wit@has been covered for some time 


| with vuleanised gutta-percha, the interior of the tube, 


on withdrawing the wire, remains covered with a thin 
layer of sulphide of eopper, which is a moderately good 
conductor of electricity. If a section of the tube thus 
formed be interposed between the ends of the con- 
ducting wires, and a current of sufficient intensity be 
caused to Girculate through the wire, it will leave the 
wire at the break, and pass through tle sulphide of 
coppers. but here sufficient resistance will be met to 


| ignite the sulphide, and, if it is in contact with gun- 


powder, Will explode it. Upon this principle a fuse, 


|much uséd during the Russian war, was employed. 


Tracing the history of submarine explosives from 
their commencement, the author attributes to an 
American, the first practical experiments in destroying 
ships by the application to their sides below the 
water line, of submerged powder charges, and 
traces the subsequent labours of Robert Fulton 
in Frence, England, and America. Sketching the 
gradual advancement of the new branch of military 
science up to the date of and through the Russian war, 
the author passes on to the consideration of the 
numerous devices, generally so effectual, which marked 





characteristically the American civil war, aud which at 
first condemved as weapous unworthy of a civilised 
nation, became at last recognised as legitimate means 
of oflence and defence. During that prolonged conflict, 
the ever-increasing difficulties of the Southern army, | 
and their straitened means, drove them to the adoption | 
of torpedoes to a much greater extent than their 
antagonists, whose marine suffered toa terrible extent 
After the term nation of tle war, the mutual experienc 
became available, supplied on th the 
S uli, whose ingenuity had schemed the means of de 


om an iom 


struction, and by the North on the other, whose ships 
had heen anh ated, and on whom necessi v bad 
tavaht how best +o avoid the unseen dangers which 
had beset the river and the seaboard, during the 


season of hostilities, as well as how to seck for and 
render harmless the set torpedoes, aud how to destroy | 
submarine obstructions. 

We need not further allude in this place to the} 


varions designs of the torpedoes used during that | 


time, because we shall publish shurily drawings of the | 
principal forms, but w 


| pass on to the latter portion 





| plates, collectively 1 in. thick 


The ends 6f the copper wire are separated by .15 in., 
and placed within a gutta-percha tube, one side of 
which hasbeen partly cut away to bring it into direct 
contaet with the priming powder, Figs. 7,8. The space 
between the ends of the wire is filled with fulminate, 


| which is ignited just as is the gun-cotton in Colonel 
Scholl's arrangement. 
| Wire Connecting the terminals of the conductors is 


In the same manner platina 


found effeétive. Experiment has shown that the best 
results are obtained from a wire + ths of an inch long 
and yz4s5th of an inch in diameter. By this arrange- 


| ment powder can be ignited through the aid of a single 


element of the Bunsen battery at a distance of 155 


; y ards. 

Following the description of the various European | 
| torpedo magnetic exploders which are tolerably familiar 

| tous, such as Verdu’s, Breguet’s, and Wheatstone’s, 


the author passes on to the consideration of the best 
instruments which have been devised in the States for 
this work, and of which the one most in favour is that 


| designed by Mr. G. W. Beardslee, of New York, an 


instrument like the Wheatstone exploder, but differ- 
ing from it in mechanism and the arrangement of the 
magnets, by which it is claimed that a large quantity, 


| though a less intense current is obtained than by the 


Wheatstone instrument. The Beardslee exploder is a 
radial magnet, with ten poles built up of cast-iron 

[ aud measuring 15 in. from 
point to point, which are negative and positive poles 
alternately. The spaces between the arms are filled 
with wood, and the whole instrument is caused to 
rotate rapidly by gearing. The magnet is placed upon 


| ten soit iron cylinders, covered with fine silk-covered 


copper wire, 440 yards of which are coiled upon each of 
them. The ends of the coils are joined together so 
that a continuous current can piss round any number 
of the cylinders, whieh can be arranged in sets accord- 
ing to the intensity required, or if quantity be the object, 
the coils are separated, and each coil t:irows its curreut 
into a common conductor, Figs. 1,2. In connexion with 
this exploder is a fuse by the same inventor, which 
found great favour in the United States, and which is 
remarkable for its simplicity and certainty of action. 
Into a hard wood cylinder, are driven two copper 
nails, converging, yet not in contact at the points, 
which are driven through the wood. Connected with 
the heads of these nails are two insulated wires, and 
across the points of the copper conductors a groove is 
filed, and plumbago heing rubbed within the grooves, 
the circuit from wire to wire is completed. A soit 
lead pencil drawn across the groove answers the pur- 








over the face of each disc, aa@ a metal washer, ¢, 18 
placed at the bottom of the téibe, the whole being kept 
tight by a screw plug of guttampercha. In the torpedo, 
see Figs. 5 and 6, the case ig made of galvanised iron, 
with cast-iron ends. Th@¥eonducting wire passes 
through an india-rubber@inion at B, into the 
centre of the torpedo, aiid being fastened to the 
bottom of the machine, i connected to the ground 
wire. which returns throggh the torpedo, and passes 
out at the end by a brass fnion at C, the fuses being 
connected to the wires as#hown. The powder charge 
is contained within an “Hamer chamber, surrounded 
by an air chamber. The value of the addition of 
an air chamber to torpedoes, has given rise to long 
discussien, and considerable experiment in the States. 
The shell with an air spage, designed by Messrs. W. W. 
Wood and Lay, of the Dnited States’ Navy, in 1864, 
was afterwards advocated and adopted by Mr. Ericsson 
in the obstruction rem@yer constructed by him, and 
the advantages claimed fer the air chamber are briefly, 
the power of directing agbconcentrating the force of an 
explosion, a buoyancy méans of which the shell is 
more easily managed, an position better maintained, 
and a certainty that the entire charge can be con- 





Fra. 8. 
sumed before the water can enter the casing and 


Fie. 7. 


destroy the explosive. In a number of experiments 
conducted with torpedoes made on this principle, 
and loaded with charges varying from 40 to 60 lb. 
of powder, the results obtained were so much in ex- 
cess of what had been produced by the explosion of 
ordinary torpedoes with similar charges that the ad- 
vantages claimed by the inventors were apparently 
established. 

From a series of experiments, however, carried on 
at Willet’s Point in 1865 by Major W. R. King, it is 
argued that the advantages of an air chamber, as 
claimed by Messrs. W. W. Wood and Lay, were 
much exaggerated. In the conclusions deduced from 
the experiments Major King says: “The results of 
the first series of trials indicate that an air chamber 
should not be interposed between the charge and the 
object to be destroyed. It is as easy to place the 
charge near the object as to place an air chamber there, 
and in addition to the increased effect of the former 
arrangement, we have, by placing the air chamber 
below the charge, an additional security against 
moisture reaching the powder.” We must confess, 


however, that the evidence based upon experiment, 
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nerren 
and brought forward in favour of, or against the air | which was created after Ital and the most of Europe | M : 8 :: 36,000 : 2, whence we have # tha’ 
cbamber, is very limited, and insufficient to deduce | emerged from the bar bariarjam of the swiddle ages, basiees » pple A 3 Ce 
any absolute conclusion. We shall, however, take an | the renaissance began not only of architecture but Mosely  apuutiel a 
early opportunity of again referring to Major King’s | all otherarts. valuing x we — oe y thoy Poa Goer niger Fd 
experiments, which are extremely interesting and deeb s 
oan equation, and all we chall have io ox +, still om unknown 


In concluding our notice of this book, we must 
congratulate the author upon having exceliently exe- 
cuted his task. He has put forth a volume alike in- 
teresting to the professional and the casual reader, 
for the story of the submarine war of the United 
States is full of lively and unflagging interest, while 
the whole book must be regarded as an American 
torpedo manual, containing valuable informations | 

ieutenant Barnes has spared no labour to 
this work, and has wrought upon it with the pen 
able and fluent writer. 


i of Architecture ; wonsiciah es the French 
M. Leftore, to which is added a Chapter ‘on 
rebitecture. By BR. Donatp. London: Cassell, Petter, 
and Galpin. 


Durie the last few years French publishers, and 
amongst them conspicuously Messrs. Hechette, have 
given to the world a new and excellent elass of educa- 
tional works. Educational works, in that they con- 
tain a vast amount of precise information, on the 
special subject of which they profess to treat, but 
written with so much of feeling, and so little of dry 
detail, that they are eagerly read by the masses, who, 

in a few hours lightly passed, may gain a knowledze 
which could have been conveyed by no other means 
Add to this, that the popular series is, for the most 
part, ex uisitely illustrated, and it will be readily con- 

ceived that nothing is left undone to charm the sense 
and enchain the attention of the indifferent reader. 
As we have said, this class of publication is peculiarly 
French; but we do not lose greatly by this, as able trans- 
lations of the best of these works appear amongst us 
from time totinie. If we mistakenot, Messrs. Cassell, 
Petter, and Galpin, have already issued several of 
Messrs. Hachette’s works, and the present one is an 
example of the same class of book.’ ‘Ihe illustrations 
are beautifully executed, the work is well written, 
and has been well translaled; and.when it is con- 
sidered that the author has selected a vast subject, 
and could command comparatively smmil space wherein 
to treat it (for che: apness is another merit of these 
treatises), every one who reads “Marvels of Archi- 
tecture” will grant that M. Lefevre has done his 
work well. We take two exceptions to the book ; 
in the first place, the author chose to select none of 
the architectural examples of England; in the second 
place, the translator has injudiciously tacked on a final 
chapter on English architecture, as if it were a subject 
special and apart, instead of integoducing the material 
he thus isolated at the end of the volume, to its proper 
place, when by doing so, he eould: have redeemed. in- 
stead of making conspicuous the fault of the author. 


From the rudest constructive efforts of the primitive } P 


man, by which a single stone was planted, or two or 
more piled together, to mark @ battle site, to bea 
monument, or to form the temple of a vague religion, 
to the most excellent productions of a later age, in 
which refinement and genits, directed labour and skill 
in the production of works, which shall be admirable 
so Jong as one stone stands upon another, the author 
has taken his way. He marks the rise, the progress, 
the decadence of one architéetural age alter another, 
he points out how the Vieissitudes of a nation’s life 
affected its architecture, how by its conques's and its 
defeats it imparted or regeived the salient features of 
its architectural peeuliarities, and shows that déne 
characteristic was grafted on another, that one «style 
was blended with another, modified by national re-} 
finement or national tastes, until it became a distines | 
and special class, 

Greece borrowed from Egypt, from Assyria, from 
Persia, Rome from Greece and other countries of ber 
conquest, and expanding in her works from the original 
models, not only built vast monuments for future ages 
within her own territory, but spread the examples of 

ure and noble architecture throughout her eolonies. 
Caner on, warmed by the bright glow of the East, 
the severe Roman architeomre” With the 
brilliant tints of oriental taste, and beeame enriched 
with sensuous ornament, and Arabian art, fantastic 
“like a dream of nature,” not only lent-its sensnoux 
charm to the land where it was born, and frat which 
it was carried to other countries by the force of arms, 
but it spread further and further until it tinged and 
beautified the sterner school of Romanesque art, and 
developed into a new school of Gothic architecture. 
Through all these changes and all this wth the 
author guides bis readers, not ie Lal sthoo! 
Fe eee aes 
ath ae Y 


a . 26 am 
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an ¢ : stom) 
wight ‘ from the judges exo CS Se Jo 
ler , ask : s 
% mee from all this fuss ? SS. 
opr models brought out a‘ ridicubas mus? 
What ofthe fragments as we er a 
Are they all that remain of ‘ pons ssinorum 
b rng ne Jniges ' Where is their 
their decision F th due gravity we 
account of the result, so that we can settle curseleeseomfort- 
ably back to our Euclid. 
We were duly informed that two models had heem made 
of the bow and etring pattern, on a scale of b-iGihbof the 


linear dimensions, each forming one side of @ pa = a 
The actual length of the bridge being 25 ft., 
a span of 400 In one of the arches, denominated 






the rise at the crown was one-ninth of the length 
in the other, General Stuart’s, about one-tenthi’ 
of both arches in cross section was the same, Vid, 
in the position of the letter A com of plate iron, 
base plate being somewhat thicker than the sides. © 


arch was of uniform size throughout its whole 
Stuart’s arch appeared to diminish in size from th® 
he claeae ar ie 


ne ats 


to the crown, % pen we understood, 
| material while he reteined the same peo Pow to 
borne on the areh. "s model was stiffened’ 
tachment under am f of his arch, of a 
reaching from the crown to near the abutment, apd 
the same curve as the main arch. Stuart’sarch wad® 
by the application of a system of cross di 
rivetted so as to conn@et the arch and chofé. 





total weight of Stua®¥@-was 1390 lb., and of Mosely’s was 
1080 1b. This was ridt@allowed to remain, howéver, as, on 
the appearance of the ‘tmajor-generals, an artist was imme- 
di rag | employed to obliterate the vignette. Now we may 
ask, “if figures do not fie,” why was this done Py 
The golenente commenced by sendin 
loaded heavily with pig iron, over ee: 
of about ten miles per hour. Can we prestme 
that as the models were constructed to 1 
real bridge, this rate of speed was also 1-16th 
speed? We would respectfully hint to the ju 
velocities are seldom obtained in practice. 
cars were sent over the bridge a number of 
arches stood the test nobly, indeed, full as well 
ments, for we were told that the deflection of 
exactly equal to the settling of the other. This was a 
prising result, and must have been Ried hie ae 
the contestants. General Mosely pte od 
Stuart’ conversed in his happiest vein ; 
smoked a cigar. Generals Gilmore, Gabe 
and Brown seemed at the height of be 2 fren 
ldading also to see several of our most Bi frre 
capeiiiinduate of railways, also some einer ati 
and civilians, thus amusing themselves, wi 
of toy ears running over a miniature been. 
After this trial the track was removed 
and preparations made for the grand ex 
the arches gradually up to their breaking 
closed the business for the day. All the comtipams 
vited to dinner at the Revere House, where fair 
done to what was edible for the occasion. Gitavity, 
seemee to have an effect upon the “nga a 
the arches, for speech-making was not en 
solemmity prevailed throughout. The next ot nitbe| 
were arranged parallel to each other, and about 9 
Across the chords near one end some heavy fai Der 
which projected outside of each arch some @ft. or ‘td 
served as a platform to sustain the load required’to Bre 
for _ The men in attendance commented “giiing Ry 
ig iron, and were kept premy 7 roKt 
“isc aa our disappointment, h ‘our’ Gi 
the Major- Generals, were 
early, as aoe were under engagements to be # 
Generals Foster and Brown were ~*~ te 
the remainder of the experiment 
until the amount of 55,000 Ib. had been piled: 
supply of slabs and pigs was exhausted. 
rather a bulky pile, A the crown Of # 


panies it somewhat ult to determipe 
ary ha meee tater) having been 


“alt 


end 


i 


a the 


fae! * and 


éontinaed to the amount 0 aboi 


he thet Bron Mosely arch fully yielded to the pri 
developed in Newton's of gravitation. ia 
any, or both broke, and down went the }i 


Nie effect of the shoek undoubtedly 
Reisiee } thé Steart arch, and two mioutes afte 
sho fielded, and thus ended the «xperunental ts oh 









a 
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moet we oe: 


wad tated, | 
and, indeed, we beliewey'was painted on the madels, that the 
































corer Mm preccy ‘ 
— of bier: as load is fe 
<swrtemt 7o omte : 


a of chord and arch, where they 
each ; therefore the breaking 
a inch, and of 
per square of iron. But the 
nm ranges from 40,000 lb., the lowest, 
thest, per square inch. From this state 
construction is faulty, and 
od equa’ uable coeine upon the whole area ot 
cross section. Thus much for the Mosely 1 Bow-String Tubular 


_— 
franc? Y Were ot bow much would hare 


boii vent down, 2, Om seh de op om raiding we 
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7 ol one result at least, sup 
a on both arches ;. 
on co a lb., but howz 
arch oppo we know not, ; 


cannot determine an tuknown quantity. 
sent the ultimate strength of the Stuart 





same of the Mosely we may state 
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THE CHARTERED GASWORKS AT BECKTON: DETAILS OF RETORT HOUSES. 
MR. FREDERIC J. EVANS, ENGINEER. 
(For Description, see Page 108.) 
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THE CHARTERED GASWORKS, BECKTON. 
Tas Rerogr Hovses. 
Tage are four retort houses in the Chartered Gas Com- 
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a i 7 Monogram of thé company. 
) ildiag shown in the end elevation, 

| be seen that, bevides the archways right and leit. 

vad t a. These, as well 


are fwo eptranc 
of the ‘house,are approached from | 
1 in 35. 


pf the wall.to the top of the para 
Lk 43 ft. The height of oe 
4 } : ground level to the top of 
Sim, and the foundations are carried 
- Jevel, that is, Trinity high 


M9 up to the plinth level, is 
ft. G6in., except where it is 







e the 
to the 
the 








slightly by Mouldings. The top of the 
plinth is with a stone Moulding, and the thickness 
of the plars, whieh coour BOK., is 2 ft. Sin., and 3 ft. at 


the lower part. The area of 360 ft. by 00 ft., thus enclosed 
by the fourewallsa, whose détails we have just described, is 
dealt wi shown in the drawings. Two rows of cast-iron 
a from centre to centre, transversely divide 






metal decreasing from 14 in. to lim. The design of the 
columns and their fitti are clearly shown haar 


are down 


drawings and details. The square base 


are bolted to the column. is carried 
| ee hs aes bears G0 BA le bp taagiondioal 

iron girders resting on cast-iron brackets, secured 
to the large columa su the roof. The girders are 
secured to the columns by eight bolts { in. diameter passing 
through the back of the angle irons of the girders into the 
column. rg ag od ky ne Regal oe madly 
nected vertieal stiffening apart, 
abd 3 in. by Jin. rivetted to the iron flanges at the 
top and bottom. There is s web of cast iron fin. thick, 
ornamented with perforations, as shown in the drawing, and 
secured between the angle iron flanges by jin. diameter 
bolts 4 in. apart. U: these are placed 


op of girders 

at intervals of 5 ft., rolled joists in. deep with web and flanges 
}in. thick, fastened at one end to the longitudinal girder before 
mentioned, and at the otherend being built into the side walls 
of the retort house for a depth of Gin, These joists are covered 
by } in, cast-iron plates over the # between the outer rail 
and the column, a width of 2ft. 4in. A strip, 12 in. wide, is 
also laid in the centre between the pair of raile. The plates 
are secured to the rolled joists by } in. bolts, 9 in. apart, and 
flush om the upper side. The itudinal timber “— 
which the rails are laid are 9 in, by 6 in., bolted to the rolled 
joists. The rails used weigh 56 Ib. to the yard. 

At intervals of 20 ft. there is a roof principal of the form 
and construction shown in the drawings, the span of which, 
from centre to centre of columns, is 69 ft., and the rise to the 
crown 20 ft. 6in. The depth of the ribs at springing is 2 ft., 
and at the crown 18in. At the springing the ribs are secured 
to the tops of the columns by eight tapped bolts, 1 in. in 
diameter. The ribs are built up of top and bottom members, 
each formed of a plate 10 in. wide and @ in. thick throughout, 





i ng Walnath into three parts, the width be- 
and the walls on each side being 10 ft. 6 in. 
level, that is, 8 ft. above the ground line, the re- 
Sere ramen pteend, consisting of cast-ison plates, | 







iro js placed a.system of girders, between the columns | 
and the walls, forearrying the railway upon which the coal | 
traffic ie carried on between the river pier and the retort 
house, and 9% higher, or 32 ft. above the ground, ie the | 
— ing level the roof principals. They are semi- | 
e Ngtteal archon, as shown in the drawings, the space between | 
the eolumne and the walls being » 
arches,.hich support a water tank that runs along the | 
baildimg on each side for the whole of its length. | 
aetna to of the roof la mepputes by . a rafters, 
t to incipals, a ventilator wit forated 
sides crowns the peek.” Thee iron ventilating A. ee rs rise 
fromthe top of the building, as well two chunney shafts 
100 &. in divide the retort house into three equal parts. 
Each bouse contains thirty retort ovens each 20 ft. long, 11 ft. 
3 im. Bigh, and 8 ft. 6 in. wide, carried on conerete piers, as | 
shows in the section, and supporting two rows of arches, the 


ned by semicircular 


upper of whieh contains the retorts; the general arrange- 
of. brickwork for these ovens and their connexi0n 
with the is shown in the longitudinal section on 
106.» The. cast-iron floor of the retort house is formed 
of §-im- thick... The plates are cast in nymphs ft. 
@ that each can a bearing over the centre of 
elumns, aad rolled joists, to which they are secured 
by 9 im bolts, about 9 in, apart from centre to centre. 
1 the plates is 3 ft., and they are flanged all 


rotund, Ganges at the end over the rolled joists are 3 in. 
~at = ends, inereased to 5 in. in depth in the centre, 


with. 4 belt holes placed 9 in. apart to secure the 
P together. ..Where the castings close around the main 
colgzans whieh support the roof, they are formed with semi- 


cingular recesacs to fit the shaft of the column. A series of 
mal the staging, ranged in two rows down 
eagh side of the bailding, the centre line of one row coineid- 
ing with that of the main columns and the second row, at a 
distamee of 124. Gin. The lower part of the small columns 
is Af, diameter, and forms a pile with pointed end, and are 
d te 30 ft. into the ground. To the upper 
e these piles, which are finished with a flange, are 
& the columns, which rise to the underside of the rolled 
" oor ie bolted. These columne are 9 in. 
he base.reduced to 7 in, below the cap, 
an@areaff#inemetal. The rolled joists to which the cast- 
irae are bolted. are shown in the general section, 
as Weil the detail. They are placed transversely across 
the one end resting op the outer wails ot the house, 
and the u the briekwork of the retort ovens. The 
je d deap by Cin. wide by. din. thick, and the wed 
e e the upper flange to the level of the top of the 
ne ee Where these joists cross the top of the small 
co they are secured thereto by four j in. tapped screw 


of eonerete which carry the main columns of 
the are @ ft. square, and reach to a depth of 27 ft. 
iy we rinity high water, Upon these brick piers 6 ft. 
sq 


abive the footings, and crowned with a stone 4 ft. 
sj Gare by 1 ft. thick. These piers are ranged tn two lines, 
plawed 20 ft. a from centre to sentre longitudinally. The 
cclumns are i8in. in diameter above the base, reduced to 


| 


i 





at level being of concrete, 9in. | whie the bolts which fasten it to the capital pass. 
thiek apd 4) in. briek.on edge. Fifteen feet above the cast- | Above the level of the plate web, the space between 





1S ims below the necking at the top, the thicknoss of the 





and also of two angle irons, each 3in. by 3in. by jin. For 
a height of 6 ft. 6 in. above each bearing, a plate web + in. 
thick extends. The sole plate at each end of the rib is formed 
of a plate 24 in. long by 18 in. wide and jin thick, through 


the top and bottom flanges is filled in with lattice bars 2} in. 
wide and \°, in. thick, in addition to vertical stiffeners, 4in. by 
jin., and placed 9ft. Gin. apart. The rib throughout is 
fastened in every part by rivets Zin. diameter placed 4 in. 
apart. The space ween the columns and the side walls 
are spanned by smaller arches, which connect the ribs of the 
roof te the shell of the building. The flanges of these arches 
are of angle irons, connected by a in. plate web, 12in. in 
depth. The manner in which they are secured to the ribs, 
column, and wall is shown in the detail, upon page 113, 
which also shows the construction of the roof covering and 
the spandril filling, between the large ribs and the smal! side 
arches, Longitudinally the main ribs are connected to- 
gether from column to column by girders 2 ft. in depth, with 
flanges, each formed of one T-iron 4in. by 8in. by yy in., 
and lattice bars 3in. by yin. connecting them, and kept in 
position at the points of intersection by rivets and studs. 
At the ends of these girders, where they sre secured to the 
principals, the ‘T-irons are turned down upon a vertical 
plate ;4 in. thick and 8in. wide. On each side of the centre 
of the main ribs there will be four rows of purlins, formed 
of T-iron at top and bottom, with lattice bars between. 
The rafters carrying the slating are spaced 6 ft. 8 in. 
apart, and are formed of I-iron, 4 in. by 3 in. by ¥; in., 
resting at one end upon the open framing carried up from 
the sides of the cistern at the springing of the main rib, and 
sloping up to the eentre, where it is curved over, as shown, 
and descends to the other side. hese rafters are supported 
at four points in the span from the back of the ribs by 
vertical struts, formed of two J-irons fastened back to back, 
and splayed out at top and bottom, as shown. Atthe corner 
of the roof the rafters are braced diagonally by bars 2 in. by 
fein. The standards for the louvre frame, and occupying 
the centre of the roof as shown in elevation and section, are 
placed 6 ft. 8 in. apart, and immediately over a pair of rafter 
standards. ween these standards are four rows of 
louvre plates. The rafters above these, whieh carry the roof 
over the louvres, are of T-iron 3 in. by 2 in. placed 6 ft. 8 in. 
a 

re the small side arches which connect the main ribs 
with the walls of the house, and for the whole length of the 
building on each side runs a tank, as shown in the general 
drawings, and also in the enlarged section on page 113. It 
is 1i ft. wide and 2 ft. deep, having overflow pipes placed at 
every 20 ft., a so that 18in. is the maximum depth 
the tank is allowed-to contain. This cistern is built up of 
jis plates, stiffened transversely every 6ft. Sin. by T-iron 

in. by 3in. by Yeiny and by one longitudinal 7 - iron 
stiffener of the same section. 

The cisterns on each side of the house will be in three divi- 
sions, to allow of free expansion, and the sides and ends are 
not built into the walls, but left 
division of the cistern is rivetted to the arched ribs beneath, 
which et it. 

Spe coh —* Seb engi 
R - way with ii 
and wooden Sillets, The louvre roof will also be covered in 
the same manner. 

are sho 


The three ventilating towers, which 
general elevation and im detail, are formed of sheet iron } in. 








thiek. ee as eS Ree 
of the roof, and the third, or central one, to a height of 21 


Each are 12 ft. square, and of the same The plates 
of which are formed are secured at the angles, as well as 
angle irons, 3 in. by 3 in. by jn., and 
and horizontally by T-ironus. 
and panels are of cast iron, } in 

the plates, which form the of 


im. 
sumphs a foot from their invert level, and these are entered 
at intervals of 60 ft. into transverse drains of the same 
diameter, which communicate with the main sewer outside 
the bailding—a culvert 3 ft. by 3 ft., with brick sides and in- 
verts, and covered with York landings. 


Merrorotitan Tramways.—At the meeting of the 
Metropolitan Board of Works held on Friday last, the 
chairman stated, in reply to a question from Mr. Shaw, that 
it was the intention of Board to oppose all Tramway Bills, 
until they saw how the tramways worked in the cases of lines 
already sanctioned by Parliament as an experiment, and if it 
was found that they did not interfere with the public traffic, 
or facilitated it in any way, then there opposition would be 
withdrawn. 


Tae Marrint-Heyry Rrriz.—The first course of experi- 
mental firing and testing of the Martini-Henry rifle over the 
army shooting ranges at Browndown, near Gosport, has just 
been concluded, and in the general results is very favourable 
to the new arm as compared with the Snider. The trajecto 
is lower with the new arm than with the Snider, ~ wit 
a strong wind blowing across the range, the shooting is in- 
comparably the straighter. The sword bayonet fitted to the 
Martini-Henry is considered to be a much superior 
weapon to the old bayonet, as well as being more available 
for general uses with troops in the field. The length of the 
Martini-Henry rifle also enables the two front ranks to fire 
standing, a most important consideration in the opinion of 
many military men, now that infantry are armed with breech- 
loaders whose rapidity of fire is being every day increased. 
The defects in the new rifle and its equipment appear to be 
a smallness of the chamber as compared with the size of the 
cartridge used, a weakness in the spring which causes miss- 
fires, and an utter unsuitability for service in the field of the 
partitioned ammunition pouch. The first defect may easily be 
remedied by either making the chamber of the rifle larger or 
the diameter of the cartridge less than at present. Now the 
slightest bend in the cartridge, even of so small a nature as 
to be invisible to the eye, renders loading impossible. A 
slight alteration in the power of the spring will cure the fault 
of miss-fires, and the pertitioned ammunition pouch will 
simply have to be disearded for one that can be more readily 
filled and used in the field. 





Merropourtas DisyiaureMents.—The statement made 
by Mr. Ayrton on Monday night with regard to a suggestion 
of the Select Committee on Hungerford-bridge and Welling- 
ton-street Viaduct is worthy of public attention. It was 

ro by that committee, in order to prevent the further 
dis rement of the rietropolis, that whenever any company 
or corporate body dexired to erect a “ it should, before 
coming to Parliament, deposit at the office of the Commis- 
sioners of Her Majesty’s Works and Public Buildings, plans 
and elevations, designs or models.” Lord Elcho, referring 
to this recommendation of the committee, asked the First 
Commissioner of Works whether the standing orders would 
be amended in consequenee. The reply of Mr. Ayrton was 
to the effect that he had no intention to interfere with the 
business of the Board of Works, that it was a question which 
would require much consideration whether it was desirable 
to alter or take away the powers by the local au- 
thorities, and that while the local authoritles possessed their 
present functions, “any such course on his part as that which 
the noble lord suggested would be useless.” A more unsatis- 
factory answer to the question put by Lord Elcho it was 
scarcely ible to make. No doubt nothing can be done to 
protect London from disfigurement under the Government 
—or rather lack of government—that at present exists in 
the metropolis; but the question is, whether it is not im- 
perative to get rid of the anomalies under which we suffer, 
and to create a central controlling power. The results of 
this independence are visible all around us—in the bridge 
over Ludgate-hill, in the hideous girder which destroys the 
view of London-bridge and of St. Saviour’s—our finest parish 
chureh, in the horrible railway sheds at Hungerford and 
Cannon-street which obstruct the river view, and in the rail- 
way bridges across the Thames, one of which, perhaps the 
ugliest of all, bas been allowed to mar the proportions of the 
new bridge at Blackfriars. Across our streets railway engi- 
neers are permitted to throw what Mr. Layard aptly ca 
“ hideous iron boxes,” and there is — duthories in 
existence to rail com isfiguring to 
are wr oth catast week, the Thames fa. 
. fact is, the Crown, the Board of Works, the 
Commissioners of Sewers, the Office of Woods, the Corpora- 
tion of the City of London, the different vestries and district 
boards, have all separate and independent powers. Each of 
them does what it likes in its ge ge awcahers marvel is 
that which — facilities of doing mischief, the 
not be worse than it really is —Palé 
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RAILWAY GAUGES. 

We have pleasure in publishing the ing letter from 
Mr. Carl Pihl, engineer to the Norwegian ernment. 
Sie Lethe on ain 5 8 eee ineer, weil known 
for the energy, with which he has roasted the cause of light 
failways, conteins tauch interesting information upon 
the narrow gauge Norwegian lines. 


Sir,—Alliow me. to acknowledge .the receipt of your | « 


esteemed favour some time ago. 
It will give me great pleasure to comply with your request 
to supply particulars relative to the construction and work- 


ing of the 3 ft. 6in. gauge railways in this country, and the | creased 


more so from knowing the active 
in furthering an object fora 
not ee 

the construction and working, @p6m economical principles, of 
light, narrow-gauge rail #© that this efficient ardoe 
of communication may be brought within the means of com- 
munities where its introduction wader its more general form 
would be a financial mistake, ifmot an impossibility. 

The particulars you require as to the cost, carrying 
capacity of carriage, and wagon, stocks, &c., I have specified 
in the annexed list, but with regard to them, I must be 
allowed to make a few remarks. 

Notwithstanding the very fa¥ourable comparison pre- 
sented by the 3 ft. 6in. gauge as brought into system 
in this country, against that of the 4ft. Sjin. gauge, I 
eannot ascribe this advantage as a résult of gauge only, 
which, by fairly analysing the matter, I think must be 
fully admitted. In my opinion, new features in the con- 
struction and in the ioning of the 
contributed their full share to meet the end. Thus, if we 
take, for instance, a carriaye-body by itself, with room for a 
certain pumber of passengers, Se eet Ree Sane oon 
the gauge ean make but a small di in or weight, 
nor will it effect any material change in the undérframing 
either ; the axles and wheels can be reduced in weight. The 
marked difference 1 therefore me pes to a 
radical change in the construction of the ri ing wack. 

From the aanexed tracing you will ive I have adopted 
a combined central buffing and ing arrangement, run- 
ning confinhously througbout the train, and attached 
to each wagon by Yelute spri Thus is the framing of 
each wagon of e indepe' t @fthe rest of the train, 
whereas in the old system the carriage nearest the en ‘ 
for instance, had @ withstand the full strains of the whole 
train. According t6 the new arran ent, every wagon is 
charged only to do. @uty for itself, if I so-may express myself, 
and I consequently am enabled to simplify and lighten the 
rolling stock in moré than one way. 

I have been rather particular upon this point, from the 
fact that I know that some few, being eager in their ad- 
voeacy of the merite of the narrow gauge, issue bills on its 
behalf which I, for my part, could not accept. The matter 
itself rests upon such sound principles that any advocacy 
that is of the least doubtful nature will do no good in the 
eyes of competent judges, and, upon people who cannot, or 
will not see discussion is lost. 

After this declaration of my opinion upon the subject in 
general, I shall add a few words with regard to the Table. 

The length of carriage or wagon is exclusive of buffers, 
which projects 18in. on each side beyond the body on the 
3 ft. 6im. gauge stock. The chief of the wagon stock is 
adapted for the carrying of timber, deals, &e., this being the 
staple article of transport on the railways in this country. 
For this reason the trucks are liy 18 ft. to 263 ft. long, 
and the load limited from 54 to 6 tons, thus necessita- 
ting @ long and consequently heavy wagon compared with 
the paying load. Had the ace, on other Cond, been 
of a weighty kind—minerals, for instance, allowing the load 
to be carried low and concentrated—then, of course, this 
would permit a construction where the dead load relative to 
the paying load would be gregtly reduced. 

As to your other question—the resistance of trains in 
motion—I have not as yet had the opportunity of taking 
any direct dynamometrical results ; Lam, however, just about 
constructing an apparatus for thatend. In the mean time 
I have had coment trials made by trains of known or caleu- 
lated weight, one of which shalk here be specified. ‘he train 
consisted of : 

1. Locomotive of the Bissel bagig glass, having cylinders of 
11 in. diameter and 18 in. stro! iving wheels of 3 ft. 9 in. 
diameter. Total weight of , 17 tons nearly, of which 
12.85 tons on the two pairs of eoupled axles were available 


you are yourself taking 
last thirteen years, viz., 


for 

2. Sixteen plank trucks, each 264 ft. long to outside buffers, 
13 ft. wheel base; load of each, 8} tons; making a total 
length of train, engine included, of 443ft.8in. Total weight 
of train, engine included, 149 tons. 

This train was taken up an incline about 2} miles long, 
the lower part of which has a gradient of lin 118, and the 
upper part of which has a gradient of 1 in 100, witb, curves of 
1000 ft. and 980 ft. radius. Thegpeed, at first being 14, went 
down to about 10 miles an hour, pressure in boiler varying 
from 100 to 120. If we from these simple data calculate 
the pressure on piston at 108 — — inch as maximum, 


; 2x 108 « 18 
we have the traction on therail=———j5-—— =5,227 lb. The 
‘ x 149 x 2240+ > as 
gravity of train= 5 =3337.6. If to this is added 


17 x 20 lb.= 340 Ib. for resistance of engine, we get train re- 
5.227 —(3337 + 340) 


sistance = 739 tons = 12]b. per ton. 


This result is, however, unquestionably too favourable to be 
considered as definite, as the train would possibly not be 
able to maintain the above speed for any distance, which 
also showed itself to be the case, when the train on the top 
of the incline had to pass the curves, in which ease the speed 
fell considerably off as before menti If we calculate 
the resistance on a straight line as low as 7 or 8 Ib. there would 


have, I am happy to say | and 





be only between 4 to 6 1b. left for curve resistance, which I 


E 
certainly think too little. In the meantime J find it sufficiently 


Se ee cote Se Ss ae ee 
as little if not less than on the broader gauge. I - 
ever, by the dynamometer soon to get more 

The relative cost per mile of of the 3 ft. 6in., and 
the 4ft. $8 in. Se ee ae 

fur tho mane tino andr enc clamaist, Wena at eee 


letter to which you allude, published in Exorneentve of 
March 8th, 1867, I gave the cost of three different lines, one 
on the 4ft. 8} in. and two on the 3 ft. 6 in. system, which 
were all built at the same time, and altogether under equal 
circumstances and views as to economy and efficiency. Since 
then I have compiled a table of statistics which I think of 
interest, as it shows the actual cost for each separate item, 
such as for excavation, it way, stations, &c., for the 
lines hitherto constaaiileaeell as for the lines now to be 
made or proposed. ~~ Py 
* 


gr 
i 


Pires 


a CR . * 

Speaking in general terms Pshould that a 3 ft. Gin 
gauge here would cost about two-thirds of a 4 ft. 8} in gauge. 

~ . . * * 

As will see the Table of equipment, the Drammen 
use tee tos eee ae of only 8 tons 
on driving wheels (or 2 tons on each. w is, not 
more of & loaded wagon. engines 

pas- 


and also, as experimental i for 
lines of tnaliet amount ay” aie feultfag WH 
as the medium of trans in place of common roads. 
The proces propose for the peilding of such lines is 
in poset the locomotive bring the standard font which 
~ moe be Pere? bey for this Lang 
pose the weig' a loaded ‘ t way 
therefore propose to lay pe light Rae 9 per yard. 
Hoping this information be of service, E leave it to 
your diseretion. From the periidicals I see thatthe light 
or Tailway system is agaif®a question of the’ day, and 
although I believe nobody more than myself, fromemy posi- 
tion im the introduction of the present 3ft. Gin, gauge 


List of prices, weight, carrying eapacity, $c., of Carriages 
and wagons on the 4ft. 8him gauge and the Bft. 6 in. 
gauge railways in Norway. 
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goods wagon 


‘Plank and timber wagon 


i. 
i. 
: 


N.B.—When measured from. outside to outside of buffers, 


carriage 


» 
” 





Composite ist and 2nd 
che wage 





Sft. isto be added to the length for the 3 ft. 6in. gauge | 


stock, and 34 ft. for passenger carriages, and 2 ft. for goods 
wagons on the 4 ft. die. auge stock. Although the trucks. 
are constructed to carry the same load as on the 4ft. 84 in. 
uge, the load in practice is, however, stipulated to only 
tons. 
system, would like to see this very important subject fairly 
p some I must nevertheless, at present, decline taking any 
active part in the discussion, not only because my time at 
this moment is heavily taxed with pressing business, but also 
in some measure on account of the drawback to me in carry- 


forwarded 
portance on written by ho peepete a Gs. Celoaes 


a 


In recent article « 
stated that the pi ins wns aed poplag a aietiond 
of 5.72 per cent. was cr, te fact ht that te 
ee eee 

D. 





COMMISSIONS AND INDIAN ENGINEERS. 
Tur following letter bas been 


lishman to 
Mr. H. J. Wyllie, London, to the Punjab 
mission of 5 per cent. had been offered to Mr. Lec Smith, the 
resident engineer to the railway, by the contractor for the 

ironwork upon the line. 

lishman Office, Caleutta, 18th January, 1870. 

Sir,—In the London newspapers late! ived, I observe 
| you positively deny the statement of the Caleutia Englishman, 
|‘ that a commission of 6 per cent. has been offered in writing 
|by the manufacturer who is making the ironwork for the 
Lahore and Jhelum Railwey.” The succeeding part of the 
article in the Englishman, you observe, fixes upon the en- 
gineer at the head of the works as the party to whom the 
offer had been made, and vou point out that Mr. Lee Smith 
was the engineer in this country, while that you yourself 
had e of the sgncaieg Department in England. 
The in question ciearly alluded to transactions in this 
jeountry, and the offer alluded to in the Dnglishman was 
made by a fontractor, who was supplying ironwork 
for the railway. It went on to say that this transaction 
showed the necessity for the famous circular addressed to 
civil engineers in this country. Mr. Lee Smith was the 
‘engineer, and to him the letter containing the offer of a com- 
mission was addressed. Your positive denial refers to your 
contractors in England, of whom nothing was said. The 
question was sent officially by Mr. Lee Smith to the 
, nt of india, and he dealt as honourably in the matter 
asthe Huglishman said he would. Mr. Lee Smith, I doubt 
fidt)will corroborate the facts now stated, and I am sorry 
you dif not refer to him before you made s0 positive a con- 
tradiction of matters well known here, or ail so absurdly 
to ulterior proceedings to be taken by Mr. Lee Smith. The 
| Englisiitwan would not have asserted that a letter of the kind 
was in existence without having the clearest evidence of the 

truth of the statement. 

I remain, your obedient servant, 
J. OB. Saunvers, 
Proprietor of the Englishman. 
To Henny J. Wri1tz, Esq., 
Punjab Northern (State) Railway Office, 
Westminster, London. 











| 





Worxine Men’s Trarns.—In the House of Commons 
last Tuesday night, Mr. Reed gave notice that on bse 
next he would ask the Vice-President of the Board of | 
whether the Government would be prepared to propose such 
alterations in the Standing Orders of the House as would 
| require that in all Metropolitan Railway Bills provision 
should be made for running a sufficient number of cheap 
trains for working men at convenient hours on all days of the 
week except Seatey. 





Tus Transit or Live Srock.—In the House of Com- 
mons on Tuesday night last, in answer to a question from 
Sir BR. Anstruther, as to what 6 had been t to ensure 
the more humane treatment of live stock during their trans- 

rt by rail or by sea, Mr. W. E. Forster stated that Lord 
De Grey, being anxious to carry out the Act of last Session 
and the wishes of the House in that im t matter, and 
also to obtain all the facts before taking any steps, appointed 
a departmental committee immediately on the passing of the 
Act, to go into the whole question, to take evidence, and 
make suggestions with regard to it. He was sorry to say 
the report of the committee had not come before them as 
seon. as they had hoped it would, but that arose solely in 
eonsequence of the laborious nature of the investigation the 
committee had to make, for the ittee had attended to 
| the matter with great assiduity. The report tin | ay 








& | been received; but the evidence was not yet prin 


|soon as the Government had received the evidence the sub- 
ject would be taken into their most serious consideration. 

Tas Mayitts axp Hose Kono Treitzcrarn.—A pro- 

spectus has been issued of the Manilla and Hong Kong Sub- 

marine bap oe” ny (Limited), with a capital of 

850, 0001. in to lay a cable of 650 milesfrom Hong 
to Manilla, with ‘gonnexions through the spe 


Which in the shape of cable 
her length of 470 miles. Ultimately a 





‘auilla to Singapore wid Labuan 
and ak, but" ; be © question of separate and 
additional capital. mpany have an exclusive conces- 


Spanish Government, and the 
Kong, with the local 
up of islands, is believed by the 
pable of yielding an ample —. Al- 
though the trade of the Philippines is known to be important, 
no precise statistics in soletion to it seem to be available. 
The enterprise, therefore, must in some degree possess an 
experimental character, but it has the recommendation of 
not being a competitive one, as well as of the fact that in the 
noe of commerce the oan fog ma year 

throughout its entire expected nerease 
in bn bh The work is to be completed for 297,0001, by Mr. 
W. T. Henley, of North Woolwich, who is to take 70,000i. 
in fully paid shares, and to pay interest at the rate of 6 per 
cent. per annum until the opening. 





Northern Railway, with regard to the statement that a com- 
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RETORT HOUSES AT THE BECKTON WORKS. 


JINEER: MESSRS. AIRD AND SONS, CONTRACTORS. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. | 


ig-Iron Market.—Since this day week there | 


Glasgow 
of about one sbilling per ton in the price of | 


P 
o fall 
pig iron. : 
prices were as high as on the preceding Wednesday, 55s. 
cash, and 55s. 34. one month pg | paid. The market was 
quiet on Monday, and prices fell Sd. or 4d. per ton; there 
was a further decline yesterday ; and to-day the market has 
been very flat, with prices varying from 54s. 5d. one month 
to 530. 10d. cash. At the closing the market was slightly 
better. Coltness No. 1 and Gartsherrie No. 1 are now both 

uoted at 62s. 6d.; No. 1G. M. B. at 55s, 3d. to 55s.; and 
No. 3 at 63a. 3d. The shipments of Scotch pig iron for the 
week ending on Saturday last amounted to 5122 tons, which 
was 1645 tons less than the amount shipped in the corre- 
sponding week last yeer. 

The Tay Bridge Scheme.— Annual Saving of 10,0001. to 
Dundee.—The Dundee Advertiser says it is caleulated that 
a great saving to consumers of coal would be effected by the 
construction of the Tay Bridge. It is estimated that some 
360,000 tons of coals are consumed in Dundee annually 
about 1000 tons aday. Supposing that on 200,000 tons of 
coals brought to Dundee by railway there would be a saving 
of la. per ton, as compared with the steamers, an annual 
saving of 10,0001. would be effected. While giving this jotting 
about the bridge it may be mentioned that Mr. Stirling, | 
chairman of the North British Railway Company, has had | 
an interview with the Lord Provost of Perth, relative to 
the proposed bridge over the Tay at Dundee. Mr. Stirling's 
proposals have also been before a meeting of the magistrates, 
whose opinion is that the proposed bridge should be « nigh 
level one, so as to admit veewle to the w parts of 
Tay. Mr. Stirling is to meet with the magma of Perth 
on Friday next. The community of P are eecurity for 
about 100,000/., including interest, expended on the Perth 
harbour works. 

Wick Harbour Works Disaster.—The disaster resulting 
from the storm at the beginning of last week to the harbour 
works at Wick, now that the storm has been followed. by a 
calm, has proved to be not a whit less than was at first ex- 

sted would be the case. It has been found that nothing 
is left but the rubbish foundation of at least 400 ft. of the 
breakwater. Immense blocks of stone have been carried 
into the bay to a distance of 40 ft., and in some cases 50 ft., | 
and smaller blocks have been carried at least 100 ft. further 
up the bay. So far as can be ascertained, the foundation, 
which is below low-water mark, has not been mach disturbed. 
Nothing is yet known as to what stepg are likely to be taken | 
in view of this serious disaster to = town &nd trade of 
Wick. The annual meeting of the British Fishery Society 
takes place in London early in March, and it is hoped that 
steps will then be taken to make arrangements for the repair 
of the disaster; but as the society only contemplated the 
expenditure of 100,000/. on the breakwater, and as upwards 





cult to see where the funds are to come from to finish the 
structure 
estimated by the resident engineer to be 42 ft. from hollow 
to crest. The spray from the waves, after striking the 
parapet of the breakwater, rose to a further height of 150 ft., 
and was carried by the wind as far as the 
distance of 1500ft. The gigantic waves struck the pier 
every seven or ten minutes, and the shocks continued without 
intermission for three days and three nights. 

Serious Damage to the New Pier at Anstruther.—The 
same storm was also felt with great severity at Anstruther. 
The new east pier or breakwater, which has just been finished 
at an outlay of about 4),0002., has again sustained serious 
damage, about 80 ft. of the outer section, which faces the sea 
on the south, having been overturned. 

Steam Roller for Macadamised Roads in the Hast Indies. 
—Mr. Douglas, Dunnikier Works, ee a has just con- 
structed a steam roller specially designed for consolidating 
the road metal upon a number {ou — now in 
course of formation in the Bast i machine is 
novel in design, of course, wholly made of iron, and eom- 

rises a twelve horse-power engine and boiler, the latter 
— vertice! and multitubular. The three rollers, of which 
the machine essentially consists, are arranged in the follow- 
ing manner: There are two at one end and one at the other, 
the latter, being on a swivel, serves to guide the machine 
and is worked by a steering. They are f 
2 ft. wide, so that « spa 
operation. Ona recent trial the machine travelled at about 
the rate of three miles an hour, with the steam at 50 1b. 
ure, the boiler being able to carry double that amount. 
‘he machine carries both coal-bunkers and water-tank, 


when in working trim it weighs 16 tons, It is a plain, 
strong article, and seems wel] for its work. 
The Road Steamer.—On y week one of Mr. R. W. 


Thomson's six-horse power roed steamers, with india-rubber 
tyres, made three trips from Bowershall Works to the 
hauling behind it on each occasion a large steam boiler, 


F 


which, with the truck on which it was placed, weighed 11 | 


tons 13 ewt. It conveyed the three to 
steep embankment, from which they had to be 
on planks, as the railway crane was not an 
to lift them off the trucks. It took them up this stiff incline 
without an effort, although the road was at the time inches 
deep with greasy mud. On Tuesday the same road steamer, 
which weighs, with coal and water, under six tons, drew a 
ir of marine cylinders, weighing, with their truck, 19 tons 
4 ewt. from Bowershall to the railway station in the Docks. 
Gasworks Contract.—A contract has been entered into by 
Messrs. Laidlaw and Son, the eminent gas engineers of this 
city, to supply all the materials for the construction of the 
gasworks at Colombo, in the island of Ceylon, and to com- 
plete and open the works within eighteen months of the date 
of signing the contract. 
esere. Scott and Gilmour's Colliery Business.—It was 
feared a few days ago that the extensive coal-mining busi- | 


On Friday last the market was firm and 
"he that im the'tncantinge the Sdsiness of thé should be con- | engi 


| will doubtless assist to inspirit the Glasgow and Coatbridge 


ee 
| in Pheir wages equal to 2d. per ton on the “oe Saas 


blown out, in a little time the finishéd ifon trade would have 
of 90,0002, of that sum has already been expended, it is diffi- | fis ot 2 Rant 


During the height of the storm the waves were | 


harbour, a | ciliation 


ft. im diameter and | 
ce of 6 ft. in width is rolled at one | 


satisfacti On the Frida ey Mr. Hughes oddvessed 
|p taage macting st Ieitinglon a0 industrial of 
England, and congratulated the north upon the ter- 


down | felt that an impetus had 
Cleveland Lronmasters’ 





ness carried on by the sequestrated firm of Seott and Gil- 
mour, in the district of Wishaw and Motherwell, would have 
to be brought to a standstill; but this fear was put at rest 
yesterday. At 4 ing of the creditors then held Mr. 
Monerieff Mitchell, C.A., was duly elected trustee upon the 
uestrated estate, and a resolation was unanimously 


ducted as heretofore. One of the principal creditors is Mr. 
Merry, M.P., the well-known ironmaster and coalmaster, 
better known, perhaps, as a patron of the turf. Mr. Gilmour 
is bis nephew. 

State of the Malleable Iron Trade.—Since the settlement 
of the dispute between the Glasgow Iron Company and their 
ironworkers, the workmen at most of the ironworks in the 
Coatbridge and Glasgow districts have shown a determina- 
tion not to rest content with the 5 per cent. of advance which 
they lately received upon their former rate of wages. As 
the Motherwell and St. Rollox men have got 10 per cent. of 
advance, the others think they are equally well entitled to 
that amount, and they have resolved to come out on strike if 
their demands be not acceded to. The decision just come to 
regarding the wages of the North of England tronworkers 


men to press their claims. The entire site on which Dundyvan 
Lronworks stood has been taken the purpose of re- 
erecting a large malleable irgut modern pa 
The chief partners in the firm Wha @ leased the ground 
are Mr. Eadie, of Robertson and Eadie, coalmasters, Airdrie, 
and Mr. D. M'Corquodale, late manager of the Phenix [ron- 
works, Coatbrid It is said that the firm are aleo nego- 
tiating with a view to take over all the houses, offices, and 
stores in connexion with Dundyvan estate—and the cot 
as well. There is not a more convenient situation on a site 
better for traffic by railway, road, or water in the 
whole district than this one, and with capital and enterprise, 
i dev In the Airdrie 


i ly an abunda 
the allied trades are well supplied with work. 


oo 


NOTES FROM CLEVELAND AND THE 
NORTHEKN COUNTIES. 

The lronstone Miners.— he whole of the North of England 
irom trade has during the past fortnight been apprehensive 
of @ serious calamity, nothing less than the entire stoppage 
of that industry, owigg to a strike amongst the iroustone 
miners at Brotton, naar Saltburn-by-the-Sea, for 
va At one time the strike threatened to become 4 
buf fortunately the masters succeeded in getting the 
setfled by giving an advance of jd. ton. A rise of 2d. 


per ton would have amounted to little short of 50, a year 
out of the pockets of the masters, Had the strike i 
the whole of the blast furnaces in the north would have been 


been at a standstill, and thousands of men would have been 
thrown out of employment. 

The Wages of the Tronworkers.—It will be remembered 
that the ironworkers of the North of and applied for an 
advance of 10 per cent. in their December last, and 
that the masters, t Con- 


vis. ¢ 
for shinglin 
puddling om 
and the Middl 
ae Soe : = that either side desiring 
ec on t st January, 1871, or on gg pein 
shall give three months’ notice to the . N.B.—This 
agreement to apply to all subscribers to the Board who 
in forges or mills, and who were reduced in 1867. 

(si ) Tomas Hvemns.” 
The settlement of this important question has 


mination of the wages question. 

The Cleveland Iron de.-There was a numerous at- 
tendance on "Change at Middlesbrough on Tuesday, and a 
considerable amount of business was transacted. diffi- 
ao the miners and the ironworkers having been 

by the advance in their wages, makers and 
been given to trade. From the 
Association returns it appeared that 
during the past month 100 blast furnaces had been blowing, 
and the total make amounted to 134,168 tons—an increase 
i with the oo a last of 16,756 tons. 
There was no e¢hange in the prices, are as follows :— 
No. 1, 648.3 No. 3, 50n. 6d.; and" Noo 440s. 6d. Finished 
iron is qtioted as follows:—Common bars, 6/. 17s. 6d. to 
71. 2s. 6d.; cable irons, 7/. 7s. 6d. to 7/1. 10s.; best iron, 
71. 176. 6d. to 81. 2s. 6d.; best best, 82. 10s. to 81. 12s. 6d.; 
ship plates, 8/. 2s. 6d. to 87. 5s.; boiler plates, 82. 17s. 6d. to 
91.; angle iron, 7/. 10s. to 71. 15s.; rails, 7/.; light rails, 
61. 16s. to 7i.; puddled bars, 4/. 15s. to 47. 17s. da. : cast- 





iron girders, plain, 5/. 12s. 6d.; chairs, 3/. is.; wrought-iron 
girders, 31. 1Us. to 14/. 10s. There was a« fair inquiry for 
plates and angle iron. 


Iron Shipbuilding on the Tees.—At Stockton both Pearse 
cal Se. onl Nearian: Sol, and Ges ao tee busy. At 
Middlesbrough on Monday Messrs. Backhouse and Dixon 
launched a splendid screw steamer, the Odin, 570 tons 
burthen, to trade between and Newcastle, and 


by Son See Ss ee ton. ato; dane vessel Biair and 
Co. have built compound engi power. . 

The Institution of Clove week the 
monthly meeting of the Cleve’ engineers was held at 


Middlesbrough, when an interesti 
Mr. big ae Pendred’s paper “ 
ducing Wrought Iron free from 
Cost than hitherto.” Jones, of Fox, Head, and 







Co.'s Ne Rolling r. Edward Williams, of 
Boickow, Vous han, and . Edgar Gilkes, of the Tees 
lronworks, and Mr. il, of the same place, all 


contended that the proposed inethod was impracticable, and 
if possible at all would be foo gostly. Mr. Pendred replied, 
and informed the society thet the asothod had been practi- 
cally and successfully tested. Mr. Wallace, of Gateshead, 
then read an interesting and able paper on marine engines 
and boilers. o 

The Middlesbrough Chamber of Commerce.—On Tuesday 
the annual meeting of the r of Commerce was held 
in the Royal Exchange. The secretary, Mr. John Jones, 
read the report, from whieh it appeared that the Chamber 
had taken an active part in bringing several interesting 
questions affecting trade under attention of 


authorities. Mr. Bolckow, M.P., resigned the of 
president, and Mr. Isase Wilson was elected to fill the 
vacarcy. The secretary signified his intention of 
owing to bis having so many importent i in eon- 
nexion with the iron trade, At the request of the > 
he co: to continue in his office until a successor shall 
Took Salt at Middlesbrongh-—Mowards the close.of 

at Mi _ Jast 
year Messrs. Bolekow, Vaughan, and Co., Mid ugh, 
commenced to sink two shafts with a view to working the 
immense of agree which underlie the pp iow. Up 
to the present 1 ‘hoe -got down pwards of 75 {t., 
and ate progressing i i welll ‘Another com- 


r 
pany has been formed to work salt in a different part of the 
town. The gentlemen forming that company afe very 
sanguine of suceess. , 

Dock Extendiom at Middlesbrough —The dock extension 
at Middlesbrough, upon which the North-Hestern»#ailway 
Company agreed last year to spend upwards of 9Q,000/., is 
being vigorously proceeded with. ++ Wie: 

The Tyne I 


T ement ye —A few days ago 
wees the annual financial report of commission, which is 


presided over by Mr. Ald. Cowen, M.P., was issued, and it 
shows the great amount of and care devoted to the 
development of the Tyne. During 1869, although there was 
such a great depression in trade, the revenue of the commis- 
sion amounted to 125,717. 5s. 6d.,.an inerease over the 

vious year of 37821. 6s. 8d. No fewer than 4,512,177 tons of 
material have been dredged at a shade below 4d. per ton. 
Fewer vessels used the port last year than in 1868, but the 
tonnage exceeded that year by 00,838 tons. The — 
increased 33 per cent., and in this respect the 


g 








of Sun- 
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Tore Wearuzk axp Tue TeLecGRarus.—The 
day last and the snow which fell in some 


interrupted te pe ares ere ers 
Monda oy just at the busiest period of the for tele- 
in Z To wires ; ton, 3; 
1+ Novmaben'® Hull, seamen bi. Gaon 2; 
2 ; 3; * > #3 
i 2; Leeds, 4; 8; Manchester, 2; 
—— gham, 





Gas Company's works. The four old houses in Chatham- 
place have been pulled down, and the matérials are nearly 
all cleared away for the formation of the approach to the 
Embankment from Bridge-street. Of the portion of the Low 
Level Sewer between the terminal point of this contract and 
the commencement of the 8 ae now being constructed by 
the Metropolitan District Railway <a! in connexion 
with their works from Saint Andrew’s-bill, a length of 458 ft., 
has been constructed. Between these two points 670ft. of 
the subway, 430 ft. of the smaller sewer, 
have also been constructed. The excavations for the pen- 
stock-chamber to be formed near the bridge are sunk tc s 
depth of 16 ft. 
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The circulation of ENGINEERING exceeds that, collec- | tions sgalent Bis: throughs 5 
ively, of all the other week i and mechanical impression produced easy eolamn | Tee Table ; 





remove. it i 3 f ‘art B 

A cannot be received for insertion in the current apart time et ee ny a 
wook Inter than & ¢.u. on Tharaday, Tho shares far abesetan- ship, of upwards of 20,000 tons burthen proved 
ments is three shillings for the first four lines or under, and eight ee . . : 

pence for each additional line. failure asa ee oe ae 

The price of ENGINEERING to anneal subscribers, receiving | a ferry boat of tons should necessarily 

at three profitably upon a course of 20 miles with a 

stream of traffie flowing to and fro. As absurd iy 


ct 


tamped copies at places miles away from the General Pogt 
Office, is U, 128. 6d. If credit be given, che harap 2, 6d. extra, 
subscriptions being payable in advance. = 
cpcheauer end money orders to be made paysble only to Mr. | argument, that the weight sheng ep 

Office for Publicationand Advertisements, No, 87,Bedford street, induce rolling. Those who so freely illus- 
Strand, W.C. trate their case by quoting the Great Eastern, 
unable to realise the fact that the weight of 120 tons 
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ENGINEERING is registered for transmission abroad, on the deck of a hoat of 7000 tons capacity would 
-_~— | produce no appreciable result. -In their mind's eye 
: NOTICES OF MEETINGS. ithe deck of such a vessel appears erowtled with 
Tae INSTITUTION OF CIVIL EXGINEERS.—Tuesday, Fe | pail . to th ol of for other 
22nd, at 8pm. 1. “The Mhowkee-Mullee Viaduet, G. 1, P. | *ailway carriages (to the exclusion of space 
Railway,” by A.B. Terry. Assos. Inst, OL. & a punctiotion of | accommodation), which would fearfully hamper the 
is ridge, i Avg CL. Wy. te ° } } ; 
Civit AMD ManUAtione Pxortcns SoGktY Wednesday, /24P, and inconvenience the: passengers; instedd .of 





28rd inst, at 7.30 Pw, paper on “'The Mafitime Canal ond the | Whieh the width of such a train would nob be 
Nile,” by B. Haughton, Past President. uarter that of the boat. With regard to the 
—— \diterence of gauge urged as existing upba 
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sep mp tek tng Bie dtiig t= connect the port with the main line, give those pas- 
ENGIN E ERING sengers who select the Dover and Calais route a con- 
- siderable advantage in respect to time and distance, 

FRIDAY, FEBRUARY 18, 1870. without materially interfering with the routes to the 


north of France and Belgium. 


roe ce Ha UEP HS 8 =| To all who are really able to appreciate the require- 
INTERNATIONAL COMMUNICATION, | ments for working the Channel traflic it is apparent that 
In the midst of all the numerous schemes, more or | it can (at present, at least) be only omored so Bregeees 
less chimerical, for meeting that requirement now|by Mr. Fowler, and, though the expense of con- 
allowed on all sides to be an absolute necessity, the | structing the necessary harbours on both sides will be 
wage ow of Mr. John Fowler, Mr. Abernethy, and | great, and a considerable delay must be incurred before 
Mr. Wilson has gradually taken a more and more | the new route can be opened to the public, it is at 
prominent position, until it is recognised as the one | least gratifying to know that this means of Inter- 
means whereby the present inconvenience attending | national Communication has emerged from the vague 
the Channel transit may be avoided, at all events, | region of mere projects, and developed into an under- 
until the advancement of engineering skill and enter- ubing of which the foundation is now securely laid. 
rise has pointed out a more efficient way, and proved Pes Bi a Ea 
a actual construction all that’ may be claimed for it, 
and which shall supersede the large boats, and ample RAILWAY BRAKES. 
accommodation Mr. Fowler provides, by accommoda-| A Raztway train moving at a speed of 60 miles 
tion more ample and transit more convenient and more | per hour, or 88 ft. per second, has the same velocity 
rapid. Such schemes, despite the fact that some of | as a body would acquire in falling freely from @ height 
them have been considered and advocated by engi-| of 120.96 ft.; and if it were possible to change the 
neers as able and respousible as those connected with | direction of its motion so that it should be projected 
the Channel ferry, must needs give precedence to that | direetly upwards, it would, if not checked by frictional 
of Mr. Fowler. There is nothing problematical about | or other resistances apart from that of gravity, rise 
his proposition, nothing uncertain. The difficulties to | vertically to the height just mentioned before coming 
be encountered are on the surface, they can be accu-| toa state of rest, In other words, for each pound of 
rately estimated and provided against, and the only | the train’s weight there are 120.25 foot-pounds of 
element of doubt is the degree ot commercial success | “ work” whieh must be expended either in overcoming 
which will ultimately attend the enterprise. the frictional resistances caused by the brakes, or in 

But although the opinion of efficient engineers, | some other way, before the train can be brought to a 
even of those who have put forward less certain, if|staud. Again, a train moving at a speed of 30 miles 
bolder, schemes, substantiate the views taken by the | per hour, or 44 ft. per second, has the same velocity 
promoters of the Channel ferry scheme, a number of |as a body would aequire in falling from a height of 
meompetent. objectors exist, whose adverse opinions | 30.06 ft.; and there are therefore but 30.06 foot- 
possess sufficient weight to create much prejudice | pounds of “work” stored up in it for each pound of 
against the project. Nearly all the objections urged | its weigist, and the work to i done in stopping it is 
by this class of persons are comprised in a letter,| thus ouly one-fourth of that required in the first 
which recently appeared in a daily paper, from a re-| example. The work to be done in stopping ® railwa 
presentative of these non-competents, and displays | train, in fact, varies, as is—or ought to he-weil 
that lack of knowledge upon the details of the thaws known, a8 the square of thé speed at which it is 
he professes to criticise, which amply accounts for| moving; and this being the case it is of the wimost 
the errors into which the writer has fallen. importance that in afl experiments made to determine 

It is urged that, because the Great Eastern bas| the relative value of different railway brakes, ‘the 
roved unprofitable as a passenger ship, therefore | speed at which the train is moving when' the brake’is 
arge ferry boats plying between the English and| applied should be known exactly, and not ‘merely 
French coasts must be aiso commercial failures ; that | guessed at as happens in but too many instances. 
the top weight produced by the presence of a train of| The manner in which a slight error in the deter 
carriages on deck would inevitably cause excessive | mination of the speed at the time the pr rb oe 
rolling; that the difference of gauge between the | will totally destroy the value of the results i 
French and English railways would prevent the inter-|is clearly shown by the — 4 Th this 
change and working of stock on both sides of the | Table the first column shows the speed of the train in 
Channel ; that the harbour site selected on the French | miles per hour; the second column t 
side is eight miles removed from railway communica. | velocity in feet per second ; and the third mn the 
tion; and that, besides the want of judgment shown | height, im feet, from-which « body must fall freely in 
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engine is reversed’ and steam 
istons) is to pray | continuous brakes, 
om — to V7 Prtgas of the train é 
ously, the pressure blocks be 1 | 80 
that the wheels, althaugh jost on (he paot at skhiding, 
are not actually skidded.” Even this result could not 
be obtained—unless accidentally—in ‘regular working, 
for of course the pressure which roduce ski 
ding of the wheels in one state of the would not 
do so in another, and, moreover, no system of con- 
tinuous brake would enable the pressure of each brake 
block on its wheel to be accurately adjusted according 
to the load that wheel might be carrying at the time 





‘ 


admitted’ aiaitist the 
out 
sithu 


of the brake being applied. 
Practically, however, we may assume that, unless 
the rails are in a very “ state, the use of a 


system of continuous brake applied to all the 
eee a train will give a retarding force equal to 
one-fifth the weight of the latter, while if the brake 
blocks are applied to half the wheels only, the retard- 
ing force wilh equal one-tenth of the weight of th 
train, and so on, the. sonien. in o- amounts 
to atmospherie resistance being di 
bane tegen lh ne as their pre 
only lead to unnecessary complications. 
the case, let us now see an error: in 
termining the speed at the moment the brak 
applied will effect the result obtained. If a 
subjected to a retarding force equal to one-f 
its own weight, the space hich it 
before being brought to a state of will 
times as great as if the retarding force was 
the weight of the train; or, in other words, dis- 
tance it will traverse will be five times that placed 
i i ird column 
our Table; or will .be equal to 


eighth column of the latter, This space i 
Saeed aie amnans 
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to a stand after having ran a distance of 1000 ft. 

the point at whick the brake was applied, the 

e being so constructed as to bring into action a 
retarding force equal to one-fifth the weight of the 
train. Heferring to our Table, it will be seen that a 
train, moving at 55 miles per hour, would run 505.6 ft. 
against an opposing resistance equal to one-fifth its 
weight; and it follows, therefore, that in the case 
supposed in our example the train must have run 
1000— 505.6 = 494.4 ft. before the brake was brought 
into action.* The speed of 55 miles per hour is equal 
to 80.7 ft. per second, and the time lost in applying 

£ 


494.4 
the brake would thus be 807 =6.12 seconds. Let 


us suppose now that the observers in the case we are 
imagining, instead of taking the speed of the train at 
its correct amount, namely, 55 miles per hour, had 
estimated it at 60 miles per hour, equal to 88 ft. per 
second. Under these circumstances the distance to 
be set down as that which would be run by the train 
against a resistance equal to one-fifth its weight would 
be—as will be seen from the Table—601,7 ft., and 
this distance, subtracted from the 1000 ft., leaves 
$98.3 ft. as the distance run by the train before the 
brake was got fairly to work; while, the speed being 
supposed to be 88 {t. per second, the time correspond- 
398.5 

= 4.52 seconds, or 


ing to this distance will be ~ 7 


about 27 per cent. less than what we have shown to 
be the real time. At lower speeds than those we 
have chosen for our examples a mistake, to the extent 
of 5 miles per hour, in estimating the speeds would 
lead to still more serious errors, as our Table clearly 
shows. 

In the foregoing examples we have assumed—for 
the purpose of showing more clearly the influence of 
an error in the determination of the speed—that the 
retarding foree of the brake was equal to one-fifth of the 
weight of the train; and we shall now proceed to 
explain how, in practice, the amount of retarding 
force actually applied can be correctly ascertained, it 
being premised thet in order to do this it is absolutely 
necessary that the train should be fitted with an ac- 
curate speed indicator. This being the case, let the 
brake be applied, and after it is fairly in action, and 
the train becoming retarded, let the speed, on passing 
some definite object, be accurately noted. This being 


done, and the distance run by the train past this | 


object before stopping being subsequently measured, 


we have all the elements for calculating the retarding | 


force Let us suppose, for instance, the spec dof the 
train On passing the object, to have been 30 miles per 
hour, and the distance subsequently run 200 ft., 


then referring to the Table (third column) we find | 


the distance which would have been run, if the retard- 
ing force had been equal to the weight of the train, 
would have been 30.06 ft., and dividing 200ft., by 
200 a ; 
this we get 6.65, or the retarding force must 

30.06 
have been equal t equal to 15.037 per cent. of 
bho 


the weight of the train. If the train should be run- 


ning up or down a gradient when this experiment ts} 
made, the result obtained should be reduced to the | 


equivalent result on a level by deducting or adding, 
as the case may be, the retarding force, or the force 
tending to assist the forward motion of the train, due 
to the gradient. Thus, if the train was ascending an 
iucime of 1 in 100 at the time the above experiment 
was made, 1 per cent. would have to be deducted from 
the retarding force, calculated in the manner we have 
explained, in order to get the equivalent retarding 
force of the brake on a level line; while, if the experi- 


ment was made on a descending gradient of | in 100, | 


l per cent. would have to be added to the calculated 
result. The actual retarding foree being known, the 
time lost in applying the brake can be readily ascer- 
tained in the manner we have already explained. 
Although there are many cases in which, for the 
purpose of ascertaining the comparative value of dif- 
ferent classes of brakes, it is desirable that the time 
lost in bringing the apparatus into action should be 
separated from that required to stop the train after 
the brake blocks are actually applied, yet in the 
majority of instances, probably, railway men are con- 
aa In ~ ont Se following calculation we have, for the 
of mmplifying matters, su i that 
of the b brake blocks is applied to the wheels guddenty" inenend 
of gradually. In oy y= brake blocks begin to exercise 
# retarding force from the time they first touch the wheels, 
the force ming greater as the pressure applied to the 
blocks becomes more intense ; but in our examples we have 
supposed the full] to be exerted at once, and that 
there is no retarding force until this pressure is attained. 


tent to ascertain that a train fitted with brake blocks 
on so many wheels, can, when moving at a certain 
speed, be brought to a state of rest within a certain 
distance; and they value the brake accordingly. In 
this case an excellent estimate of the value of any 
given brake may be obtained by measuring the dis- 
tance run by the train after its application, and dividing 
this distance by that which the train would have run 
if the retarding force bad been equal to its own weight. 
For instance, let us suppose that a train moving at 
the speed of 40 miles per hour, runs a distance of 
500 ft. after the application of the brake: then refer- 
ring to the Table, it will be seen that the distance in 
which a train would stop under such circumstances, if 
subjected to a retarding force equal to its own weight, 
would be 53.5 ft., and dividing 500 by this, we get 
ee = 9.32, this number forming a kind of “ figure 
ve 

of merit,” by which the performance of this brake can 
be compared with others, the /ower this figure the 
better being the performance. In making this com- 
parison, however, it must be borne in mind that it is 
not a fair one unless the brakes between which it is 
instituted are both applied to the same proportionate 
number of wheels of the train ; neither oes it form a 
good method of comparing brakes tried at widely dif. 
ferent speeds, some brakes giving far better “ figures 
of merit” at low speeds than high ones, while others 
give much more nearly equal figures at all speeds. 
This, however, is a matter of which we intend to speak 
on a future occasion, when we shall treat of the 
}manner in which the construction of a brake affects 
its efficiency at different speeds. In conclusion, we 
may remark that in calculating the “ figures of merit” 
just mentioned, accurate information as to the speed 
| of the train when the brake is applied is absolutely 
| essential to give them any value. For instance, if in 
ithe example we have given, the speed had been 
wrongly estimated at 35 instead of 40 miles per hour, 
the divisor would have become 40.86, and the “ figure 
of merit” instead of being 9.32 would have been 





500 * 
. = 12,23, a widely different result. 

| 40.56 = 

: 

| IRON BRIDGES. 

From the introduction of iron bridges down to the 
present time there has been a growing tendency on the 


| part of engineers to increase the strength of the super- 
structure, not only with the view of providing for the 
| passage of heavier rolling loads, but also of reducing 
|the intensity of the normal strain upon the metal. 
In this respect the development of iron structures 
}has pursued a diametrically opposite path to that of 
| works constructed in timber or masonry. Should we 
wish to cite examples of heavy scantlings in roofs, 
we must hark back to the middle ages, and those 
| roofs would then be found associated with walls of 
|} very different proportions to those provided by the 
| Metropolitan Building Act. 
| There must be some reason for this difference in the 
| treatment of iron structures, and we think it will be 
| found in the exaggerated estimate originally formed of 
| the strength of iron. Early experimentalists derived 
| their information concerning the strength of wrought 
jan cast iron from the fracture of pieces of iron wire, 
and of castings some } in. thick, and in both instances 
| we now know well the results so arrived at would be 
| nearly double those attained in full sized structures. 
Again, iron was considered to be so trustworthy and 
uniform in quality, that it might safely be loaded with 
| one-third of the breaking weight, although the timber 
used in connexion with it would ordinarily be loaded 
with little more than one-twentieth of the same. 
Whatever the reasons may be, the fact at least is 
| indisputable, that for the last quarter of a century 
engineers have very generally adopted the system of 
making each succeeding iron bridge a trifle stronger 
| than its immediate predecessor ; and the result of these 
accumulated increments is that modern bridges are 
very weighty and expensive affairs. It is especially 
incumbent upon engineers, therefore, to bear in mind 
constantly the axiom that the true science of bridge 
building consists in making a sufficiently strong struc- 
ture with the minimum expenditure of material, and 
that there is nothing necessarily clever in making a 
very strong bridge. 
here is no good reason to suppose that the majority 
of existing iron bridges are not sufficiently strong for 
the requirements of future traffic. Some three years 
ago a slur was attempted to be thrown upon the new 
Westminster-bridge by the promulgation of a state- 
ment that passage was refused for the crank shaft of 
the Hercules, weighing, with the lorrie, some forty-five 








tons. The origin of this false report was exposed in 
our columns at the time by a letter from the engineer, 
but it was again reiterated in the columns of a con- 
pe Oe last week. As Mr. Page’s explanation was 
perfectly satisfactory the publie will be quite content 
to leave the determination of the exact position of 
this renewed statement in the scale of mistakes to 
“Touchstone” himself. Mr. Page’s summing up will 
probably be simply—mentitur impudentissime. 

A load of forty-five tons upon four wheels only is 
considerably in excess of any weight yet imposed upon 
steel rails, and it is, we think, hardly a fair load for 
an ordinary macadamised road. The load to be pro- 
vided for in French bridges according to the recent 
memorandum of the Minister of Public Works is six- 
teen tons upon four wheels ; our own Government in- 
spectors usually assume a weight of thirty tons in 
their calculations, but the unit strain is taken at a 
higher amount on this side of the Channel. Some of 
the bridges on the Liverpool Central Railway have to 
be constructed to carry a load of sixty tons upon four 
wheels—a distinction they enjoy from their proximity 
to the Mersey Steel and lronworks. 

We hope that the Board of Trade will not be in- 
cited by recent proceedings in France to swaddle 
English engineers with any additional restrictions as 
to the strength of iron bridges. Attempted generali- 
sations invariably eniail extravagance in some in- 
stances, and there is no necessity for the interference 
of the Legislature, as few will deny that our engineers 
enjoy the confidence of the public to at least as great 
an extent as ordinary Government officials. 

THE PUBLIC WORKS DEPARTMENT 
OF INDIA. 

Attnoveu the indignation aroused in India and at 
home by the publication of Colonel Strachey’s Notifi- 
cation, from Simla, in August last, was partially 
removed by the explanations and so-called apologies 
rendered to the profession, yet the discontent of the 
civil engineers in the Indian Pablic Works Depart- 
ment remains as strong as before, and is gradually 
finding expression more openly and decidedly, and the 
complaints of unfair treatment and of misrepresenta- 
tion of actual facts, are not less frequent than they 
were. The press of India takes its tone naturally 
from the Government, and discussion still continues, 
and is likely to last, upon the alleged grievances of 
the civil servant, until those grievances are removed. 
Some of the statements, indeed, contained in leading 
papers, and bearing with them the authority, not to 
say the impress of official authority, are difficult to 
understand, and strangely at variance with the actual 
facts, as they really exist in the practical working 
of the Public Works Department system. Indeed, 
they are as difficult to understand as the explana- 
tions put forward by Colonel Strachey in defence 
of the Notification, that it was issued, because it had 
been ascertained that the departmental code contained 
no prohibition against the receipt of commissions by 
engineers. Whereas, it is directed in one clause of 
the code, now long in use in India, that “ no commis- 
sion is to be received by any person in the depart- 
ment.” 

It will best be shown how curiously and ingeniously 
the advocates of the present powers which rule the 
Public Works Department make out their case, by 
selecting a few quotations from different articles upon 
the subject that have been published from time to 
time in influential Indian papers. A recent number of 
the Pioneer asserts that the civil servants’ “ grievance 
appears to be based on the assumption that they are 
paid on less favourable terms than their military 
brethren. And the public will hardly be prepared to 
learn that so far from this being the case, the fact is 
precisely the reverse, and the civil engineer is actually, 
grade for grade, the better paid of the two.” 

Such a statement is indeed astonishing and difficult 
of belief, the facts being that the average pay actually 
drawn on the Ist of April, 1868, by military and civil 
engineers compares as follows : 


Grade. Military. Civil. 
rupees. rupees. 
Chief engineers, Ist class 2763 2500 
2nd 2227 2000 

” ” ” ~<a ~ 
3rd ,, 1556 1750 


Supg. enginee rs, lst class, Ist grade 1707 1608 
a 1368 1400 


» fed, It 1185 1200 

o” ~ Snd , 2nd ,, 1134 1000 
Executive engineers a 1097 900 
2s é sey 750 

” m Srd ,, 746 600 

” %” 4th ,, 602 500 
Assistant engineers ist. 504 400 
- 2nd ,, 454 300 

» - ard ,, 341 200 
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THE BECKTON GASWORKS: DETAILS OF RETORT HOUSES. 


MR. FREDERIC J. EVANS, ENGINEER. 
(For Description, see Page 108.) 


We have taken the rates of pay drawn at the 
special date mentioned, because the clauses in the 
memorial, afterwards submitted to the Government 
which related to advancement of salaries in the de- 
partment, were based upon that scale. 


From the foregoing Table it appears that in the 
fourteen grades quoted, the military engineers were 
paid more in eleven cases, and the civil engineers 


more in three cases; but it has to be mentioned that 
in two out of these three instances there were no 
civilians employed at all, and in the other instance only 
two; while in those grades in which military pay was 
in excess there were 290 civilians employed, the re- 


sult being tliat two civilians were paid more, and 290 | 


were paid less than “their military brethren” of the 
same grade. 
Again we note the following: “The majority of the 


military superintending and chief engineers are cap- | 


tains.” There were altogether on the lst of April, 1868, 
thirty-five military superintending and chief engineers, 
of whom nineteen were field officers, and sixteen cap- 
tains or brevet majors. 


In another place we read that “ the senior members | 


of the Publie Works Department are all military men; 
their holding the higher posts is thus sufficiently ex- 
plained.” Now in the recent appointment to the 
State Railways three superintending engineerships 


have been given to military men, of whom none have: | 


any pretensions to a knowledge of railway practice ; 
but no such posts have been allotted to any civil en- 
gineers of the department. 


We will make only one more quotation, though we | 


could go on selecting such examples indelinitely. 
The same influential paper from which the previous 
extracts were made speaks of “the very small fraction 
of dissatisfied grumblers,” and again, “All this 
grumbling represents the ill-nature of a very small 
section.” The story of the memorial is a fitting com- 
mentary upon these assertions. In August, 1868, 
four of the leading civil engineers in Calcutta ; a super- 


ra eee wap gre ee ey, 





intending engineer, and three first grade executives, 
prepared and circulated a statement to the effect that 
a general feeling appeared to exist that some repre- 
sentation should be made to Government regarding 
the civil engineers’ grievances, and requesting sug- 
gestions. This circular was sent to all the senior 
officers, and others of influence and position, in every 
province of the Bengal Presidency, and upon the re- 
plies received to it, which collectively embodied the 
opinions of the most influential men interested in 
the matter throughout India, the memorial of the 
civil engineers was based ; and this memorial ineluded 
| all the grievances, excepting that of promotion, which 
it is now asserted are only the grumbling utterances 
of a discontented few. : 
Perverted argument, which in this matter tends to 
place a false construction upon existing facts, is greatly 
to be deprecated ; it proves a bad cause, which in this 
| case means undue partiality. Despite all the asser- 
‘tions so lavishly made about the earnest desire to 
place the civil servant upon an equality with the 
military engineer, great care is exercised that such a 
state of matters should not come about. The bald 
| and insufficient rules which applied to the civil servants 
| fifteen years ago are still in force, and, although they 
| have been faintly modified, the Department has com- 
| pletely outgrown them. —_ 
To induce qualified engineers to take up service 
) with the Government of India, they must be warmly 
| weleomed, and not met with the suspicions and pre- 
| judices of aclique; and so long as distorted statements 
| and unworthy arguments are permitted t» be emplosed 
for backing up the Departmental Administration, it 
must be regarded always with distrust, and the service 
| avoided where necessity is not absolutely imperative. 





Lowpow Association oF Foremen Enorneers.—The 
seventeenth anniversary dinner of this association takes place 
| to-morrow (Seturday), the 19th inst., at the City Terminus 
| Hotel. Sir William Fairbairn, Bart., will preside, and be 
| assisted by Sir Joseph Whitworth, Bart., &e., &e. 
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was di the ” 
rp aig ee see wares oy a {eee 

lye. advantage . Walker, 
pegged x por Pa Opal 
fie 'ihe goodsclion of the. de tn mada ¢ The 
plants, to which we have sefsrred, azo aut dows sh 6 pastion- 
oer tay Apparat endow. Bay Lanne: $y spd me 
possessing the colouring matter from which the new dyes 
are sade. The dried plants are first su to a 
wechanical pr which red them to a ly divided 
state. The liqueous matter is then packed in bags, and 
immersed in boiling water for a given time, after which 
the are removed to a press, where the liquid is separated 
from matter. The liquid is then placed in evapo- 
rating pans, the bags and their contents being again im- 
mersed and afterwards pressed as before. The processes of 
= evaporation are continued until whole of 
the colouring matter is separated from the extracted liquid 


For obtaining this colouring matter of the required degree 

f stency derable care is necessary, especially in 

the final operations. ial apparatus has been constructed 

by Messrs. Walker for this purpose, in which the boilers and 
the 





is reatly for use, and it is then variously treated 

the colours required and the dyes to be made from it. We 
have seen samples of several fabrics which have been 
dyed with this new colouring matter, and which equal in 
brillianey and tone those treated with the aniline colours, 
which we are informed they far surpass in perma- 
nence, as has been proved by severe tests. The new 
dye, although a purely vegetable extract, produces 
eolours which the peeuliar quality of fixing them- 
selves without the addition of any mordant. The of 
manufacture has been protected by letters patent both at 
home and abroad, and arrangements are now being made for 
its extensive manufacture and use. From our inspection of 
the process and its results, we are led to believe that the 
present discovery will prove as important as tat of the 
aniline colours—possibly more so on account of the greater 
permanence possessed by the new dye. 


ALDERNEY BREAKWATER. 
To tax Eptror oy Exornxeaine. 

Sin,—Referring to my note under this head in your last 
number, I think u urther consideration of the paragraphs 
to which I referred (coupled with the fact that the rubble 
base has hitherto stood immediately under the superstructure 
except so far as by a general subsidence to cause at times a 
dislocation of the masonry) that the Mail and T; " 
when stating “ The masonry above these holes is in ect 
condition,” might not have intended to convey any interpre- 
tation, viz., that the holes were confined to the rubble under 
the wall, but thus: that whilst the storms had caused 
two holes 30 ft. in length in the lower parts of the wall, the 
upper part had remained sound. 

‘hat part of the superstructure between the surface of the 
rubble and low-water mark would probably be placed without 
cement, and would follow any movement in the rubble; 
hence the depth of the holes would be measured from the 
base of the cemented portion, not from the upper surface of 
the mound. 

I am anxious that this latter interpretation should go with 
the former, as I am also anxious to avoid any appearance of 
having partially interpreted with the view aon porting 
opinions I had previously given in favour of a saemalihse, or 
at least a heavy block system (of not less, say, than 20 tons 
each) built up from the sea-bed. 

St. Ives, Cornwall. T. R. Wispex. 


Copper Misixo.—At the ensuing meeting of the Geologi- 
cal Society on the 23rd inst., a paper of especial interest will 
be read, on the subject of copper mining at deep levels in the 
South of Ireland, experience having disproved the dictum of 
Irish geologists as to the non-existence of metalliferous 
strata at any considerable depth.— Nature. 








Horwsey Sewace Wonks.—Last Monday evening the 
Hornsey Local Board decided on ing a system of irriga- 
tion for the disposal of the sewage of the parish. The plans 
of Mr. Latham, C.E., had been adupted, the cost of the works 
being estimated at 18,0002. for internal, and 80001. for 
may without the parish, and that of the two other i- 
neers, Mr Shield 22,000/., and Mr. Meason 36,0001. for whole, 
and 26,0001. for internal. Some months ago a notice had 
been served on the board by the conservators of the river 
will expire in August, no sewage matter is to ise 
from mi trish into the river, under a penalty of 1001., and 
50L. per | Bagese! weds aregrce ion of the notice. It is intended 
to apply for parliamentary powers to carry the sewage to 
land without the parish; and for the delay, which will ex- 
tend to eighteen months, it is proposed to apply to the Lea 





Conservators for an extension of time. 
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WHEEL TYRES AND BEVEL RAILS. 
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FILTERING AIR. 


LOCOMOTIVES. 
To raz Eprror ov Exe 


Fa different thing from 


the total weight, including the 
tself, whereas I suspect y elude 
1 arrive at my result in 
level is SIb. per ton, 
traction due to gravity is 
ib. Adding these two t 


aux Epitor oy Eset 


whet 5 seme I cannot 
only take 30 tons up an 
others for purposes 
au i ld be made use of 
ts for introducing fresh air i 
blishments for invalids. 
of air should, like the 
or sewage (as first prope the 
“ upward, upon the i 
idea was taken, 80 t 





weight of the engine i 
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ton up an incline of 
11,600 |b. is the traction requisite 
But with a 20-ton engine 


rail he shows may be taken to conform ex- 
locomotive driving wheels, therefore the 

and the off side appears 
an lute grinding power of 


jve to both tyres and rails, 


1 in 10; therefore, 232 x 50= 


the adhesion exceeds the 
gnove on instead of slipping. 
her. I think the di erence 


be 20x G00= 12,000 
little studied, that our dweiling houses 


Of course 1 speak onl unventilated, and 


tut considsrable power is wasted in dragging of 


sliding the train slong ® of the distance travel 






arises from your excl ht of the engine from the 


total weight of the or helpless human pat 


The reason why the tyres of wheels continue to be made 
conical instead of perfectly strai t or parallel is difficult to 


i 







Jink motion being an accident, my 


tion originally was invented to ong and so shamefully ov 


doubt, that every room 1 


, unless it i» ing to an old prejudice. Some 
well as mansion can 


eay they are better to turn a curve which is clearly a mistake, 
as the ge by one wheel is counteracted by the 
other. It is alleged by others that they bite the rails 
better: this is also a mistake, as the traction depends entirely 
upon the weight of the locomotive and not upon the form or 
width of rail. If the rails tapered up to a jin. wide only at 


t 
ae we 
more rapid destruction or wearing down of the narrow 


— Pp 
t nearly thirty years ago, 


1 for the occupants, 
as to be worthy of 


much more healthful 
igk motion, and in thie the valve is drawn incomparably insign! 
with only \, in.of la 


the eecentrie was at and thereby secure 


each port 1} in., which 
roke of the eccentric, 
Now such a valve 


he - an engine would start a train and draw it along just 

oll as if it were Sin. wide, the only difference being the 
Jz im. om @ach side at midst 
travel was I think j iv. 


through the whole weight of the engine having to be sus- 

tained by fewer particles of metal. e wider the rails and 

tyres are, the greater the durability, because the enormous 

weight of engines and mineral wagons posting over them is 
ta 


distributed over a larger surface and the me 


eel ee 


does not get 


disintegrated so soon provided the rails are erfectly fiat 
and the tyres parallel. The evil of a conical wheel is much 


aggravated by tilting the rail to suit it, as the excessive 
ing commences there from the first, whereas it met 4 





Se impel 
diminishes, and if early petiod, this b 


mntiment, 
centage of your gai. boilers for the last 


begin as the rail wore down if left level and the tyres straight 


both would probably last as long again as they do now. 


satisfaction, both with regarc 


the’ steam through 4 
from incrustation, and also the 


the back of the steam chest 


that by throttling 


simple hand slide or 


In order to illustrate my meaning about traction and fric- 
tion more pap I aire the following diagram, in which A 
} ba 


resents a we 


out of the steam without 
ecause you would get rid 
1 ean see no reason 


the perfect and rap 
surface of the boiler plates. 
is now rapidly increasin 
trated circular of the 


altering the stroke of 


anced fiy-wheel of say Sewt., b, b, are 
almost entirely of #his 


I herewith enclose you.ep il 





the journals of say 2 io. diameter, c, ¢, the pedestals say 6 in. 


wide. 
Fics Fig 2 
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nee economical fixed engines, in 


to ridicule the sentiments f the diaphragm, for 


no advantage whatever. 
caution him aguio 
into any country whe 
the subject of sufficient int 
of the results of the working © 
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rmer letter our ¢otrespondent stated that a d. Should you deem 
would * thke @ fain” of 50 tons up an incline i 
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the weight of the engine, 
In the calculation w 
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lination of the line. 


e weighing 20 tons 


of 1 in 10, and w@ 
of 50 tons in addition to 
the difference to @hich he refers. 


Harborne, near Birmingham. 
“GA. H ” now gives, 
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firm in Yokohama, 


rs on the point of being 
are sought for by t 
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for rice milla, and have t 
finished and sold; and all 


lso would differ somewhat 
Besides this, they are buying 


ly om the account just 
because in a 50-ton train, of which 
ht, the average fricti 

Ib. per ton. “ G. A. H 
ination with a valve 
otion is merely @ reversing 
ives, in combination 


from those given by ‘ 
explained, and partly also 
20 tons was engine weig 
much more than 8 
stating that, as ori 
having little or no 
car; but as now app 
with a valve having conside 
urposes an expansion gear, anc 


This is the resalt o 
ference that has hitherto 


e report of the London General 
ed, states that durin 
ber, 1869, the num 
4 for the same balf of 1568, 


Loxpon Omsipvses.—Th 
. Omnibus Company, 
i an effective one. 
“G, A. H.” that he 


Fig. 2 represents a front view of same. To the hook, 4, 
hangs a weight, ¢, just sufficient to move it. Then alter the 
jestals to any width down to } im. as shown in Fig. 1, at 

e, and it will require just the same w ight to move it, provided 
the pedestals are perfect fit in cases. Practically & 
narrow journal takes rather more power than « wide one 
because the lubricating matter is sooner squeezed from under 
the bearing, assuming of course that the weight borne and the 
diameter of the journal are the same. If the journals are 
altered to 4in. diameter with pedestals to match it will 
require just double the weight to move it, and if on the con- 
they are diminished to lin. diameter, then half the 
original weight will suffice. Again, ife locomotive wheel 


was divested of its flan and ro 
Se a reribe 6 dade (00 


eomotive engine driver will con 
is in error in supposin 
equally good results wit 
sively by the aid of the link motion 


54,366, showing an increase of 235,229 passengers. 
average traffic recet 
QL We. 7d., against 2/. 12s. 
The average fare reeeived per passen 
The earnings per mile rur 
1 pumber of .miles 
During the half-year, 
ed at the company’s 
work in the metropolis. 


those obtained by working expan- 
same half of 1568. 


r was 3.07d., against 


run was 6,1° 064, 
19 new omnibuses 


coach factory, and put to 


—The Navy Estimates will, 
House of Commons 
with the amount asked 
lieved, amount to something p- 


Navy Estimates. 

be laid on the table of the 10.86d., and the tota 
for last year, will, it is be 
proaching 750,0001.— Army an 
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issued of the Lisbon Re 
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Manchester, February 15, 1870. Evaw Laren. 
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Gas FoR Brenaneet.—A Lamy, ee has been issued of the 


Roumanian Gaslight Company ( mited), with a ea 
200,0001,, in shares of 201., to acquire and 


still remain im a servicer 


h of December while 


hell, filled with 10 lb. of powder, lant, machinery, &., are 


exclusive concession for 4 years from the manieges of 
Bucharest ubian 


for lighting that city, the capital of the 
Principalities, estimated to contain 
i =f250,000. A free site of 7) acres has been 


houses and a 
sixth gun, but until it has been &e., for 25,0001., of 
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which can be completed in 1 
Portsmouth, and a 10-in. 
place the one damaged 


tons, at a cost of 48,596/., 


for the 
capable of lifting v 
of the 20 per cent. of 





























the ship's aaal at 
been sent there to re 
which will be taken in 









































Fepi18318907] | 


ENGINEERING. 





NOTES FROM mie WALES. 


Wigaesigs ‘ 
J A 
Proposed Art Exhibition at Cardiff—At a 
to-day of the general committee, appointed to the 
above object, an executive committee was appointed, and 
6001. subscribed in the room towards a guarantee fund. 
Several noblemen and gentlemen a of the objects of 
the exhibition, and have consen to act as its, 
vice-presidents, &c. 
The oO. Gas Company's New Bill.—The Cardiff Local 
Board of th, at a special meeting held on Monday, 
the construction of a testing house, which 
will have to be approved of by a skilled gas , the 
Seeley retcved’ Som gna cnt © aailta uotion af 
removi it was a ion o! 
an ; and further, that i wes sop co .* 
sufficiently to prevent its interfering aminating 
power. Be. Eat 


The Briton Ferry In 
idle for the two years 
Townsend, Wood, and Goi, 


a and will give 

Engines for the Lianelly Py xas Prank wed Com- 
pang.—Messrs. * ev Peacock, and Co., of Manchester, have 
just completed the construction. of four new engines for the 
goods traffic of the above a 











Launch of an Tronclad ke —The 
Iron Duke, ironclad ship of wat, building at Pembroke 
Dockyard, is being . the first of 
Moreh nant, being tis Sa for launching her into her 
future element, upon whic! ion the ceremony of christen- 


ing will be performed by 
Eari Cawdor. 

New Mining 8, ion in abe ge new company, 
to be called the igen Bay Silver, Lead, on ge 
and Blende Mining y oa a @ capital of 
32,000/., is now in course of formation. number of lodes 
on this property is said to be four, and it is mentioned that 
at one point a good discovery has recently been made. It 
appears the whole work ean be done by water power, of 
which there is an ample supply at all seasons, with upwards 
of 1000 ft. fall, and that the gramtexceeds a mile on rim 
of the lodes, and is nearly 600 acres in extent. 

Serious Colliery losion at Ebbw Vale.—An accident 
occurred at No. 1 pit, Victoria, Ebbw Vale, last week, 
through the explosion of ryt eg which four persons 
were severely burnt, one of whom, Mr. Powell, the agent, 
has since died. It seems that the gas accumulated at the 
bottom of the pit, but it is not known how the explosion was 
caused. Had it been in the working part of the pit, the 
sacrifice of life would have been great, as a large number of 
men are constantly employed there. 

Local Railway Bilis—The Milford Haven Dock and 
Railway, the Alexandra (Newport) Docks, and the Severn 
Junction Railway Bills have been before the Examiners of 
the House of Commons, and approved as complying with 
the standing orders. 

Extension of Engineering Sheds at Pontypool-road.—The 
Great Western Rallwey Company have this week 
the work for the extension of their sheds ab Pontypool-road, 
and when completed, it is expected the 
ing staff will be largely augmented. 

New Iron, Tin-plate, and Wire Works at* - 
For some time past a number of workmen have been actively 
employed in erecting a new Iron and Tin-plate Works 
Messrs. Strick, of Swansea, who havejust determined to ; 
works for the manufacture of wire to those now in course of 
construction. pad 

Frightful Explosion at the Morfa Colliery. ¥; 
morning 4 fearful explosion of gunpowder took ce 8! 
Morfa Colliery, Glamorganshire, by which 


boys have lost their lives, upwards of twenty 
less injured, and @ large amount of damage a 
sustained. The colliery belongs to Mesers. Vi the 


Hafod Works, Swansea, and was considered one of the best 
managed collieries in the principality. The cause of ‘the 
catastrophe was the explosion of about half a barrel of gun- 
powder used for blasting purposes, but the Se 
that no such quantity was allowed to be kept in pit. ~< 

The Iron Trade.—The cheering prospects of the iron trade 
of this district, which has prevailed for some months past, 
continue to improve as the year advances, and should no 
retrograde movement take place, the exports of rails to 
foreign countries this year will be considerably larger than 
they have been for some years past. Reference has previ- 
ously been made to the large railway worke about to be 
carried out in the Russian empire, and several agents 
from that country have been making inquiries as to future 
requirements, which lead makers to believe that, although 
a number of heavy Russian contracts were secured last year, 
the amount of business transacted with buyers during the 
present one will show a considerable increase. The boisterous 
weather which bas prevailed during the past week has some- 
what interfered with shipments at the local but large 
quantities of rails are now ready forthe American markets, 


ady Eveline, third daughter of 


buyers for which continue to give out orders with tolerable | ¢} 


freedom. The home trade is not characterised with any 
degree of briskness, but hopes are entertained that somethi 


like activity will ail in the spring 
summer months, aw quantities will be required by the 
railway companies for the renewal of permanent way. Bars 
are selling freely, and prices have advanced, the lowest 
quotations being 6/. 12s. td. 

The Tinplate Trade.—The reduction in the make and a 
steady increase in the demand has caused a slight advance in 
makers’ favour. 

The Steam and House Coal Trades.—Steam coal proprie- 
tors are doing a large amount of business with the principal 

ign and Continental markets, and the 


Mail Packet Companies are on the increase. 


cold weather has caused « better demand for house qualities, 





volte. 1086 10d.) Charles Lung! 
(No. 1085, : arles Lungley, 
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dated within the year 1869; and that 
in ing them, at the annéxed 


capable of bang applied to lathes of all 
may be useful in many situations. 
(No. 1081, 8d.) Robert Joseph Mor 
patents, as a communication from Messrs, 
and Coombs, of New York, the simple press fe 
wool, &c., which we illustrated on page 42 


ments for removing deposi 01 

&., which we could not describe briefly. 
(No. 1091, 10d.) Peter Jensen, of &, 
potent, ot the agent of August Christian Ni 
= Kaemp, of oe. a P of 
easily charging centrifugal and otherp Org 

a a bad idea hist the hot water delivered by t 
jet does not do any harm to the joints, &c. The pa 


includes the omploynens sf a wa for the 
venting such pum sy phons oa) 
PrCNo. 1007, ist William Ros and John 


of Manchester, patent the admirable “ contiy 

for steam engines which we illustrated : 

Page 65 of gh vy — 7 4 
No. 1100, 6d.) re) Berger Spence, 

patents the use, for refining cast-iron, of nitrate of » or 

other salt formed by pressure or fusion into a solid at 

the bottom of the converting vessels. Is there anything new 

in this? ‘ 
(No. 1103, 6d.) Charlee 

Glasgow, patents solid, liquid, or gaseous 

he sae of seaweed-charcoal, and other details sonnel 


with the use of charcoal for such purposes. . 

(No. 1107, 10d.) John Parry and Richard Morris, of the 
Cambrian Slate Works, Lianberis, patent constructing sews’ 
for cutting stone of three discs or 80 wenenel as to 


form water channels through which a stream of water can 


bh fd 






be directed wi the face of each cutter carried by the saw. 
The patent ineludes some other details which we could 
not ccamibe brie: 


iefly. 
(No. 1112, 10d) David Johnson, of Wrexham, patents 


and 
the 
(fo, 1113, 3s. 2d.) ls 
Frederick Maygrove, of Wood-street, patent improvements 
in looms for weaving horsehair, cut silk, and other short or 
non-continuous fibres. It would require drawings to explain 


these plans. : 
(No. 1128, 1s. 2d.) Walter Brock, of —— 
constructing slide valves with passages through them, the 
admission of steam to these passages being regulated by a 
ate at the back of the main valve. This plate is stationary 
uring the ordinary working of the engine ; but it is arra 
so that it can be moved to admis steam into the cylinders 


when it would otherwise be shut off, and it is thus available 


as a starting valve. We.do not see that these plans possess 
any advantages over afi ordinary multi-ported slide valve 
and seek 100) as ustally arranged. 
(No. i 10d.) Walter Gillespie, of Coupland-terrace, 
Plumstead, patents a form of furnace grate consisting of a 
number of bars of circular section disposed transversely, these 
being caused to revolv 
up the fire and grad 
pthe bridge. Mr. ie 


ually carry the fue’ 
P: 
the: : hollow, oe keep hem 


in some 
cool by 
m. 
Edward Newton, of 66, 
Adams, of Fair Ha 
which the ends of the 
fish-plate is 
mtide of depth that the treads of the wheel take « 
over the joint. 


— such 
(No. nbs aa) fined Vineet ewton, of 66, Thensiey- 


lane, patents as the agent of Patrick Clark and Jacob 
Randolph Shotwell, of Rahway, US., a series of fans ar- 
ranged so that the second fan receives the blast from the first, 
the third that from the second, and so on. We see nothing 
new in the arrangement ; but there may be—and we believe 
are—some novelties in the details of construction. 

No. 1187, 10d.) Francis Erskine, of Manchester, patents 
sohiis fire-bars oe from peer Par 
nearest the bridge ; these vertica projections being 
ight as to come level, or nearly so, with the 

idge, and being made so that there will be ‘ 
between them through which air, heated by its contact with 
the bars, may enter. “We cannot but regard this asa somewhat 
method of admitting air at the bridge. 
(No. 1140, 84.) John Leechman, of 18, Anglesea-villas, 
Hammérsmith, patents, as a from William 
Cc Leechman, of Colombo, Ceylon, the use, in place of a 
poner in a steam engine, of the following arrangement : 
the main shaft to be driven are cut two spiral 
and the other a left-hand screw. 


. 


reverse ; and the obj ite 

indeed to an engine of very small size, are too 

is to be meceeuary for us te explain these Sams 

(No. 1150, 104.) “Barnard W: Farey, of Bermondsey, 


Edward Charles Cortis Stanford, of | § 


manufacturing flour by cutting the grain into slices, or pieces, 
aherwarte grinding is.” Mnchinesy for carrying out | ; 
rocess is ineluded in the t. 


Jobn Handsley Dales and John |; 


w, patents |; 





of railway trucks into ordinary road for 
‘and to obviate this necessity, he proposes to make 
railway trucks so that one of wheels can “lock” round, 
and to means of to the axles light wheels 
for travelling on oy ae The present in- 
eine soe ; but is certainly a mere trifle 
we, ag ion of Mr, Swanston’s remedy. 
(No. 1168, 84.) Chi of 166, 
Fleet-street, patents, as the of Pierre Emile ° 
Paris, for the combustion of 
carbons w they are in a current of air, 
or gas at an elevated temperature. What there is new in 
these plans we do not , 
(No. 1160, 1s.) Henry John Worssam, of Wenlock-road, 
-road, ts an cask or bale hoist, 









uy time. 
1167, 1s. 4d.) James Vivian, of Falmouth, 
a steam engine with a horizontal cylinder 
San ag : being " 
steam 


hed 


dapshown in Mr. Vivian's drawi 


would onl 
re-ix th of the capacity of its at 
of uniting broken ropes,byumps of 
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WHEEL TYRES AND BEVEL RAILS. 


5 
F 


be taken to conform ex- 
dri wheels, therefore the 
difference in ogee hades whew! the off side appears 
; late grinding power of 
Ty in., at every revolution ! 
is y destructive to both tyres and rails, 
power is wasted in dragging or 
sliding the train along « portion of the distance travelled. 
The reason why the tyres of wheels continue to be made 
ical instead of perfectly straight or parallel is difficult to 
magine, untess it is pandeing to an old prejudice. Some 
eay they are better to turn a curve which is clearly a mistake, 
as the advantage gained by one wheel is counteracted by the 
other. It is alleged by others that they bite the rails 
t this is also a mistake, as the traction depends entirely 
upon the weight of the locomotive and not upon the form or 
width of rail. If the rails tapered up to a } in. wide only at 
the an engine would start a train and draw it along just 
as woll as if it were Sin. wide, the only difference being the 
more rapid destruction or wearing down of the narrow rail 
through the whole weight of the engine having to be sus- 
tained by fewer particles of metal. ¢ wider the rails and 
tyres are, the greater the durability, because the enormous 
weight of engines and mineral wagons passing over them is 
distributed over a larger surface and the metal dees not get 
disintegrated s0 soon provided the rails are perfectly flat 
and the tyres lel. The evil of a conical wheel is much 
aggravated by tilting the rail to suit it, as the excessive grind- 
ing commences there from the first, whereas it eal ani 
begin as the rail wore down if left level and the tyres straight 
both would probably last as long again as they do now. 

In order to illustrate my meaning about traction and fric- 
tion more myo | I give the following diagram, in which A 
represents a well balanced fly-wheel of say Sewt., d, b, are 
the journals of say 2 in. diameter, c, ¢, the pedestals say 6 in. 


wide. 


F 
; 
5 
3 
. 


: 


rice 








See, 


<<" 


Fig. 2 ts a front view of same. To the hook, d, 
Wangs a weight, ¢, just sufficient to move it. Then alter the 
pedestals to any width down to } in. as shown in Fig. 1, at 
e, and it will require just the same weight to move it, provided 
the are « perfect fit in ail cases. |’ractically a 
narrow journal takes rather more power than a wide one 
because the lubricating matter is sooner squeezed from under 
the bearing, assuming of course that the weight borne and the 
diameter of the journal are the same. If the journals are 
altered to 4in. diameter with pedestals to match it will 
require just double the weight to move it, and if on the con- 
trary they are diminished to 1 in. diameter, then half the 
original weight will suffice. Again, if a locomotive wheel 
was divested of ite flange and ro along straight plane 
would deseribe a circle (see Fig. 3), the radius of which would 
vary according to the bevel of tyres. When all wheels in a 
train are bevelled in this manner, an enormous force is re- 
quired to keep them in a straight line. 

I am, Sir, yours, &e. 





Manchester, February 15, 1870. Evan Luton. 
Gas vor BucuaRser—A us has been issued of the 


Roumanian Gaslight Company (Limited), with a capital of 
200,000, in shares of 201., to uire out an 
exclusive concession for 40 years from the municipality of 


MOUNTAIN LOCOMOETVES. 
Sru,—Uniess 4 afin ting m pa load « diftereai thing from 


what I mean, I cannot understand how a ong vol 
only take 30 tons up an incline of 1 im 10. weight 
of the train I understand the total weight, including the 


weight of the engine itself, whereas I suspect you exclude 
the weight of the engine. I arrive at my result in this way. 
The traction on a level is 81b. per ton, and to go up an in- 
elime of 1 in 10 the traction due to gravity is 2080 Th. divided 
by 10, on 224 lb. Adding these two together, we get 224+ 
8 = 232 I ae the total traction to tate tf ton up an incline of 
1 in 10; therefore, 232 x 560= 11,600 Ib. is the traction requisite 
5 an incline. But with a 20-ton engine 
a driving wheel the adhesion would 
% as the adhesion exceeds the 

move on instead of slipping. 
Weather. I think the difference 
the any gs of the engine from the 
hereas 











every 
be 20x 600— 12,000 


for cupancion parpeces. I have 
t 


an old “Tr ” bought nearly thirty years ago, 
in which sav rate description of Stephenson's 
locomotive with the liglé motion, and in thie the valve is drawn 
with only v, in.of lape th side of the steam ports when 
the eecentri¢ wee at roke. Being away from home at 
present, 1 ami only from memory; but I think the 
porte are drawn 8x1 the cover over each port 1} in., which 


gives, as say, ‘yim. om each side at midstroke of the eccentric, 
and the extra travel was 1 think jin. Now such a valve 
will give very tittle im, because the exhaust is 


shut off quickly : is shut.” 

the vabat dete pm one af ‘spanace wa ga 
increased; but after all the gained by it is s very 
imperfect because on the reverse 


back presunte 
side of the begins to increase as the impelling ure 
diminishes, and if you eut off at a very early petiod. this back 
pressure becomes so as to nentralise avery large per 
centage of your gain I em wery mich inclined to think 
that by thr or steam through a 
simple hand slide or lor on the back of the steam chest 
quite as good resulte'could be gotout of the steam without 
altering the stroke of the walys,-beeause you would get rid 
almost entirely of this 7 I can see no reason 
why a third cecemtrig Grseparate cut-off valve might 
not be quite as well § aseconomically applied to a lo- 
comotive as to an ordim le or fixedengine. I think 
on this subject E we titled to quote against yourself 
your own article @m economica] fixed engines, in 
which you very Sup to ridicule the sentiments 


expressed by one of contemporaries. 
; G. A. Hi. 


[In his former Jettet our ¢otrespondent stated that a 
20-ton engine Would “take €¥rain” of 50 tons up an incline 
of 1 in 10, and we @oneluded from this that he meant a train 
of 50 tons in addition to fhe weight of the engine, and hence 
the difference to ghich la xefers. In the calculation which 
“ G. A. HL” now gives, he forgets to allow for the diminution 
of the pressure on the due to the inclination of the line. 
Thus, on an incline of I it 10, a locomotive weighing 20 tons 
would only press om the rails with a weight of 18 tons, and 
if the adhesion is taken at 600 lb. per ton, as“ G. A. H.” has 
done, the total adhesion would be but 600 x 18=10,800 lb., 
not 12,000 Ib., as “ G. A. H.” has stated. In reality, however, 
in fine weather a greater adhesion than 600 1b. per ton could 
be relied upon. The resistances also would differ somewhat 
from those given by “ G. A. HL,” ly on the account just 
explained, and partly also because in a 50-ton train, of which 
20 tons was engine weight, the average friction would be 
much more than 8Ib. per ton. “G. A. H.” is correct in 
stating that, as originally used in combination with a valve 
having little or no lap, the link motion is merely a reversing 

r; but as now applied to all locomotives, in combination 
with a valve having considerable lap, it is to all intents and 
pees an expansion gear, and an effective one. Any 
ocomotive engine driver will convince “G. A. H.” that he 
is in error in supposing “wire drawing” would produce 
equally good results with those obtained by working expan- 
sively by the aid of the link motion —Ep. E.} 








Navy Estimates.—The Navy Estimates will, it is said 
be laid on the table of the House of Commons on the 21st 
inst. The reduction, when com d with the amount asked 
for last year, will, it is believed, amount to something ap- 
proaching 750,0001.—Army and Navy Gazette. 

Tus Guys or tae Hercuies —In the House of Commons 
last Friday night, Captain Egerton asked the First Lord 
of the Admiralty whether there was any foundation for a report 
which a ron fone weeks ago of the disabling of the heavy 
guns of F er Majesty's ship Hercules. Mr. Childers in reply- 
ing said :—The 10-m,. guns in the Hercules are vented ina 
ve manner for the sake of experiment, the upper part 

ing of copper and the lower part of platinum ; in five of 
these guns the platinum tip forming lower part of the 
vent, and which projects into the boxes, has been broken off 
by the effects of firing heavy charges; but four of these guns 
still remain in a serviceable state, and could be fired with 
perfect safety in case of necessity. The other gun was 
severely injured on the 14th of December while firing at 
target practice by a Palliser shell, filled with 10 lb. of powder, 





Bucharest for lighting that city, the capital of the I 
Principalities, estimated to contain 34,000 houses and a 

lation of 260,000, A free site of 7} acres has been granted 
or the works, coal for the manufacture of gas is to be 
admitted without duty, and the municipality have contracted 
for a minimum of public lights at 6s. 10d. per 1000 ft. 
the authorised charge to private consumers being Ss. 10d., 
subject to a certain reduction 10 years. prelimi- 


expenses are limited to 50001, and the sum for the 
purchase of the concession is 3000/. 





bursting prematurely in the bore near the muzzle, and is 
unserviceable. A flaw also exists in the cascable screw of a 
sixth gun, but until it has been examined by the Woolwich 
authorities it cannot be ascertained whether it is of import- 
ance. It has been decided to re-vent the whole of the 10-in. 
guns with copper, which can be completed in 14 days after 

ship’s arrival at l’ortsmouth, and a 10-in. gun has already 
been sent there to replace the one damaged by the Palliser 
sheil. 








FILTERING AIR. 
To tus Evrvor or Excrsesnise. 


es 
arrangements for introducing fresh air into our 
and other establishments for invalids. eishine 
The filtration of air should, like the 
or sewage (as first proposed by thevw 
“ upward, upon the principle of the 
idea was taken, so that the filtering m 
cotton, or hair, may be sparéd as much 
deposits of heavy particles, that gravity 
from asconding the air passages. 
It is to be deplored that true ven 


little studied, that our dweiling houses are.to 
unventilated, and it will be no small 
neering —- if it should be i 


or helpless human nature, what arc 
hove so long and so shamefully over 
there can be no doubt, that every room every 
well as mansion can be properly ventilated, and thus 
much more healthful for the occupants, and that &&.a cost 
incomparably insignificant com with the es 
to be derived from it, if so contrived ag to be wosthy of 
and thereby secure due appreciation. | 


Yours obediently, 















MUD COLLECTORS FOR BOLLERS. 
‘o tae Boren : or Exoixeruisa. *' 


8 ing in’ youe interesting journal of the 11th inst. 

tig boiler, and ae ot an Ges rans 
’ as o 

Herr Popper, of Vienna, I beg to state Eetimticn 

was patented by me about two and a ‘years since, both 


in England and the Comtisemtyand-hasbeen in full: opera- 


tion in many boilers for the last two years, great 
satisfaction, both with regard to the freeness boilers 
from incrustation, and also the saving of fuel nt on 
the perfect and rapid circulation of the water over the heated 


surface of the boiler plates. The demand for theae boilers 
is now rapidly rr I herewith enclose you'ap illus- 
trated circular of the Whittle Boiler Com 0 i 

thus see that we apply the principle both to the 
drical and the Cornish boiler. In the 






shown as applied to the marine boiler. ove 

Herr Popper has evidently mistaken the wud, ted 
on the bottom of the diaphragm, for pebbles, w: 288 
no advantage whatever. He will receive p to 
caution him against using or introdueifig the Whittle boiler 


into any country wherein it is patented. Should you. deem 
the subject of sufficient interest, I could forward 
of the results of the working of the patent ) 
I am, Sir, yours obedi 
Harborne, near Birmingham. 


bediently. apt 
Wittiam Wairtes. 


ENGINeERING IN Japan.—The Japan Gazette saya: A 
sign of the times in Yedo is the great desire to raise com- 
panies to carry out various manufactures or other business. 
One engineering firm in Yokohama, Mesars. Whitfield and 
Dowson, have already turned out and sold two steam engines 
for rice mills, and have two others en the point of being 
finished and sold; and all are sought for by these companies. 
Besides this, they are buying steam launches for up-country 
river traffic, and inquiring respecting boats of a larger size. 
This is the result of a considerable relaxation of the inter- 
ference that has hitherto been so detrimental to their 
operations. 

Loyvox Omyisvses.—The report of the London General 
Omnibus Company, just iseued, states that during the half- 
year ending the 3ist of December, 1869, the number of pas- 
ay ny carried was 20,889,595, and for the same balf of 1568, 
20,654,366, showing an increase of 235,229 passengers. The 
average traffic receipts per omnibus working day was 
20. 1s. 7d., against 2/. 12s. 9d. in the same half of 1868. 
The average fare reeeived per passenger was 3.07d., against 
3.25d. The earnings per mile run were 10.38d., against 
10.86d., and the total number of miles run was 6,158,064, 
against 6,177,632. During the half-year, 19 new omnibuses 
were constructed at the company’s coach factory, and put to 
work in the metropolis. 

A Repatnixe Dock ror Laspos.—A has been 
issued of the Lisbon Repairing Dock y (Limited), 
with a capital of 100,000/, in shares of 102., to purchase a 
patent slip already built at Port Brandao, on the Tagus, op- 
posite Lisbon, constructed under an exclusive concession 
trom the Portuguese Government, and to provide a suitable 
hydraulic graving dock on the system invented and patented 
by Mr. Edwin Clark, and now in successful operation in the 
Vietoria Docks. The existing works, which include a 
massive sea wall, a patent slip capable of receiving vessels of 
400 tons, and sundry buildings, have been constructed in a 
substantial manner, and at considerable outlay, under the 
immediate inspection of English engineers. purchase 
of the land, the construction of the works, and the provision 
of the plant, machinery, &e., are believed to have cost 
upwards of 40,0001, A provisional agreement has been 
entered into with the concessionaire for the sale to the com- 
pany of the concession, works, plant, &¢., for 25,0001., ot 
which he will accept 16,0007. in paid-up shares. The 
directors have received a tender from Messrs. Jones Bre ‘ 
for the construction of three toons and a bydraulic lift, 
capable of lifting vessels of 1 tons, at a cost of 48,5967., 
exclusive of the ration of the ground, 20 per cent. of 
which will be taken im fully paid-up s 
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NOTES FROM SOUTH WALES. 


Ca Wi ‘ 
Proposed Art Exhibition at Connie ote Ing bold 
to-day of the general committee, appointed to pro the 
above object, an executive committee was appointed, and 
COS. sateeeen tp" Se eas See 2 rae — 
Several noblemen and gentlemen a objects 
the exhibition, and have omatll to act as presidents, 
vice-presidents, &c. 
The Cardiff Gas Company's New Bill.—The Cardiff Local 
Board of i 6 2 geeks mea DE be cree 
cnnctionel Go construction of 0 senting Rowen stan 
will have to be y a ski L 
Seger ents aoe 
remov it ly a question 
— and further, thet it was not pecessary to remove it 
sufficiently to prevent its interfering with the illaminating 
wer. ae Sage ONT 







Townsend, Wood, and 
Friday, and will give 
hands. 


Engines for the Llanelly and Dock Com- 

. Beyer, Peacock, and Co.,of Manchester, have 

just completed the construction, of four new engines for the 
goods traffic of the above i Se 

Launch of an Ironclad a 
Iron Duke, ironclad pes se 
Dockyard, is bei q 
March next being tie dey teat foo enching her into her 
future element, upon whic ion the ceremony of christen- 
ing will be performed by Teds Eveliee, third daughter of 
Earl Cawdor. 

New Mining 8 ion in t A new company, 
to be called the i Bay Pied ga Lead, . 
and Blende Mining hd a), wah @ capital of 
82,0001., is now in course of formation: number of lodes 
on this property is said to be four, and it is mentioned that 
at one point a good discovery has tecently been made. It 
appears the whole work can be done by water power, of 
which there is an ample supply at all seasons, with upwards 
of 1000 ft. fall, and that the gramtsexceeds a mile on the rim 
of the lodes, and is nearly 600 acres in extent. 

Serious Colliery Explosion at Ebbw Vale.—An accident 
occurred at No. 1 pit, Victoria, Ebbw Vale, last week, 
through the explosion of fire-damp, by which four persons 
were severely burnt, one of whom, Me. Powell, the agent, 
has since died. It seems that the gas accumulated at the 
bottom of the pit, but it is not known how the explosion was 
caused. Had it been in the working part of the pit, the 
sacrifice of life would have been great, as a large number of 
men are constantly employed there. 

Local Railway Bilis—The Milford Haven Dock and 
Railway, the Alexandra (Newport) Docks, and the Severn 
Junction Railway Bills have been before the Examiners of 
the House of Commons, and approved as complying with 
the standing orders. 

Extension of Engineering Sheds at Pontypool-road.-The| 
Great Western Railway Company have this week 
the work for the extension of their sheds ap Pontypool-road, 
and when completed, it is expected the ompamy’s engineers 
ing staff will be largely augmented. % 

New Iron, Tin-plate, and Wire Works at: 

For some time past a number of workmen have been acti 
employed in erecting a new Iron and Tin-plate Works 
Messrs. Strick, of Swansea, who have just determined to 










works for the manufacture of wire to those now in course of and 


construction. 

Frightful Explosion at the Morfa Colliery— 
morning a fearful explosion of gunpowder 
Morfa Colliery, Glamorganshire, by which eighteen 
boys have lost their lives, upwards of / 
less injured, and a large amount of to 
sustained. The colliery belongs to Mesers, Vivian, 
Hafod Works, Swansea, and was considered one of the best 
managed collieries in the principality. The cause of ‘the 
catastrophe was the explosion of about half « barrel of gum 
powder used for blasting purposes, but the pe et 
that no such quantity was allowed to be kept in-the pity: 

The Iron Trade.—The cheering prospects of the iron trade 
of this district, which has prevailed for some months past, 
continue to improve as the year advances, and should no 
retrograde movement take place, the exports of rails to 
foreign countries this year will be considerably larger than 
they have been for some years past. Reference has previ- 
ously been made to the railway works about to be 
carried out in the Russian empire, and already several agents 
from that country have been making inquiries as to future 
requirements, and which lead makers to belies 








the amount of business transacted with buyers during the 
present one will show a considerable increase. The boisterous 
eee ee 
what interfered with shi t 





quantities of rails are now ready for the American markets, 
buyers for which continue to give out orders with tolerable 
freedom. The home trade is not characterised with any 
degree of briskness, but hopes are entertained that 

like activity will prevail in the f ing spring 
summer months, as se ve will be required by the 
railway companies for the renewal of permanent way. Bars 
are selling freely, and prices have advanced, the lowest 
quotations being 6/. 12s. 6d. 

The Tinplate Trade.—The reduction in the make and a 
steady increase in the demand has caused a slight advance in 
makers’ favour. 

The Steam and House Coal Trades.—Steam coal proprie- 
tors are doing a large amount of business with the principal 
foreign and Continental markets, and the purchases of the 
Mail Packet ies ate on the increase. The Hi 





eold weather has caused a better demand for house qualities, 





-| Tus following specifications of completed are all 
dated within the year 1869 ; aad that goer thea he ri 


Plw 
} number of bars of circular section dis 


*? : 





“RECENT PATENTS. 




















in a them, at the annexed prices, 

Patent Office, Chancery-lane. R 
(No. 1080, 2s. 6d.) Jean Denis; of Fine 

I'lle, Paris, ts a little machine for outtiny 

capable of being applied to lathes of all 

may be useful in situations. 
(No. 1081, 84.) Robert Joseph } 
tents, as a communication from Messrs. 

and Coombs, of New York, the si 

wool, &c., which we Stesepted aaa 


volume. 
_ (No. 1085, 10d.) - Charles Lungley, of Gr 
arrangements for removing deposit from boil 
&e., which we could not duecribe brighge pee 
(No. 1091, 10d.) Peter Jensen, of 2, Chase 
ts, as the agent of August Christian N. | 
Kaemp, of Hamburg, the employmemtal 
for easily charging centrifugal and other pumpsr 
ot a bad idea this if the hot water delivered by tims! 
jet does not do any harm to the joints, &, 
includes the employment of a steam jet for 
preventing such pumps and syphons from losiy 
(No. 1097, 1s.) illiam Ashton and John FE % 
of Manchester, patent the admirable “ eontinus Lic f 
for steam engines which we illu od red on 
fe 65 of aginry wae ot ire 
Yo. 1160, 6d.) c Berger Spence, 
patents the use, for refining cast-iron, of mitrate of or 
other salt formed by pressure or fusion into a solid vat 


the bottom of the converting vessels, Is there anything New | two 


in this? 

Glasgow, patents deodorising solid, liquid, or gaseous matters 
be tnaene if seaweed-charcoal, and other details connegted 
with the use of charcoal for such purposes. : . 

(No. 1107, 104.) John Parry and Richard Morris, of the 
Cambrian Slate Works, Lianberis, patent constructing saws 
for cutting stone of three dises or plates so as to 
form water channels through which a stream of water can 
be directed wu the face of each cutter carried by the saw. 
The patent includes some other details which we could 
not ibe briefly. 

(No. 1112, 10d) David Sonam of henge patents 
manufacturing flour by cutting the grain into slices, or pieces, 
and afterwards grinding 
peers uded in the patent. 

Q 


o. 1113, 3s. 24.) John Handsley Dales and John | ; 


Frederick Maygrove, of Wood-street, patent improvements 
in looms for weaving horsehair, cut silk, and other short or 
non-continuous fibres. It would require drawings to explain 
these plans. 
(No. 1128, 1s, 2d.) Walter Brock, of Glasgow, patents 
constructing slide valves with passages through them, the 
pandeden of steam to these passages being regulated by a 
late at the back of the main valve. This plate is stationary 
caring thie ordinary working of the engine ; but it is arranged 


‘1 so that it ean be moved to admit steam into the cylinders 
when it would otherwise be shut off, and it is thus available 


as a starting valve. We do not see that these plans possess 
any advantages over an ordinary multi-ported slide valve 
valve as ust arranged. 
(No. 1 10d.) Walter Gillespie, of Ccupland-terrace, 
a of furnace grate consisting of a 
i Sn — 
mounted eccontrically and being caused to revolve 
to.break up the fire and gradually carry the fueb) 
: ‘bridge. Mr. proposes in some 
es to th ars low, and 2 ey thats ool by 
causing water to eif throw m. 

(No 1134, \"priltine. teted Newton, of 06; Chancery. 
lane, patents, as the t of Joseph Adame, of Fair Haven, 
US., a form of fish-joint for rails, in which the ends of the 

‘are notehed into each other, and the outer fish-plate is 
of such depth that the treads of the wheel take a 


bearing upon its an Gary pas over Sed 
(No. TBS, Ra’) Alfred incent Newton, of 66, Chasicery- 
lane, patents as the agent of Patrick Clark and Jacob 
Randolph Shotwell, of Rahway, U S., a series of fans ar- 
ranged 80 that the second fan receives the blast from the firs, 
the third that from the second, and soon. We see nothing 
new in the arrangement; bat i Ape be—and we believe 
are—some novelties in the detai construction. 

(No. 1187, 10d.) Francis Erskine, of Manchester, patents 
making fire-bare with a vertical ection from that end 
nearest the bridge ; these vertical projections being of such 


the bars, may enter. We cannot bat regard this as a somewhat 


elu method of admitting air at the bridge. 
(Ne. 1140, 84.) John Leechman, of 18, Anglesea-villas, 
Hammersini from William 


patents, as a communication 
, of Colombo, Ceylon, the use, in place of a 
, in a steam engine, of the following arran ; 
the main shaft to be driven are cut two spiral " 
one being a ri and the other a left-hand screw. The 
i tod head carries pins which work in these grooves, it 
Peing intended that during the outward stroke the Tato 
move in, say, the right-hand grooves, parte ga, Poy return 
stroke in the left-hand grooves, or vice versed. oy 
old plan for into rotary motion or 
reverse ; and the objections to its 1 to a steam engine, 
indeed to an engine of very small sise, are tov obviows 

for it to be necessary for us to them here. 

(No. 1160, 104.) Barnard Wil Farey, of Bermondsey, 


t y 
(No. 1103, 6d.) Edward Charles Cortis Stanford, of 4 


it. Machinery for carrying out | ; 


, patents, as the of Pierre Emile 
i pes ye sears the combustion of 
carbons whilst they are in a current of air, 
or gas at an elevated tem new 
we do not know. 


and of 
to, and from, an endless continu. 
direction. 
(No 1164, 2s.) Frederick Joseph Bramwell, of 37, Great 








ty behind time in filing his specification. 

goond time to make sure it was not dated 1769 instead 
jis-same patent also includes the worst form of 
remember to have seen (a pump which if 


in Mr. Vivian’s drawing would onl 
ixth of the ca ity of ite barrel at 
@ of uniting ken ropesjby,lumps of 


lob Henry Johnson, of 47, Lincoln’s- 
i of oscillating engine intended 


poste, whi 
occasion. 

No. , 10d.) William Baward of 11,W. \ 

er pn gr of ran Ca 

a ’ 

in hich tho water pening through made circulate in 


ped gtr — to a set of floats 
«paride F carries fs r and as it revolves these 
neté " “ "toe 
bar of soft iron carried @Futieal axl, this axio drawing 
the i We cannot say that we sho 
have cag guet epiaiee <f He commey a meter con- 
on 
of 
(No. 1212, }. Geunge Green, mn pe pA 
series of classifiers aeting in combination s 
methods of constructing and 


i of i arranging buddies 
Pefticales included in the patent. We could not describe 
these plans clearly without the aid of drawings. 





Royar Lysrrrcrios.—iVature hopes that the number 
of camitdatee for election as members of the Royal Institu- 
tution may be taken as s fair indlestion of the Ot) Messed 
las on The number of candidates pro- 
during the first six weeks of the present year is 


E 
; 
a 





Her Majesty's ship Lord W at 200 yards, at . 
mishing targets. ‘ Bulls, Total 

Ship. oT ihe. fired. Hite. eyes, Outers. points. 
Arkona .. .. Meediogm 3 19 7 12 a 
Lord Warden,,, Snider 7 6 2 @ 
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KILN FOR CALCINING LIME, ORES, &. 


DESIGNED BY MR. ROBERT ELSDON, BROCKHAM. 
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W ss illustrate, above, an arraagement of kilns for calcining fa our engravings, Fig. 1 shows « kiln constructed on Mr. , &, through which Mr. Elsdon proposes to put from time to 


lime, ores, or other similar materials, which has been de- 
signed and recently patented by Mr. Robert Elsdon, of 
Brockham. According to Mr. Elsdon's plans, a furnace is 
built at one end or foot of the kiln for the combustion of 
coal or other fuel, and beyond this is a second furnace in 
which coke is burnt ; the gases from the first pass over, and 
are brought into immediate contact with, the heated fuel in 
the second furnace, and are there mixed with a larger 
quantity of a herie air than is necessary for perfect 
combustion of the fuel. The total products of combus- 
tion and distillation from the coke furnace pass through a 
brick chamber, where a still further supply of air is intro- 
duced sufficient to reduce the temperature to the degree re- 
- From this chamber the results of combustion plus 
the atmospheric air passes in the body of the kiln through 
the stop arch of firebrick perforated for that purpose. The 
kiln is filled with the material to be calcined mixed with a 
small proportion of carbonaceous fuel, the combustion of 
which completes the calcination; while the upper part is 
fitted with a hopper or other ments for the purpose 
of charging, and with a chimney for carrying off the waste 
aay Apertures are placed at convement places in the 

wly of the kiln for the of watching and, if neces- 
sary, fring, and mathenioal , lating the descent of the 
material calcining, and an opening is placed beneath the 
foot of the kiln for the purpose of drawing the kiln from 
which the lime or other calcined materials are delivered con- 
tinuously. 


Elsdon’s plan, or rather a pair of kilns combined, one kiln 
being in section; Fig. 2 is part plan and sectional 
plan of one of the pair of kilns shown, one half being a full 
»lan, and the other a sectional plan on the line, A, B, Fig. 1. 
n these figures, ais the furnace at the end of the kiln in 
which coal or other fuel is burnt; 4, the furnace next be- | 
yond for combustion of coke or other smokeless fuel; and ¢, | 
the air chamber in which a supply of atmospheric air is ad- 
mitted and regulated by damper, c,, to reduce and regulate 
temperature of gases of combustion and distillation that pass | 
from the furnaces, a and 5; d is a stop arch of fire-brick | 
slabs, through which the gases pass into the body of kiln, | 
e, in which the chalk or other material to be calcined is | 
jax ed . 
. The body of the kiln Mr. Elsdon prefers to construct in | 
form shown in the engravings so as to facilitate the free 
ssage of the chalk or other material from the trap or | 
nopper, f, through which the kiln is fed, to the lower aper- 
ture, g. from which it issues as lime or other calcined 
material. For this purpose Mr. Elsdon gives an inclination | 
to the side of the kiln greater than the limiting angle of 
resistance or than the natural angle at which the material 
being caleined would stand, the material thus naturally de- 
seending by reason of gravity and delivering iteelf; while, 
when the lower part is drawn from the lower door, g, the 
superincumbent mass will slide down to fill the place left | 
vacant by the calcined material removed. At the same 
level as the feeding aperture, f, is a smaller hopper or door, 


| not exceed 600° or thereabout 


time a small proportion of coke, breeze, or other smoke- 
less fuel im proper proportions and in such a way 
that it shall take up its proper position in the body of the 
kiln, and by combustion combine with the gases passing up 
through the kiln and assist the calcining of the material. 
The apertures, i, i, i, on the kiln are made for the purpose of 
getting access to the body of the kiln to assist descent should 
there be any sticking or lodging of the materia! calcining, 
or for introduction of fuel to assist calcination. 

The kilns above described are constructed in pairs back 
to back, with an archway, N, between them, oe is laid 
a tramway, &, u which wagons or trucks may pass 
beneath the kilne and take up and load the lime or other 
calcined material from off the bench on which the kiln is 
discharged from the door, g, this bench being marked, /, in 
the engraving. The fuel and material is supplied to the 
kiln by the tram, m, leading from the ground to level of the 
hopper, on which level a platform, o, for labourers is con- 
structed 


The action of the kiln is as follows: The fire is lighted 
in the furnace, a, and the arising from this pass over 
the incandescent fuel in the furnace, b, and there mix with 
the atmospheric air admitted into chamber, ¢, and thus 
mixed through the stop arch, d, into the kiln, passing 
through the material to be ger & escape from = 
chimney, #, at a tem ture w r. on expects wi 
- tor A damper, q, is fitted to 





the top of the chimney. 
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TANGYE’S GOVERNOR AND THROTTLE VALVE. 


CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 





Is November last (vide page 357 of our last volume) we 
lea 


illustrated an exceedingly weill-arranged horizontal engine, 
constructed by Messrs. Tangye Brothers, of Birmin ~ : 
and we now annex engravings of the neat form of high 
speed governor which Messrs. Tangye are applying to their 
engines, this governor having been designed and patented by 
Mr. James Tangye, a member of the firm. The construction 
of this governor can be best explained by reference to the en- 
gravings, in which Fig. | is a vertical section; Fig. 2 is also 
a vertical section, but taken in a plane at right angles to that 
at which Fig. 1 is taken, and Fig. 3 is a part plan. In these 
figures a, a, a?, a*, is the case of the governor, and governor 
valve, and the stop valve case, a*, a?, being made in one piece ; 


6 is the hollow vertical shaft to which the weighted arms or | 
Rotary motion is | 


pendulums, ¢,¢, are jointed at ¢, c?. 
communicated to the shaft, 6, through the bevel gearing, 4, 
shaft, ¢, and a band passing over the pulley, f, as usual. 
Withir the hollow shaft, , is a sliding shaft, g, eapable of 
rising and falling ; this shaft, g, is a hollow at its upper 
part for the — we shall explain presently. Upon the 
top of the sliding shaft, g, there bear projecting pieces or 
fingers, c*, c*, which form parts of the arms or pendulums, 
¢, ¢, a8 shown in Fig. 1, and the arms thus act upon the 


sliding shaft without the intervention of links or other con- | 


nexions. A plan of the pendulums or arms, ¢, c, fingers, 
c, c®, and a shaft, g, is represented in Fig. 3, by referring to 
which the shape of the fingers, c*, c*, will be best seen. 

The governor valve, 4, h*, is double, that is, it consiste of 
two pistons working in the cylindrical steam way, i, of the 
ease, a*, a*. The valve is provided with a stem, k, which 
works steam tight through the stuffing box, /, and the lower 
part of the sliding shaft, , in its descending motion presses 
upon the valve stalk, t, and lowers the valve, and shuts off 
steam, as will be explained presently. In the cylindrical 
steam way, i is an annular channel, m, through which 
channel and the passage, m’, the steam is conveyed to the 
engine (see Fig. 2). The steam is supplied from the boiler 
to the steam way, i, by means of the pipe, », which is opened 
and closed by the stop valve, p, worked by the hand wheel, g. 
The double valve, 4, 4*, is balanced by having holes sunke 
through its pistons, so that the steam has access to their 
upper sides, but the valve is supported by the steam in con- 
sequence of the area of the upper surface being diminished 
by the area of the valve stalk, ¢. 

When by the rapid rotation of the shaft, 4, the weighted 
arms, ¢, ¢, are caused to rise, the fingers, c’, c?, acting on the 
sliding shaft, g, cause the descent of this shaft, which, bear- 
ing — the top, of the valve stalk, k, of the double valve, 
h, 4*, lowers the latter. The upper piston, A, of the valve is 
thereby caused to partially or completely close the annular 
steam channel, m, and partially or completely cut off steam 
from the boiler to the engine through the steam channel, m, 


and passage, m*. In the ——_ the upper piston, A, is 
represented in the position in which it completely closes the 
steam channel, m. When by the cutting off of the steam 


the speed of the engine is diminished, the shaft, g, on the 
descent of the weighted arms, c, c, is raised by the pressure 
of the coiled spring, 7, and the double valve, 4, A’, being now 
at liberty to rise is raised by the steam in the steam way, i, 
and the annular oe oy age yo ay ete or o 
the wu i , & use lower piston, A’, of 
yA alesse shal) explain hereafter. . 

The arrangement of parts for adjusting the governor to 


| that the decomposition of sugar in fermentation, 


act within certain limits at a greater or less speed is repre- 
sented in Fig. 1. The sliding shaft, g, is supported by the 
coiled spring, r, pressing it upwards. This coiled spring, r, 
beers at the top against a shoulder, 9°, of the sliding hat, wh 
and at the bottom against a cotter, g°, carried by the loose 
solid rod, ¢, working in the hollow part of the shaft, g. A 
slot, g*, is made in the shaft, g, in which slot the cotter, 
g*, works, and the rod, s, is screwed at top and a screw nut, t, 
works on it. By turning the screw nut, ¢,in one or 
direction the . § s, can be raised or lowered, the cotter, g*, 
rising or falling in the slot, g‘, and the tension of the spring, 
r, being thus increased or diminished, and the governor 
thus made to act at a greater or less of the engine. 

The use of the second or lower piston, h*, of the double 
valve is as follows: If by accident the governor is brought to 
rest the steam way, m, being wide — there is risk of 
injury to the engine by the speed which it will then acquire 
before the steam can be shut off by the stop valve, p, In 
such cases the lower or second piston, 4%, rises and covers the 
annular channel or steam way, m, and shuts off the steam. 
In order to prevent the complete shutting off of the steam, 
except in case of accident, is provided the trigger lever, 
u, (see Fig. 1) jointed to the inner side of the governor case, 
a, its outer arm projecting through a slot in the case. 

In starting the engine, the engine driver presses upon 
the projecting outer end of the lever, u, so as to raise its inner 
end as shown in the engraving. The steam being now turned 
on, the top of the valve stalk, k, comes against the lever as 
indicated in dotted lines, and the valve is thereby ented 
from rising above its middle position, or only to a height in- 
sufficient to bring the lower piston, A*, of the valve over the 
annular steam channel, m. The steam channel, m, being thus 
left uncovered the engine is started and the sliding shaft, g, 
descending acts upon the stalk, k, of the valve and depressing 
the latter disengages it from the trigger lever, u, this lever 
then falling into the position indicated in dotted lines, and 
not again interfering with the valve until the lever is again 
salol Ue the attendant. 

The governor we have described is altogether vprrecme 4 
well arranged and the details, we may add, are admirably 
worked out. 





Fermeytation.—Professor Liebig disputes Pasteur’s view 


on 
the development and oe of yeast cells, and that 
fermentation generally is on 


a phenomenon accompanying 
the vital process of yeast. He ex the opinion thet 
Pasteur’s researches have not explained fermentation; Lut 


have only made known another phenomenon—the 
ment of yeast—which equally requires explanation. — Nature. 


Wuitrworts Guss.—In the House of Commons last 





' 1 
j / \ ‘ 


lewis holes, and so a very firm hold on the block is obtained. 
Itzis not essential that lewis holes should be inclined to 
each other. The lifting chain has at ite end a hook, d, with 
pee Bae pdt samtgeh ng bag eng pen» ne ¢, is fixed. 

hook, d, engages with the ring, c', for raising 
ing the Sleek OF coameping 16 thon to place by means 
of the lifting chain ; but when it is desired to disengage the 
lifting tackle from the block the hook is readily caused to 
leave the ring, c!, by tightening the line, e, whilst the lifting 
chain is . fisa oe ae from the lifting 
Sais the tek. & se epson aad the chain being 
fixed by a pin to the link, the pin ing through the two 
side cheeks of the link. the hook, been dis- 
nanget See a ee ee Sn 
the chain, f, tightens whilst the chain, ¢, is slack, and then 
the levers, a, will freely leave the lewis holes. 


Tux Treatment or Sewace-—We understand, says 
Nature, that 75 towns Mave signi their intention of 
contributing to the fund r@quired iti 








Committee on the Treatment and Utilisation of , for 
the investi of this subject, Manchester heading the list 
with a contribution of 1001. 





Tue AvstRiaNs and THE Suez Canat.—The Pall Mall 
Gazette says: “ Though the Austrians were confident in 
their assumption that the opening of the Suez Canal must 
redound to their commercial advantage in a degree 
admitted of no rivalry by any other nation, the first instance 
of their profiting by this new route to India, is searcely a 
fulfilment of their sanguine prediction. The screw steamer 
Apis, belonging to the Austrian Lloyd’s Company, of 1200 
tons burthen—a first-rate vessel, whose departure for Bombay 
was largely and widely advertised—sailed with a cargo of 
180 tons! As the tarif fixed by the eS 31. 10s. per 
ton, while the vessel pays a toll of 12; franes (480/.) to 
the canal and’ consumes 400 tons of coal in ite voyage of 
twenty-one days, this beginning is surely not encouraging. 


cargo was contributed by Venice. The com ee evidently 
not deterred by this one experience, for oy ; 
vertised the Sphynx, to sail four weeks hence.” 


Trans-aTLaytic Srzamsnips.—The American correspon- 
coaches i thus ovcestoched, iausigaetion tem Becupe sore 
market is thus ov: immi urope seems 
to flow towards the United States in as great a volume ds 
ever. To accommodate it, the Trans-a:antic steam lines are 
all adding to their fleets. The ‘National line’ ex to 
add four steamers this year, _ = Pinging 
immigrants from Copenhagen to New Y * Laver- 
_ and Great Western line’ will add two steamers, 

‘Cunard’ is baildifg two and enlarging one, and the 


4 


‘Inman’ ate enlarging one. Two steamers are 


the Kiesopeel end Mow Orleans direct immigrant ri 





Friday night Mr. Childers stated, in reply to a question by 
Sir John Hay, that the Admiralty had proposed to the War 
———- that Sir Joseph Whitworth and Co. should be 

upon to tender for the construction of a rifled muzzle- 


loading gun. on his principle and of his metal, for the pur- 


poseof competition with a rifled gun constructed on the service ' 


rinciple. Their object in doing so was to decide by experi- 
seat obieh of the petro S acigiee it would be most 
advisable to adopt in arming the new powerful tarret-ships 
now constructing. It had not yet been decided whether Sir 
Joseph Whitworth’s tender should be accepted. 





, 80 
tructed as to pass over the bar at the mouth of the 
time. Other en of the Trans- 

also re i 


be encouraged by 
The chances of their ,, however, are remote. 
There is usually a * Job cach Bill, and the feeling 
against spending money for subsidies is strong.” 


Ao ENTIRE HD MET MY 8 aL 
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THE WATER SUPPLIES OF LORDOR AND 


8. 


Tue following Table shows the « wre 
uality of the metropolitan waters in 
ing to the returns of the Association of 





power of ae 900 HP. The general ~ as of 
con- 
peme Lae 7 = ry ag i 2 is on the cellular principle, 
as now adopted in all ships built fr our navy, and she is 
divided into five water-tight congpurtentags. fore end of 
the has been constructed a vely as ble, con- 
t to be earried, and the heavy 
¥ a pow means for ramming, 
it, does not project so fat in advance of the fore 
a of the ship es do the su beaks of the rams 
and Hotepur. Each turret sands in its own water- 
compartment, which contains also the engines ~ 
phe the turret, the magazines for shot and shell, 
The armament of the turrets will be the same as those of ~s 
Mo i.e, two 25-ton maszie-loadi rifled guns in 
cach. These will be mounted on carriages manufactured at 
the Carriage nt, Woolwich, and-similar in 
prin to those in the Royal Sovereign, but with the 
addition of ( —— . Limy er: for hing 
up the reeoi! guns w 
te and on the lowering and img sytem, ® stem - as ap 
Captain Coles, for giving an cutustie Gvediion with a ead 
inum porthole, were man by Mean. kaied Brothers, 
and are lifted by a very neat and efficient arrangement of 
two hydraulic rams. ‘tes # Capiain -m. musale-Joading rifled 
guns will be carried by the tain, one on the poop and the 
other on the forecastle, but wil not be fought behind armour 
as the two 7 in. guns ¢ carried by the Monartel’ for bow and 
stern fire are. 

The armour of the Captain is similar in thickness, both on 
the hull and the turrets, to that of the Monareh. The hull, 
for shout #0 ft. on each side and centrally, is clothed with 
& im plating, which tapers to 7 and 6 in. at the extreme ends 
The turrets are clothed with 10 and Yin. plating. All the 
armour rests, as usual, on a teak backing, with an inner skin 
of — plating. The main deck of the ship through 

hich the turrets project is covered with 1 and 1) in. 
plating, which \fs again covered with oak planking 
6 im. in thickness; the whole resting on very strong iron 
beams and 10im. girders. The turrets are 120 ft. apart 
between centres, and are each of 27 ft. external, and 22 
Gin. internal diameter. They are supported in the way in- 
troduced by Captain Coles, on « strong girder on the lower 
deck, and revolve on a series of rollers, kept in position by a 
solid wrought-iron centra! spindle, securely fixed in the lower, 
and passing through to the orlop deck. The turrets ean be 
trained by either hand or steam gear. As the Captain now 
floate the armoured hull has a free board of about 5 ft. above 
the water, amidships, but as the hull has no bulwarks within 
the sweep of the fire of the turret guns, this height of side 
actually appears to be much less than it really is. 

On this bull proper of the ship ghere is built an unusually 
lofty poop, and am equally lofty recastle. The poop and 
forecastie are connected by a spar or hurricane deck, 24 ft. 
in breadth, running well clear of the tops of the turrets, and 
resting at a centre and between the two turrets upon a lightly 
built iron deck house, which gives the necessary communi- 
cation with the lower deck and of ventilation, as do also the 
poop and forgeastle, without going on the gun deck. 

a ship is fully rigged asa sailing frigate of the largest 

ing the tripod lower masts introduced by Captain 
Moe andatodies the large area of 33,000 square feet of 
canvas with all plain sail set. The lower and running rigging 
is brought into the bulwarks of the spar deck, aad the tripod 
legs are so arranged as to admit of both guns in the turrets 
being trained 60 deg. before and abaft the beam without their 
fire meeting with any obstruction, but a single gun in each 
turret can be trained up to 70 deg. or 80 deg. when ex- 
eeptional training may required. The ship will carry 
nine boats, two of which are steam-propelled, a launch and 
nnace, built and engined by . 8. White, of Cowes, 
Inlo-of Wight. The accommodation for the subordinate officers 
of the ship and the seamen and marines is protected by the 
outer plating of the ship's hull, and is very simuar in character 
to what would be found en the lower deck of an old unarmoured 
frigate. On the separ deck there isa roomy pilot-house, from 
which a good view is obtained all round the ship, and from 
which the steering, will be directed the fighting-wheel being 
close underneath. A complete system tor communicating 
orders connects the pilot-house with every t of the ship 
by means of Weir and Co.'s patent atmospheric idcameh 
tubes. On thespar deck there are also fitted roeket tubes on 
Commander fisher's stands, which command a great range 
of fire. 





Tux Metrorosrran Dreraict Ressmar —The works of 
the Metropolitan Listmet Hailway are actively progressing 
at various paints —— the line of the Embankment, Queen 
Victoria-street, &c. Prom the Westminster station, east- 
ward, a total levgth of about 6600 ft. of side-walls is com- 
plete; 2400 ft. aré constructed on one side only, and a 
iurther length of about 600 ft. is in progress. pon the 
corapleted walls about 2200 ft. ae arches are turned ; 
and the girders are fixed, and the is in for 
a further of 3000 ft. be walls of the booking-oflices, 
&e., of the Charing-cross station are nearly constructed to 
their full height, and the roofing of the building is rapidly 
progressing. 





Companies: Grains Grains|Grains Grains deg. 
Grand Junction 20.03 0.113 | 0. 0.002 160 
W. Middlesex. | 20.57 | 0.117 | 0. 0.00L 148 
Southwark and 

Vauxhall .... 19.87 0.133 | 0: 0.004 15.0 
Chelsea . seeeeenes| io. 0.002 1565 
Lambeth... 5...%6; 18.90! 0.108 O78 0.0038 148 

Cos 


Other 


nies : ie , 
Kent -»-somteageal PROTIPHIT 0.120 0.900 20.0 
New River..... 2058) 0) 0.075 0.002 149 
East London ,,.! 21.83 6.106 0.001 0,002 152 
(A 


The amount of ox a required to oxidise the organic 
matter, nitwates, &e, ined by a standard solution of 
perma for three hours; and in the 
case of the the quantity of organic 


matter is about eight rl - amount of oxygen required 
was found to be élear and nearly colourless in all 


it was more or less turbid, 
and the Lambeth and Vaux- 


annual reports tothe Commission 
condition of the City states that the 
from 40,776,229 gallons per 
i 229,778 in July, the average for 
the whole year being 46,561,472 gallons per day, or 24 
gallons per head of the population ; but that included the 
water so profusely supplied to the public fountains and to 
the ornamental waters of the Bois de Vincennes, the Bois de 
Boulogne, the Parc Monceaux, and elsewhere, the quantity \* 
thus di isponed of being nearly three-fourths of the total | 
supply. The following particulars of the daily supply of 
water to London and Paris were derived from the returns of 
the water com —_ to the medical officers of health and 
from the Bulletin de Statistique Municipale, which was 
furnished to De "Lotheby by Baron Haussmann, the late 
Prefect. In London, where the estimated population was 
3,170,754, the gallons per day supplied were :—In October, 
08,461,117; November, 95,500, 188; December, 92,001,354; 
January, 91,578,341; February, 92,823,860 ; March, 04,584,402; 
April, 97,313,153; May, 99,830,840; June, 108 670,996 ; 
July, 110,004,068; August, 106,414,863; and September, 
106,740,029. The average was 0,042,767 gallons. The 
number of houses supplied daily was on an average 462,954, 
and the quantity to each person 31.2 gallons. In Paris, with 
a population of 1,880,452, the quantity supplied to each 
person varied from 21.5 gallons in October, 1868, to 30.8 in 
July, 1869. In October the gallons supplied per day num- 
bered 40,776,220; November, 45,204,265; December, 
41,475,752; January, 40,812,652; February, 41,944,488: 
March, 42,708,081; April, 44,211,309 ; May, 44,370,588 ; 
dune, 49,638,927; July, 58,229,778; August, 56,891,814 ; 
and September, 52,470,719. Rather more than half of the 
water supplied to London is obtained from the River Thames 
at Hampton, and the rest is from the Lea and from springs 
and woils im the chalk. The supply to Paris is derived 
chiefly from the Canal d’Ourcq and the River Seine, the 
former yielding about half of the total supply, and the latter 
about one-third of it. The rest is obtained from the River 
Marne and from springs in the chalk, the largest source 
being the water of the Dhbuis, which is brought into 
Paris from the chalk hills of Champagne along a dis- 
tance of nearly 83 English miles. The artesian wells at 
Grenelle and Pasay yield but a very insignificant quantity— 
hardly a 30th part of the total supply. None of the Paris 
water is filtered, and, as it is chiefly derived from navigable 
streams, the Canal d’Oureq being full of barges, it is always 
more’or less turbid when it reaches the customer. In Lon- 
don, however, the water companies are obliged by the provi- 
sions of the Water Act of 1852 to filter the water from the 
Thames and the Lea before it is delivered into the public 
mains, and this is generally oe in a very ive 
manner, the filter beds of mndon companies being 
among the marvels of the metropolis. Compared with the 
Parisians, therefore, the inhabitants of London are well sup- 
lied with water, and have really no cause for complaint. 
Dr. Letheby, in pursuing his investigations into this subject 
with more minuteness, expresses an opinion favourable to water 
of moderate hardness, and shows conclusively that towns 
supplied with soft water have a mortality greater than that 
at p where hard water is drunk. He states also that, in 
his opinion, it would be folly to change the excellent quality 
of the water supplied to the me —— for a soft water. 


THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
Months. 

3188. Mark Laxepon Wuyx, San Franciaco, US., “An im- 
proved apparatus for shampooing and washing the head,” 

$729. GusTares Epwitn Born, 2, South- -place, Finsbury, “ im- 
provements in loaf-sugar cut ;m \ 

ve Wriataw Rovsar Laks, h - build “An 

mproved apparatus for sharpening knives, and in a & composi 

ym to be ased therewith.” 








i GEORGE ROBINSON pave, 60, 
Hornsey-road, Holl SB By pe 
Lawn, Poeng “ Improvements in elevators for 
w, hay, and other similar substances.” 
Cunninn, Newbury, U.5., “ Improvements 
traces to carriages.” 


wks and and Hix Wita0%, Victoria Works, 
in for 








3 ot cart ao t and other wheels.” 


ee ene in 
meee atte to be ued 


aM, = ppeege ‘Improvements in 


iecncewe, Epwin Woopcock and 
d; *jmprovements in looms for weav- 
Weeks, George DEAL, Gronce 


NDER OLIVER LaUNDERs, King’s-road, 
in the construction application of 


end valves.” . 
f Wednesbary “Certain imptowements in the 
or carriage axles.” 
AB, Kirkesld jeer fe treatment 
8, Elphinston Trapnest, 
‘Draking or retarding fir Prag and in 


employed therefor.” 
“ Improvements in ornamenting 


pe O ‘ 
250, ORBY Mo« 
a 


” 


266, Onan \Harwaap PeaMan, Lionel-street, Birmingham, 


“impr in thre facture of hinges, and fn apparatus 
used be! 

270, Samtee WHIPEHALL MULLONeY, Coventry, “Improvements 
in Sie articles.” 

272. RORERT laagow, “New or improved modes and 
— > covering end insulating the wires of electric tele- 
ere ” 

274 HOMAS WALKER, yen oy Chelsea, “ Improvements 


Me my 
2768 wonas dare Winisay fn Link, and Eowarp Les, Chester, 


.. = 

278. JosErn wre Canna, », “Improvements in the manu- 

facture of muffs, ladies’ collars, trimmings, and other similar 
Slee 





@rticles. 
750. EPWARD BRAsIER, New Cross, “Improvements in ma- 
forvbewakting, heckling, *treaking, and cleaning hemp, 
‘ 4 washing wool, and heckling, cleaning, or 
w yas materials.” 
TH ; LAND, Manchester 
extractor," ")> 
292. Josuca Fisher and Henry Fisuxs, Birkenhead, “1m 
provements applicable w steam-boiler and other furnaces.” 
296, Henay CoLLons, St. Alban’s, “A new or improved safety 
cage for children.” 
902, WittiAM HarTLer, Little Horton, Bradford, “ Improved 
means or apparatus for the menufaeture of paper begs 
#4. Bristow Hunr, 1, Serle street, Lincola’sinn, “ Improve- 
ments tu watches.” 
308. ALFKED MANKS Mort, George-street, Euston-road, “ A new 
compound and process for eliminating diseases and the cause 
of disease from the humana body,” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
306. CHARLES KINZLER and AvA™ KerrLer, New York, * lm- 


provements in propellers 
32). Wats Rosert L AKR, Southam pton- buildings, “ lm- 
provements in machines for mowing grass.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


“Improvements in hydro- 


389. Everne Hennt Bernten, Rue Corbean, Paris, “ An im- 
proved safety apparatus for raising and lowering heavy bodies.” 
—Dated 12th February, 1867, 

410. Jonn Tuoupson, Ardwick, Manchester, “ Improvements in 
machinery for cutting and polishing metals."—Dated 14th Feb- 
ruary, 1867. 

133, WaLrer Wetpox, Park Villa, West-hill, Highgate, “ Im- 
provements in the manufacture of chlorine, and in the pro. 
duction of artificial oxides of mangunese for employment both 
in that and other manufactures.”— Dated 4th January, 1°67. 

367. JOHN STANTON, 15, Clifton-street, Wolverhampton, “ An im. 
proved self-acting safety gun lock,”— Dated 9th February, 1867 

442, WittiaM Horatio HARPIELD, Royal Exchange-buildings, 
“ mprovements in the construction of windlasses.”— Duted isth 
February, 1867. 

3%. ALragd Vincent Newton, 66. Chancery-lane, “ Improve- 
ments In sewing machines.”—Dated 12th February, 1867, 

399. ALEXANDER JouN Paterson, Edinbargh, “Improvements 
in firearms, ordnance, and projectiles.”—-Dated isth February, 
1867 

420, Joun Prixnkenton Kerang and WiLitamM McGee, Paisley, “ Im- 
provements in chain beaming apparatas.”—Dated 1ith Feb- 
ruary, 1867. 

543. Jon» McLaxrock, Barnsley, “ An improved pecking for 
piston rods, pump rods, and valve spindies.”— Dated 27th Feb- 
ruary, 1867, 


Patents on which the Stamp Duty of £100 has 
been Paia 

375. Wittsam SYMINGTORN, Glasgow, “ rad provements in weaving 
and ip apparatus therefor.”—Dated 11th February, 1863. 

424. Wriiusas Natper, Challow Works, Wantage, “ improve- 
ments in rotatory screens and in the machinery or apperatus 
employed im the manufactare of such sereens.’ *— Dated Léth Feb- 
ruary, 15638, 

388. Jannz Jonns, Liverpool, “Improvements in the manufac- 
ture of lead, tin, and other metals or smalgamation of metals of a 
like fusible nature into sheets of any required thickness and 
length, and alao coating one or both sides of pipes and sheets of 
lead and other metal or amaigamation of metals with tin or other 
substances, and in the apparatas therewith,” 


13th February, L663. F 

464. CuarLes Wiuiiam Stemens, 3, Great George-street, West- 
minster, * * Lmprovements in insulating and supporting telegraph 
line wires. — Dated | 20th Fe bruary, ieee. 


Tux Scez C astats— De. Daniel A ‘ Lange, the London 
representative of the Suez Canal © ' that 
he has received a telegram from M. Ferdinand de Lesseps, 
dated the 8th inst., stating that the rock at Serapeum is now 
entirely removed, "there being now upward of 29 ft. of water 
at that part of the canal. 
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FRENCH GUNBOAT FOR COAST DEFENCE. 


CONSTRUCTED FROM THE DESIGNS OF LIEUTENANT FARCY, BY MM. CLAPAREDE, ENGINEERS, ST. DENIS. 


We publish, above, a drawing of a gunboat designed by | 
Lieutenant Farcy, and constructed by MM. Claparéde and | 
Co., of St. Denis, for the French Navy. The length of this | 


boat is 49 ft. 2in., her breadth 15 ft. lin., the draught of 


water 3 ft. 3in., and her displacement is equal to 44 tons. | 


The boat is provided with engines of 5 horse power nominal, 
developing actually 40 horse power, and each engine drives 
an independant screw. With this power aspeed of 6 knots an 
hour is attained, and the stability of the vessel is remarkable, 
since it permits to be placed upon a shell entirely empty, and 


weighing 10 tons, a gun of more than double the weight, and | 


standing 9}! in. above the centre of gravity. 

The armament of the boat consists of a rifled gun, %,’;in 
diameter, mounted on a carriage with a special working ar- 
rangement by which the entire squad serving the gun is 
redaced to five men. 

The sides of the gun, as well as her deck, are of thin iron 
plates, and these are strengthened by light ribs, especially 
under the carriage of the gun. A special system of construc- 
tion has given to this arrangement great rigidity, which 
enables it to withstand the shocks of recoil from the heavy 
guns fired with 52.8 pounds of powder, while additional pro- 
tection is obtained from the fact that the vessel is formed 
with a double skin. From repeated trials, the gunboat has 
fulfilled all the conditions for which she was built, and in the 
opinion of the French Government represents a class amply 
sufficient for coast and river defence. In her trials she sur- 

passed al) that was expected of her, and has efficiently proved 

o qualities of stability, steadiness, and general sea-worthi 
ness. Collectively, 35 rounds have been fired from her 
gun, of which 20 had a maximum charge of 62.8 Ib.; and at 
present the boat appears to be accepted as the most efficient 
pettion yet introduced for the special service in the French 
Navy. Altogether the vessel may be compared with the gun- 
boat Seaunah, recently built by Sir William Armstrong and 
Co., for H.M. service, but greatly superior in size though not 
in armament to that of Lieutenant Farcy. 


TeLeoraraic Communication wits Cuina.—The trans- 
Mongolian service for the transmission of telegraphic mes- 
sages to and from China, vid Kiachta, was re-opened for the 
season to-day. The time of transit has, it is stated, been 
reduced to 104 days. The London agency is at the London 
and China Telegraph Office. 


Licutise Buoys ar Nient.—The Netherland Society 
for the Promotion of Industry offers a gold medal, and an 
award of three hundred florins, for the most practical means 
of investing buoys with a lighting power, for service at 
night, under the following conditions: The communications 
must bear a distinetive mark or motto, and be accompanied 
by a sealed envelope, containing the competitors name and 
address, and bearing outside the same mark or motto. The 
communications, and any other accompanying writing, must 
not be in the competitor's own hand. The successful com- 
munication becomes the property of the society, which re- 
serves to itself the right of publication. The society takes 
no responsibility for eventual damage to models or instru- 
ments, and reserves the right of not returning them to the 
competitors. Answers are requested before the 30th of 
September, 1871, to the address of the general secretary and 
treasurer of the socicty, F. W. Vam Eeden, Haarlem, the 
Netherlands. 
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LITERATURE. 


> 
The Popular Encyclopedia ; or, Conversations I exicon. Being 

a General Dictionary of Arts, Sciences, Literature, 

Biography, History, and Political Economy, with _~ 

liminary dissertations by distinguished writers. New 

and revised edition, with numerous illustrations. Vol. L. 

London, Glasgow, and Edinburgh: Messrs. Blackie and 

Son. 

Any publication bearing the imprint of such eminent 
publishers as those above mentioned naturally com- 
mands respect. Their names are supposed, with 
reason, to be a guarantee of the value and reliability 
of the book, and it is upon such a guarantee that the 
cloud of canvassers, by whom the chief portion of 
Messrs. Blackie’s sales are, we believe, effected, find 
ready customers. As a natural eonsequence, therefore, 
a popular encyclopedia, issued by them in a form most 
convenient to a large mass of subscribers—that is, in 
a great number of cheap parts—would be welcomed 
widely, and command a large circulation. 

Moreover, in a select catalogue of works published 
for the current year, Messrs. Blackie endorse the 
value of this encyclopedia in a manner equally satis- 
factory and convincing. Thus: 

The alterations and corrections made for the poet edition 
upon a vast number of the articles, and the additional articles 
inserted, render the work a satisfactory exponent of the state 
of knowledge in the present day. The articles on the pro- 
gressive sciences, such as botany, chemistry, and geology, 
have been wholly re-written, and the scientific articles gene- 
rally have been carefully revised, while those on geography, 
topography, history, theology, and biography, have under- 
gone a rigid examination. 

An entirely new supplement has been added, containing 
additional biographies, notices of localities newly discovered 
or that have risen recently into importance—ot substances 
and processes new in science and the arta—of the great events 
of the world that have transpired since first publieation— 
and other subjects of general interest. Supplement sepa- 
rately, 16s. cloth. 

With this assurance from so respectable an authority, 
we open the first bound volume (A—CAN) to gather 
knowledge. Now, inreviewing the first volume of an 
encyclopedia, the critic may be readily led into in- 
justice; for, if he complains that he cannot discover 
satisfactory information on any special subject, he 
may, of course, find it later on in the work under a 
synonymous title, If in Vol. L, only 20 lines are de- 
voted to Artillery, 20 pages may be fortheoming in 
Vol. ITV. upon Ordnance. And this premature 
criticism of an incomplete technical dictionary is un- 
wise, because the editor of such a work is always 
free to shelter himself behind another letter of t 
alphabet. Sins of omission, therefore, must be thrown 




















out of consideration in such a review. Sins of com 
mission, however, are very different matters, and it is 
difficult to be too severe upon an encyclopedia that 
misleads its students, in seven volumes, at 20 shillings 
a volume. 

Judging from a certain antiquity of appearance that 
distinguished the type and plates of the book before us, 
we should have come to the conclusion that it was an 
edition of many years ago, No date appears upon 
the title page; and 1862, the year in which the pre- 
face was written, speaks of it as “the present edi- 
tion.” But on looking carefully through the volume 
we find that Messrs. Blackie have not done the public 
the injustice of selling as a new encyclopedia one that 
was produced nine years ago. Under the article 
Australia, we find that the total exports from that 
colony to the parent country are given up to the end 
of 1867. Now by allowing a due delay for the pre- 
paration of these statistics, and a due delay for the 
publication of them in the “ Conversations Lexicon,” 
we are brought well forward towards the close of 1868, 
or practically up to date. We take credit for thus 
ingeniously disproving the antiquity of the book. 
That question being disposed of we confidently pro- 
ceed to acquire some of the treasures that Jay hidden 
in the 848 pages of Vol. L, A—CAN, 

And, first, we wish for information upon aéronau- 
tics, but find, with some disappointment, that dates 
are not carried to a more recent period than 1785, al- 
though MM. Gay Lussac and Biot, and even Green, 
are mentioned. ‘This is not encouraging, but as pro- 
bably the.more modern aéronauts had not been 
weaned at the time the article was penned, and as even 
encyclopedic writers cannot with reason be expected 
to possess the gift of prophecy, we must not look for 
too much, but pass on. But we think it is hardly fair 
in describing Africa, to dismiss the story of Living- 
stone’s labours on that Continent by the statement 
that still more recently than 1851 the traveller effected 
a complete journey from coast to coast. 

The long articles on agriculture, however, possess 
some information which, if not quite new, is evidently 
well meant. We may quote here the following :— 

That much ingenuity has been employed in the endeavour 
to invent reaping machines, but of none of them.can it be 
affirmed that the results are so satisfactory as to render 
their general adoption advisable. . . . Before coneluding, we 
must very briefly advert to the important part which the 
steam engine promises soon to perform in our improved 
systems of agriculture. Hitherto its operation bas been 
eonfined to thrashing and the ion of harvested grain 
for the market. regs gon ve been made to em 
it in turning up the soil, and though some difficulties sti 
remain, there is reason to hope that we shall soon 
possess a workable and economical steam plough. 
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Aithough we have neither space nor patience to run 
through the whole book—for on reading the ph 
just quoted all hope of profitable study Ged—yet we 
may name a few more of those antique curiosities 
which Messrs. Blackie aud Son sell as exponents of the 
science and history of to-day. We find that Aliaska 
(query Alaska) >till exists as Russian territory, and 
if silence be affirmative, that the civil war of the 
Northern and Southern States of America never was. 
We learn that only four asteroids have been dis. 
covered, the last being Vesta in 1999-41807 it should 
have beon, we believe). The article on Banks brings 
the reader no later information of the “Old Lady in 
Threadnerdie-street” than the year 1839, and 1857 
in the notice of Belgium is spoken of as “ the present 
year,” while “ cun-cotton has recently been introduced 
for blasting.” 

The deseription of a steam boiler is so curious as to 
be worth describing. 1t is “the name applied to the 
vestel in whieh vapour is generated for the steam 
engitie. These vessels are of ,vatious forms, that 
most. commonly in use being rectangular, and formed 
of plates either of copper or malleable iron. There 
is a certain determinate size which a boiler ought to 
have to supply an engine of a given power. The 
general rule tor the boiler of low-pressure engines 
stationed on land being 5 ft. surface of water for each 
horse power, while marine engines are allowed only 
three. To prevent accidents from explosion, the 
metal of the boiler should have a sulficient thick. 
ness, ond ought also to be furnished with a safety 
valve, which shall open outwards, and allow the 
steam to escape when the pressure shall become 
greater than necessary.” (! !) 

After this we need not be surprised to learn that 
railways have recently been built aboot Boston, 
U.SA., that in reading of hydraulics, we find that 
tits astonishing power has also been employed in the 
coustruction of erones, that the present Blackfriars. 
bridge was built by Robert Mylne, that Westminster- 
bridge was commenced in 1740 and finished ten years 
later, and that the Hungerford suspension bridge 
Stends adjacent to that of Waterloo. 

We think we need write no more to show that this 
encyclopedia, now offered for sale as an efficient work 


of re‘erence » pon all current subjec ts, is simply curlous 
as an antique register. 

Aud in conclusion, we would ask if the cireulation 
of it isan act of justice to the purchaser—is it just 


to the publishers themselves ? 


Toxrepors ror Matta.—It is intended to submerge 
torpedoes in the harbours of Malta, as soon as a commission 
reports upon the description up to the present time jnvented 
likely to carry the most deadly effect when exploded. 





Tus Cusa Scpmanivse Capiz.—The Cuba Submarine 
Telegraph Company have to-day given orders to the India- 
rubber and Gutta-percha Company to proceed with the 
manufacture of their cable, and it ie expected to be manu- 
factured and shipped by the 25th of March, and laid within 
& month afterwards. 





Exreriuests at Suorscunysess.—There was a trial be- 
tween two Palliser guns and the Warrior target at Shoe- 
buryness, on | ueeday and Wednesday last week. Both guns 
were formerly cast-iron emooth-bore 68-pounders of 8 in. 
in bore. They bave been converted, the one into an 8 in. 
rifled gun, and the other into a 7 in. rifle. The projec- 
tile for the 8-inch weighed 130 Ib., and contained 6 Ib. of 
powder, and may be called a semi-chilled shell, the head 
only having been cast in chill, while the body was cast in 
sand. The object of this change is to keep the bodies of 
shell so soft as not to cut up the bore of the gun in case of 
an accidental explosion of the bursting charge. ‘lhe 7 in. 
converted gun fired the 7 in. Palliser shel) of the wrought- 
iron service gun. Both guns were fired with 22 lb. charges, 
from a distance of 200 yards, and completely penetrated 
the Warrior target, sending the fragments of the shells 
many hundred yards into the sea beyond. The velo- 
cities of the projectiles were ascertained by Captain 
Noble, of the Artillery, by means of Navez's beautiful 
instrument, to have been considerably greater than were 
necessary for penetrating the target. Unfortunately much 
time was lost} owing to the wood backing of the target 
having been set on fire by the large charges of the 8 in. 
shells. The wind soon fanned the flames into such a blaze 
that great difficulty was experienced in putting out the 
fire. Partly from this cause and partly owing to ships 
crossing the range there was not sufficient time to fire the 
7-in. gun at the Chalmers’ target from the 1000 yards range, 
but this will also be done within a few days. ‘he 7-in. gun, 
which penetrated the Warrior, had first been converted by 
Major Palliser into an 8-in. rifled gun, in which state it fired 
100 rounds of 50 Ib. of powder and 120 Ib. shot, without the 
slightest injury. It is now changed into a 7-in. by increasing 
the thickness of the wrought-iron barrel by half an inch 
The gun is thus made stronger, the bore smaiier, and the 
battering charges are 8 |b. of powder less than those it fired 
before. The whole of these experiments have been carried 
out at Major Palliser’s private expense, and their cost has 


been very wy. 


THE MANCHESTER INSTITUTION OF 
ENGINEFRS. 


AmonGst the numerous institutions and societies formed 
for the purpose of promoting the int of engineering 
science, is one which, although of comparatively recent 
growth, nevertheless well to develop itself into a 
sound practical association. We allude to the Manchester In- 
stitution of Engineers, which was founded towards the close 
of 1867, mainly, if not entirely, by Mr, William W. Hulse, 
who is now the President of the Society. Amongst the vice- 
presidents and council are Messrs. George Peel, jun., F. F. 
Ommanney, T. R. Hetherington, Ernst Reuss, H. H. 
Grierson, W. McNaught, E. T. Bellhouse, with other 
gentlemen whose names are well known in connexion with 
Manchester and its vicinity. The local secretary is Mr. 
W. E. Dando, and the honorary secretary in London Mr. 
W. Lieyd Wise, of the Adelphi. The present number of 
members add associates is over a hundred. From the 
printed proceedings of the Institution it appears that the 
first meeting was held on the 28th of November, 1867, and 
at which the then president, Mr. George Peel, delivered an 
inaugural address. At the subsequent meetings during the 
year papers were read on and Justice’s Dead Stroke 
Hammer, om Lifeboats and tr appliances, on Friction 
Brakes and Couplings, and om Patent Fuel. These papers, 
with the discussions, and. some well-executed lithographic 
drawings, illustrating the subjects of the papers, form the 
proceedings up to May, 1868, ~The second part of the pro- 





president's inaugural adéreas, and five suggestive papers by 
different authors on the means of Preventing the Overfiow- 
ing of the River Trwell in Broughton and Salford. The 
question ef the utilisation of sewage, and the purification 
of rivers generally, are also disttiesed in one paper. The 
proceedings for the past year are not yet published, but 
they include a paper on Ashton and Storey's Indicator, one 
on looms, and others various mechanical subjects. 
These proceedings embody ‘fofofmation of a useful and 
practical character, the subjects are judiciously selected, 
carefully treated, and well discussed. ‘To bring our notice 
down to the present time we must include a paper on the 
amendment of the Patent Laws, which was read by Mr. T. 
Aston on the 4th of January last. We thus see that the 
Institution does not confine itself. within the boundary of 
applied mechanics, but is ready te promote inquiry upon 
questions apparently outside of, yet really and directly 


affecting, professional interest. An abstract of this 





that we need not refer to the subject here. We are pleased 
to note the advent of an institution of this character in 
Manchester. Our only surprise is that a city of this magni- 
j} tude and wealth, rich as it is in mechanical associations, 
and teeming as it does with mechanical productions of the 
most varied and complex kinds, should have remained so 
long without a scientitic body which should directly repre- 
sent the engineering interest There is not only room for, 
but need of, such an association as the present, which we 
feel assured will thrive and prosper, and which has our 


wishes for its success. 


CONTINUOUS EXPANSION ENGINES. 

Ox Monday last an official trial was made on the Thames, 
of the Triton, a tender belonging to the Trinity Board which 
has been lately fitted by Mr. John Stewart, of Blackwall, 
with engines constructed on Messrs. Stewart and Nicholson's 
“ continuous expansion” system.* The Triton is a wooden 
vessel 112 ft. long, 18 ft. beam and 11 ft. deep, and on the 
trial drew 6 ft. 2in. forward, and 8 ft. 3in. aft, having a 
number of extra stores on board which she has to discharge 
when she arrives at ber station at Holyhead. She has been 
lengthened in midship 16 ft. for the purpose of being con- 
verted from a sailing vessel into a steamer, and besides being 
a heavily built craft her lines are not so fine as would have 
been the case had she been originally built of her present 
length. The engines, as we have said, are constructed on 
Messrs. Stewart and Nicholson's “continuous expansion” 
system, and are of 30 nominal horse power, the respective 
diameters of the two cylinders being 14jin. and 2lin. and 
the stroke 16in. The engines are fitted with surface con- 
densers and steam is supplied to them by a cylindrical 
multitubular boiler such as is now generally adopted for 
high pressures. The working pressure which is 60 1b. was 
maintained throughout the whole of the trial with the 
greatest ease, the engines making | 0% revolutions per minute 
and indicating 121.7 horse power. The speed attained on 
the measured mile on an average of 4 runs was 7.5 knots 
per hour; and the consumption of Welsh coal of ordinary 
quality during the four hours was 975 \b., or at the rate of 
2b. per horse power per hour as taken with the greatest 
accuracy on behalf of the Board of Trinity by Mr. Millett. 
The vessel left the Brunewick-pier, Blackwall, at 10.54 a.m. 
and the following gentlemen were on board : ~~ Nesbitt, 
chairman of the Board, Earl Caithness, Mr. Douglass, the 
chief engineer of the board, Mr. Ayres, and the maker of 
the engines, Mr. John Stewart, of Blackwall. The engines 
were in charge of Mr. Douglass and assistants and everything 
was done to determine exactly their capabilities, the results 
being as above. The results obtained were considered highly 
satisfactory by all on board, and as fully justifying the favour- 
able character that these engines have e for themselves. 


* Messrs. Stewart and Nicholson’s engines were illustrated 
and fully described by us on pages 241 and 244 of our last 


volume. 
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HYDRAULIC LIFT GRAVING DOCK FOR 


lace. They ner hy ws 2g of land ae 
9000 square yards, 

water crea, besides wala eat wg ws nel 
50001. towards the construction of the necessary works. A 
company has been formed to carry out this scheme, and ar- 


eapable Viftao, waa by Mf tons ge site = 
been special) bey i- 
rector of the Admiralty en in 


felt ; Lloyd’s committee, the principal mercantile 
ping firms trading in the Mediterranean, and the naval 
thorities on the Malta Station, all tomiee to ite necessity. 
The central position of Malta, ite lent, and acces- 
sible harbour, together with the circumstance that it is 

coaling station for all steamers, combine to offer poe on 
fora dock of this character, which are possessed by no 


F 






port in the Mediterranean. success of the en’ as 
a i ing ean hardly be questioned when we 
state hata of the mor in the port of Malta, 


rivals, Ob Then con, a the fren 43 ships 
of war other than those belonging to the © 
short] before our readets further 


shall place 
this dock, patna of which are now in ’ 
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LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


Last Saturday evening the seventeenth anni of the 
London Aswslaiion of Foremen Engineers, ven eobddted 
in the customary manner by a dinner at the City Terminus 
Hotel, Cannon-street. Sir William Fairbairn ided, and 
was assisted by Sir Ji Whitworth, Professor Tyndal, 
Colonel Jervois, Major Palliser, Mr. B J. Reed, Captain 
Sherard Osborn, Mr. J. Newton, the President of the Asso- 
ciation, &e., the members and visitors numbering about 
240. From the secretary's annual report, which was read 
during the evening, the Association appears to have made 


paper will be found at page 7 of the present volume, so | steady progress in all the departments of its operations dur- 
| ing the past twelve months. 


Thirteen ordinary members 
have been elected, and the like number of honorary members 
have been enrolled during that period. The general funds 
have increased to some extent, and the library has been 
enlarged. The superannuation fund has been inereased 
since the last report by 103/., which has been subscribed by 
the heads of some of our leading engineering establishments, 
which were well represented upon the present oceasion. 
The papers read during the past year embraced several 
practical subjects and include gunpowder making machinery. 
Improvements in iron shipbuilding, continuous expansion 
of steam, the Warsop engine, the Patent Laws, &. A visit 
of inspection was made to the Abbey Mills Pumping Station, 
which proved so successful that it will doubtless lead to 
similar excursions during the present year. Amongst the 
papers expected in the present session is one from Dr. Percy, 
who is an honorary member of the Association. The 
position of the Society is, therefore, very satisfactory, 
and this is felt to be mainly due to the untiring 
exertions of its president, Mr. Joseph Newton. It has, 
therefore, been considered that the time has arrived for 
acknowledging the twelve years presidential services of this 
gentleman in a substantial form. A committee has been 
organised with the object of carrying out the necessary ar- 
rangements for the presentation, an appropriate testimonial. 
It was intended to oe kept this matter secret until the 
time of presentation arrived, and to have limited the sub- 
scriptions to the members of the Association only. On 
Saturday evening, however, the secret was divulged by one 
speaker —an honorary member—who suggested that honorary 
members and the heads of firms should be allowed to join 
in the movement, as a token of their appreciation of Mr. 
Newton’s exertions on behalf of the Society, and as a testi- 
mony to the practical good which had resulted from the 
Association. We are giad to record this gratifying circum- 
stance ; feeling sure that it wi!l meet with a sincere response 
from all quarters. 


Captars Maxonss.—The Order of the Rose has been con- 
ferred by the Emperor of Brazil on Captain Mangles, as 
chairman of the Royal Mail Steam Packet Company, which 
established the first steam communication between Europe 
and Brazil and the River Plate. 





Tar Loxp anp Sea TeLzoRarn Cosstrvctrios Company. 
—It is stated that the Land and Sea Telegraph Construction 
Company have purchased the freehold premises, of about 
seven acres, near Blackwall, known as the Thames Plate 
Glass Company's Works, together with the extensive range 
of buildings, steam engines, boilers, and shafting erected 
thereon, for 70,0001., being considerably less than half of the 
sum expended on them. The company have arranged for the 
immediate adaptation of the premises to their requirements, 
and for the erection of machinery for manufacturing of 
telegraph cables, such arrangements to be completed and the 
works in operation within two months. The Thames Plate 
Glass Company have been induced to sell their works on ac- 
count of the cost of coals, which has placed them undera 
disadvantage as compared with their northern competitors. 
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THE FAIRLIE ENGINE TRIALS. 


Tue following details of experiment with the Fairlie 
engines “ Progress” and “ Little Wonder,” upon the 
Mid-Wales Railway, and the 1 ft. 114 in. Fostisieg 


line, will be found of interest, and go to prove all that PC. 


we have advanced in favour of the system. The per- 
formance of the engines must have satisfied the 
members of the Imperial Russian Commission who 
were present, of their value, especially upon steep 
gradient lines, with sharp curves, such as those on the 
Festiniog Railway. 
Tue Farnum Evorye on 4 1 Pr. 11} 1s. Gave, 
COMMONLY CALLED 2 Fr. 
The Result of Experiments on the Festiniog Railway, on 
February 11th and 12th, 1870. 
February 11th—Started from Portmadoe with the “ Little 
Wonder,” or Fairlie engine and 
tons. ewt. qrs. 


90 slate wagons : bee 57 lO O 
7 passenger carriages and vans 13 10 0O 
57 passengers ... ove ove } 0 0 
75 6 
Engine... 19. ..9 
% WwW O 


Engine, double bogie, # 
ders X 13 in. stroke 

Wheels, 2 ft. 4 in. diameter 

Pressure of steam, average 150 Ib. 


* in. cylia-) ‘The total wheel | 
| is 19 ft., the wheel base 
pot each bogie is 6tt., 
Steepest gradient, 1 in 7/4 
Sharpest curves, 14 chains 


and the total length 
over all, 27 ft. 

On sharpest curves and steepest gradients, with engine in 
full gear, average speed 14) miles, exelusive of time lost in 
stopping and starting. Length of train, 854 ft. 

Generally observed that even on curves of 14 chains radius 
and at maximum speed, that there was very little perceptible 
oscillation or movement on the engine, or in the carriages, 
and by no means such as is usually felt, even on compara- 
tively easy curves on ordinary railways, and less at high 
speed than at low speed. The super-elevation of the outer 
rail on the sharpest curves was 3 in. 

February 12th—Experiments with “Little Wonder,” 
19} tons; “ Welsh Pony,” 10 tons; “ Mountaineer,” 8 tons, 
to test steadiness of running on Frath Mawr Embankment. 

On the “ Welsh Pony” and “ Mountaineer” strong vertical 
oscillation with less lateral oscillation. 

On the “ Little Wonder” when riding on the footplates no 
perceptible verticle or lateral oscillation but a smooth float- 
ing movement when riding on the bogie frames, slight latcral 
oscillation, but less than on the other engi 

The oscillation of the Fairlie engine being confined to the 
bogie the influence of impact on the rails from the flanges of 
the wheel was far less than in the case of the * Pony” or 
“ Mountaineer,” the whole weight of these engines being 
brought to bear in the course of their oscillations upon the rails. 

In all the above cases the speed was confined to 10 or 12 
miles an hour on a straight line on a jent of lin 1200, 
and the line was laid with rails weighing only 30 lb. to the 
yard not fished at the joints. 

The “ Welsh Pony” engine, weighing 10 tons with cylinders 
82 in. diameter, by 12 in. stroke and with wheels 2 in. diameter, 
took 50 wagons loaded with slate from Portmadoc to the 
engine house, and stopped on a gradient of 1 in 85 unable to 
proceed further with 160 1b. to the square inch of pressure : 

tons ¢wt. qrs. 

















Weight of 50 wagons loaded ... 123 10 0 
Passengers = én “a 3 10 (0 
177 60 COO 

Engine ws, on pu Pet ee ee 
137 «6 CoO 

The “ Welsh Pony” then took 25 

wagons we shin eet ere Mae | 
Passengers ee $3 Ww 86 
62°17 «2 

Engine ... 10 60 ClO 
ee 

72 17 «2 


and mounted 1 in 85 with 140 1b. pressure of steam in start- 
ing and |30 ib. after running about } of & tmile, when she was 
—_— to return. 

‘he same engine then tried with 30 wagons could not start 
on a gradient of 1 in 85, but the engine wheels did not 
revolve there; there was, therefore, no want of adhesion. 
The load having been reduced to 

tons ewt. qrs. 


26 wagons weighing 62 6 O 


Passengers er : oes 1 10 90 
63 16 0 
Engine i0 0 oO 
738 16 =«O 


with an average pressure of 150 Ib. to the square inch, the 
“ Pony” took them up 1 in 85 for a 4 of a mile at 5 miles an 
hour till she was purposely stopped. 
The “ Little Wonder” left Portmadoe the same afternoon 
with 72 loaded wagons weighing 
tens ewt. qrs. 


Slate trucks 138 17. 2 
Empty wagons... 45 13 0 
Passengers ‘ 4 0 90 
186 10 2 
Engine 19 0 «0 
206. 0 .2 


Started with 165 Ib. of steam pressure and ran to the engine 
house, and up the above gradient of 1 in 85, and was by « stroke of 22 in, 





partly on a curve of 44 chains radius and 
curve of 8 chains radius. The length of this train was 648 ft. 
The weather Was fine, with a strong cold wind blowin 
against the traifs, and the rails were in a remarkably goat 
atate for adhesion. 
' The slate wagons had no eptings 
“i 


, the diameter of their 
Wheels was 1 ft. 6in., and that of { 


journals was 1} in. 





The above report was signed by the Duke of Sutherland, 
Count Alexis Bobrinskoy, President of the Russian Com- 
mission ; Lieutenant-General Sir Wm. Baker, R.E., K-C.B.; 
W. T, Thornton, Corresponding Secretary of Publie Works 
Department, India; Juland Danvers, Official Director of 

Indian Railways; and Capwin UH. W. Tyler, Board of 

Trade. 

Secoxp Sertes oy Exreriuents witn tue Farrer 

ENGIN® ON Tue 1 pr. 114} 1. Gaven. 

The Result of an Experiment on the Festiniog Railway on 
the 16th February, 1870, with the “ Little Wonder” 
(Fairlie Engine). 

Description of Inad. 
tons, ewt. qrs. 
22 wagons of coal... Ses 6 18 «¢ 





21 wagons of slates ene 49 6 1 
2 bogie timber trucks (carry- 
ing timber in length 42 ft.) 4 18 2 
Passengers’ weight Ne 1 2 
2 empty trucks between timber 
gies ve oe 1 4:4 
1 workmen’s carriage ewe 
Engine ... 19 1 0 
Total ... 141 . 


Length of train with engine 407 ft. 
The whole distance to be run over from Portmadne to 





Dinas, 133 miles, having a total rise from sea level of 703 ft., 
with maximum gradient of 1 in 74, and average gradient of 
} lin 92 for 12} miles, the Tracthmaur Embankment and 
| Portmadoe of 1 mile in length being practically level. The 
| maximum curves, }} chains. 

Average curves being 6.7 and 8 chains. The whole of the 

line being composed of a succession of curves with the excep- 

| tion of the before-named embapkment, and three or four 
other short portions. 

The train started from Portmadoc at 5.41 p.m. 
| rhyn Station 5.58 p.n. without stopping there. 

Arrived at Hafod Liyn Station at 6.15 p.m, where it 
stopped 8} minutes. 

Started at 6.26) p.m., arrived at Dduallt Station (watering 

place) at 6.40 p.m., stopped 15 minutes on account of water 

| being frozen, the tank could not be filled in the usual time 
| The train reached the kung tunnel at 7.2 p.m., through 
| which it in 2 minutes 10 seconds (length of tunnel 
| 780 yar 3 Ran up to Tanygrissian Station, at which it 
| arrived at 7.9 p.mn., passed it slowly without stopping, arriv- 
| ing at Dinas at 7.15 p.m., having made the entire journey in 
; L hour” 84 minutes, including stoppages, or exclusive of 
| stoppages, 1 hour 10} minutes. 
Maximum speed 15 miles an hour. 
| Average speed 11} ” 
| The engine during the journey from Portmadoc to Hafod 
| tym without slipping. 
i Dh starting from Hafod Liyn Station a slight slipping 
| ocetirred (the train being on a curve of 4 chains, with an 
| inclination of Tim 110), the rails being wet and greasy. 
| Slight @ipping on starting from the watering place at 
| Déwalit, 


| 


At Pen- 


| fiimiiel, the rails being wet througbout. 

| +” Ctmsiderable Wipping took place at the junction of branch 

| Hine; this place being always wet and greasy, owing to the 

| glate trains waiting for the down passenger traiv. 

|* “The pressure of steam ranged from 160 to 180 Ib., at which 

i latter : ressure the train started, the pressure being on one 

| @¢asion only 1451b., for a quarter of a mile average pres- 

| stivé 175 Ib. 

e entire journey was run throughout by the engine in 
| * two-thirds gear.” 

/ “There was a head wind during the whole of the pee. 
| euch being very strong in some parts of the line against the 
" train. 

Signed by Livingston Thompson, C. E. Spooner, Count 
Alexis Bobrinskoy, T. Rocheberg, Professor Saloft, R. 
Vandesen, J. Sementschinoff. 

Third Series of Experiments with the Fairlie Engine on 
the 1 fi. 113 ix f f Under the Superinten lence of the 
President and Engineer of the La: Vendée Railway of 
France. 

Started with a train of 140 empty slate wagons and 7 
loaded coal wagons; gross load, 100 tons 16 ewt. 2 qr.; 
length of train, 1223 {t.; maximum speed, 16} miles; average, 
124 miles, 

And on the return journey, the speed attained was 30 
miles an hour over many portions of the road, the minimum 
being 25 miles. 

Tne Fatnuts Exoise on tux 4 rr. 84 1x. Gaver. 

| Eaperiments om the 14th and lith February, 1870, with the 
} * Progress’ Locomotive Engine. 

The “ Progress” ie a double bogie engine with a four wheeled 
| bogie under each end. ‘ihe eylinders are 15 iv. m diameter 
The wheels are 4 ft. 6 in. diameter, and 





The engine ‘slipped three times in passing through the | 








i 


é 


” left the Three 
ilway with 39 loaded 
and 


Cocks’ Junction of the 
wagons and 3 brake vans, and about 60 
workinen, making a total weight, exclusive of engine, 


id-Wales 


- 


472 tons Gewt. 2qrs. It measured 710ft. in length, besides 
the engine. It started from the Three Cocks at 3.6 p.m. 
with 130 1b. of steam, as indicated by a Bourdons gauge. 
She proceeded freely from a ient of 1 in 2215. the 
pee two rising gradients of 1 in 76, the latter 20 chains 
ong, and with the above pressure, but she sli twice on 
a third gradient of 1 in 74, 34 chains long, and on reverse 
curves. After ny that gradient without difficulty, and 
a gradient 1 in 162, she came to a stand within 50 yards of 
the summit of a gradient of 1 in 90, 21 chains long. The 
steam pressure was then 1201b. to the square inch. The 
water having fallen to near the bottom of the gauge glass, 
Mr. Fairlie, who was driving the engine, eal ons unac- 
quainted with the gradients, applied both inj about 
#0 chains from the point where the engine pulled up at 
3.36 p.m. The total distance run was 6) miles in 29 minutes. 
There was a strong wind blowing across the train, with 
hoar frost, and the rails were in excellent condition. The 
axleboxes of the wagons had been greased in the ordinary 
way. The engine was unable to start the train after it 
stopped, though the pressure had been increased to 150 Ib. 
On the 15th of February the “ Progress” left the Three 
Cocks + o eee 80 seconds, with ona 
ressure, with a fe wagons, and two vans, a 
about thirty The trum was 720ft., exclusive of 


seconds with 115 Ib. of pressure, But the tank having been 
partly frozen no additional water could be obtained the 
trough. She started again at 11 hours 6 minutes 30 seconds, 
with 125 Ub. pressure, and went straight forward to Builth, 
passing Erwood 7 milesfrom the Three Cocks at 11.27 p.m. 
She reached Builth 14 miles from the Three Cocks at 11 bours 
50 minutes 30 seconds with 100 Ib. of pressure, it being level 
for the last mile to Builth the engine fire was lowered and 
the boiler pumped full of water. She did not stop between 
Three Cocks and Builth. She passed the point at which she 
had stopped on the previous day at 8 miles an hour, and with 
a pressure of MW? lb. to the inehs The engine on this day 
was driven by Edward Williams under supervision of 
Mr. Greenhow, the locomotive superintendent of the Mid- 
Wales Railway. 

On the 1ith Febraary the “Progress” left Tall-y-llyn at 2 
hours 51 minutes 50 seconds with 18 loadrd wagons and 2 
brake-vans, and with a steam pressure of 125%b. After run- 
ning for three miles for the most part descending gradient 
of Lin 40, she was brought to a stand at Taly-bont station, 
where her tanks were filled. She started from Taly-bont 
at 3 hours 15 minutes with a presstre of 140 Yb., and ascend- 
ing a gradient of | in 35 for half a mile. She then mounted 
a gr mee os 5 Jee 90 fee Bes, a the summit of 
that gradient at 4 hours 16 minutes 15 seconds with 120 Ib. 
of pressure, she passed through the tunnel 660 yards long as 
a rising gradient of | in 68 in 2 mimutes 16 seconds, and was 
stopped at the Torpantan Station at 4 hours 18 minutes 30 
seconds, the pressure continuing the same. This portion of 
the line contained curves of 12.16 and 20 chains radius, as 
the rising gradient of | in 34, the train having sometimes 
been passing over reverse curves. 

The water gauge burst at 44 miles from Taly-bont, and 


| the engine driver, Edward Roberts (who was acting under 


the superintendence of William Barker) was without any 
means of ascertaining the state of the water in the boiler. 
inasmuch as fhere were no steam cocks on the boiler. The 
engine did not slip at allon the 14th. The weather was fine 
and dry as on the 1éth, byt with more sunshine and rather 


less wind. 


The following noblemen, direetors, managers, and en- 
gineers of railways, were amongst those t at the ex- 

riments at Portmadoe and Brecon on Lith and 12th 
of February : 

His Grace the Duke of Sutherland. 

ting Ruseia : Count Alexis Bobrinskey, President 

of the Imperial Commission; Count Zamoyski; Count 
Berg; Professor Saloff, Russian Institute of Imperial En- 
gineers; Mr. Rocheberg, Chief Emgineer and Manager of 
the Nige and Moscow Ratlway; Mr. Schuberski, Locomotive 
Superintendent ef the Weronesch Railway; Mr. 
Kislanski, Inepector of the Katchof Crementchur Railway. 

Kepresenting India Government ; Lieutenant-General Bir 
Wr. Baker, RE... KC.B., President of the Indian Com- 
mission; W. T. Thornton, Corresponding Secretary of the 
Publie Works Department; Juland Danvers, Official Diree- 
tor of the Indian Railway. 

Representing Board of Trade; Captain Tyler, B.E. 

Representing France: M. Jentz, President of the Le 
Venilée Railway; M. Kremer, Engineer of the Poti and 
Tiflis Railway. 5 f 

————s Norway: Mr, Carl Pibl, Government Rail- 


way E 

Me. Saiveny, representing the Railway Interest in North 
Germany. 

Mr. C P. Sandberg representing the Railway Interest in 
Sweden. 


Mr. R. F. Fairlie. 


| 
| 
| 
| 
| 





BERARD’S COAL-WASHING MACHINERY AT THE 


FiC.6 


> ; 


We have on many occasions had inquiries from correspon- 
dents, concerning the Berard’s coal washing machines in use 
at the Ebbw Vale Ironworks, and we have, therefore, much 
pleasure in reproducing here the particulars of these machines 
given by Mr. E. Windsor Richards, in « paper read by him 
before the South Wales Institute of Engineers a short 
time ago. 

The construction of the machine is fully shown in Figs. 1 
to 5. The hopper, A, receives the coal from the tram or 
wagon. An endless system of buckets, worked by a strap 
and wheel gear, and making one complete circuit for 74 
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strokes of the engine, raises the coal\from the hopper to the 
top of the machine ; the coal slides down the inclined pianes 
B, into the four troughs, C,C,C,C; each trough is 6 in 
wide by 6in. high, and has an opening lin. long by 4} in 
wide at the end, over the centre of each compartment. A 
stream of water, regulated by a jin. tap, washes the coal 
along each trough into the compartments or bashes, D, D, D, 
D. Each bash is 5 ft. 3 in. long, 8 ft. 3} in. wide, by 1 ft. 6 in 
deep, and has a copper plate in. thick, perforated with 
holes ,\ in. diameter, and } in. from centre to centre, resting 
upon a cast-iron frame, E, to which it is fastened by 45 
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EBBW VALE IRONWORKS. 





bolts. At the front of each bash is a slide valve, F, 38 in. 
long by 3 in. thiek, lifted and lowered by a lever, for regulat- 
ing the egress of the shale. The plate, G, is to prevent the 
coal being washed too readily over the ledge, H. A pi 

J, lj in. diameter, conveys water to the under side of t 

perforated plate, the quantity being regulated by the tap, K. 
A piston, 3 ft. diameter, working loosely in the cylinder, L, 
and having a stroke of 2} in., ing 120 strokes per minute, 
and receiving its motion from an eccentric on the shaft, M, 
communicates through a pessage 1° in. high, by 22 in. wide, 
with the under side of the perforated plate. The chamber, 
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N, receives the shale from the opening at F ; the shale slides 
down the inclined side, on to the valves, O, O, which are 
drawn open for its egress, when found necessary, and then 
passes over the screen, P, and is washed away to the rubbish 
heap. In its passage over the sereen, any small coal that may 
have passed through the perforated plate,or have been allowed 
to eseape by the slide valve, is received in the tram No. 3, and 


used for ealeining ore. The shoot, Q, conveys the washed 
coal into tram No. 1, and it is provided with a zine — bin. 
thick, perforated with holes } in. diameter, which allow a por- 
tion of the water and fine coal, to drain away along the trough, 
R. The engine has a cylinder 12 in. diameter, 16 in. stroke 
and makes 60 strokes per minute. At that speed, the machin 
washes 15 tons of coal, and uses 18,800 gallons of water per 
hour ; 4400 gallons being required to wash the coal along th 
four troughs, and 14,400 gallons under the perforated plates 
The level of water in the reservoir is 27 ft. above the pipe 5 
The pressure of steam on the piston is 33 lb. per square inch. 
The action of the machine in separating the oa from the 
shale is briefly this :—The bashes being partially filled with 
unwashed coal, and the water turned on under the perforated 
plates, and water flowing along the troughs with the incoming 





coal, the pistons deseend, forcing the water through the 
perforations, and so lifting the whole mass of eoal in the 
bashes; the shale having a specific gravity of 2.7205, and the 
coul 1.4696, the former substance deseends and rests upon 
the plates. The action being continued, the coal fills up the 
bashes, and is washed over the ledges H, H, H, Hi, and slides 
down the shoot into tram No. 1, and along the trough into 
tram No. 2. The tram soon fills with coal and water; the 
water flows away over the top of the tram, and is conveyed in 
pipes to a cateh-pool, 100 ft. long, 6 ft. wide, by 2 ft. deep; 
where a portion of the finer particles of coal carried away by 
the water is deposited ; after overflowing this eateh-pool, it 1s 
again caught in another of the same dimensions, after which 
it is allowed to flow away. When it is found that the shale 
has risen about 6 in. in the bash, the slide valve is lifted by 
the attendant, for its egress. 

The loss of coal in washing is from 10 to 12 per cent., when 
weighed saturated with water ; and there is a further loss of 
8 per cent., when weighed quite dry. The engine and ma- 
chinery were supplied by Messrs. Hawks, Crawshay, and Co., 
Gateshead-on-Tyne, and have been at work continuously, 
since March, 1865, and have given complete satisfaction. 











Cost of Engine and Machine. 











One four-bash machine, with elevator £ «d 
and coppers complete ao - £20 0 0 
One 12 H.P. vertical engine with 8 
double acting pumps and belts ... 170 0 0 
One Cornish boiler with fittings oo 312 14 38 
Carriage to Ebbw Vale a a WO WW 6 
Masonry, materials, and erection «=... 166 18 8 
Patent Right ... ove os w 100 0 86 
Total , £10200 8 C8 
Cost of Washing One Huntred Tons of Coal. 
£aa4 
Contractor ... doe wee - 1D O 
Engine tender and repairs ant ice) OO 
Stores and coal to engine pa jo: 
Depreciation of machinery and interest 
on money on outlay, at ‘10 per cent- O 6 7 
Total «oe £1 13 7 


Cost of washing per ton eo S914, 
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LOCK GATES. 
The Solid Timber Lock Gates on the Welland and St. 
Lawrence Canals, Canada. 

To rus Eprron or Exoiserntse. 

Sra,—I om not aware that any account has ever been 
published of the solid timber lock gates which have been in 
use on these canals for nearly twenty years past. As Chief 
Engineer of the Department of Public Works, I had far- 
nished the plans for the framed gates previously in use, but 
having learned from experience, the necessity of a simpler 
and more economical contrivance, | designed the plan for 
soiid gates of which | now send you a copy, together with an 
aceount of the particular circumstance which induced me to 
take the change, hoping you will find them of sufficient 
interest to give them a place in your valuable journa 


Thie plan was designed for one of the large locks 45 ft. in | 


locks 


emailer 


width, and a a lift of 10ft. For the 
id p I shou 


26} ft. wide, the « lan is still adhered te 
the mountain section, § miles long, from St. Catherine's to 
Allanburg, are 150 ft. long between the gates, 26) ft. 
and have 10} ft. of water on the sills. But the locks at both 
entrances are 45 ft. wide, the one Port Caiborne 230 ft 
and the two at Port D St. Catherine's 200 ft 
long between the gates 104 ft. of water an the 
sills. 

On the 
between t 
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m the lower side, and furt 
at the tenons by T and { -itoss, and by tension 
porting the centre applied to both sides of the 
t “l together through the framework. They 
strong und altogether very f 1 
workmanship The lock walls having beer 
chambers must be filled and emptied throug! 
In each leaf of the gate near the bottom are 
two segmental valves operated by means of a screw 
rod from the foot-bridge The gate reste 
ler which comes upon a cast-tror 
lock and is worked by m 
lock wall with connecting chair 
through a manhole in the masonry; attached to 
uble coned cast-iron r 


ars well rnd put 
le 
r strengt 


very secure 
sh 
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eon necting 
pivet and r 


down upon ti 
m the 


egment 
floor ans of a erat 
placed escend 
the witre- 
r wi 
By this 
cer- 
and 
nary 
fteen 


poet, and passing round a ere 


the 
means, the gates are 
ta The 
satisfactory 
lock of the 
m nutes 
well 


ge of direction takes pl 


pened and 


char sce within the wa 
closed with ease and 


nty arrangements are altogether so complet« 


that a vessel can he passed through an ord 
10 ft. lift 


that 


arge clase m from tweive to 
It may 
bave anewered the pu 
But all works of this 


ent, and the first result of careless management 


added these gates have 


and rpose for which t 


designed nature are suby 
acc 
ducting a vessel through the canal may be a pair « 
gates. Notwithstanding the utmost vigilance on the 
the superintendent and lock masters, accidents to the 
are of almost annual occurrence 

Some years after the canals were opened 
attention was directed toa serious interruption of the naviga- 
tion of the Williamsburg lock “ Rapide Plat.” In Septem 
ber, 1849, a steamer approaching this lock from below, under 
too much headway, ran into and unmitred the lower gates 
while the lock was full. The pressure of the water imme 
diately tore both gates out of the hollew quoins, leaving one 
half of the poste standing in the quoine, split down in the 
line of the bolts that pass through the 7 and L-irons. The 
current swept them away 1(0 yards down the river where 
they sunk in 12 ft. water 

It was my business to fish them up, repair and replace 
them as soon as possible in order to restore the navigation 
With unlimited command of men and money, it was yet 
so difficult to collect materials from a distence to procure 
new posts and bars, new valves, to raise and land, repair and 
hang the gates, that a fortnight’s interruption of the trade 
was unavoidable. 

Of course the lesson taught by this disaster was the pro- 
priety of having spare gates always on har l iv of 
emergency. But that was not all. It struck me that lock 
gates should be made upon a more simple plan to admit of 
speedy repair, and that they ought to have sufficient bucyaney 
to float in case of being accidentally displaced. Acting on 
this idea, and the suggestion of an intelligent foreman 
employed in the framing of gates, I assumed the respon- 
sibility of preparing a plan for the solid timber lock 
now in use, and had several spare gates for the large weks 
constructed after it engravings on pag ‘ 
admirably have they performed their function, hat 
thers are now constructed. Az the old framed gates 
ut they are replaced by solid ones. 

The peculiarities of the solid gates are these. They have 
neither quoin-post nor mitre-post, and accordingly there is 
frame, no J and L-irons, no tension bars to 
ntrp, no sheeting, no fenders, no spikes. The 
simply one upon the other, and dowelled 
together having their ends formed to fit the holl 

nd mitre The t p bar, the bottem bar, and tl 

above the valves, are al) 12 in. thick, these together + 
vertical posts at the back of the gate, the knee qu 

the bridge, the valve and bridge mullions are a ak 

all the rest of the timber is of pine of any convenient thick- 
ma Gtol2in. The bars [ passed through @ 
planing machine to render the nts water-tight, and aft 
off to a pattern, and ed th 3m 
dowells 3in. long, inserted in every joint as represented it 
the pian 1 holted 
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The two bottom bars of oak are framed and bi 
ther befere the other bars are added, leaving clear space® 
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in the first place, that on the Welland Canal the locks on | 
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| between them, and the mullions for the insertion of the 
| valves. All the bars are then bolted together from top to 
bottem, with five long wrought-iron screw bolts 2 in. in 
diameter, provided with nut and screw at both ends. These 
| bolts in conjunction with the dowells, the vertical posts on 
the back of the gate to which the bars are bolted, give it the 
requisite stiffness, and make the whole gate like one solid 
| piece of wood. The connexion between the body of the gate 
| and the collar in which it hangs is made up by means of a 
| knee which may be solid, or may be built up of two or more 
| pieces bolted together, and to the topmost bar. The advan- 
| tages gained by this mode of construction are: 
| 1. Keonomy. Being built mostly of pine, the cheapest 
kind of wood, requiring no expensive fitting, they can be 
| made for about half the cost of the framed gates, while they 
| have the same durability 
2. Simplicity of construction, and the ease with which they 
can be altered to fit locks of various lifts. 
3. Superior strength for heavy lifts. 
4. Buoyancy. It is easier to hang and easier to 
them. 
Altogether, therefore, considerable advantage is gained in 
adopting this plan. The solid gates are peculiarly adapted 
| to a country like Canada, where timber is plentiful and cheap, 
and by using them, much valuable time is seved in restoring 
the navigation, when interrupted through any accident that 
| may happen to them. 
| Passing now from the subject of lock gates to the more im- 
portant question of the navigation, I propose to offer a few 
remarks on the contemplated enlargement of these canals. 
was origmally designed with the 
double object of giving facilities to our own, and seeuring a 
trade. Occupying as we do the 


work 


fair share of the western 


valley of the St. Lawrenee, our geographical posit m is such | 
as to suggest to usin the strongest manner, the duty of pro- 
| viding the most efficient means of intercommunieation be- | 


Our system of cana 
| 
) 


tween the west and the east, between the inland lakes and 
the ocean, and we have done all that could reasonably be ex- 


| pected of so young acountry. The canals we bave constructed | 


jarelarger than our own wants demand, and yet, although 
they are of greater capacity than any other canals on this 


| continent they have not diverted to the St. Lawrence any- | 


Why | 


thing like the volume of trade that was anticipated. 
is this? It is right to inquire what cireumstances have 


1 | heretofore neutralised our great natural advantages. 


First, 1t is hard to divert trade from its 
Ihe influence of New York as the 
mmere'al centre on this continent, with its network 
canals and railways stretching to the shores of the great 


The anewer is 
established channels. 
rrent os 
ikes, 18 paramount 

y means of its capital embarked in al! branches of business, 
commands the very springs and sources of 
Second 
not of sufficient size to do the work profitably. 
From the tacts stated at the beginning, we see that although 
xe Welland Canal is 1; ft. deeper than the St. 
the mountain range of locks on the former are only 26; ft 
wide and 150 ft. jong, while the latter are 45 ft. wide and 
200 ft. long between the gates, and that consequently the 
larger class of vessels plying between Chicago and Buffalo 


are 


are excluded from the Welland because of their length and 


width, and from the St. Lawrence because of their draught, 
and it needs no demonstration to prove that the larger the 
| vessel (within practicable limits) the cheaper it can carry 
reight 
It is proper to remark in explanation of this discrepancy 
| in the sizes of our canals, that when the Welland Canal was 
enlarged about 50 years since it was designed to accommo- 
date the largest class of sailing vessels then doing the principal 
freight business on the inland lakes, about 40 tons capacity. 
Since that time, however, the most profitable class of vessels, 
those trading between Buffalo and Chicago, have reached to 
double that capacity, and can carry freight much cheaper 
than those which navigate the canals. (On the other hand, 
the St. Lawrence Canals between Kingston and Montreal 
were built expressly for a steamboat navigation, the class of 
passenger and freight steamers then in use on the river St 
Lawrence. 
The dimensions of the largest vessel that can pass through 
the Welland Canal are 142 ft. in length 26} ft. beam, and 
10 ft. draught The largest that can pass 


i4j ft. beam, and 9 ft. draught ; the tonnage of mde paddle 
steamers that can pass this canal is 450 tons, and of screws 
750 toms. 

it is believed that if the locks on both canals were now 
made of an uniform size, large enough to bring through 


contrivance by rival routes could at ail compete with this 
natural outlet to a continent 
The locks have sufficient width, 45 ft., for the largest class 
f freight vessels, whether screw or sail, that can navigate 
the lakes; and the screw having asserted its superiority over 
| the paddle, it is unnecessary to make them any wider than 
| this for the side paddle steamers. On the lakes, as on the 
wean, the serew will eventually do the great bulk of the 
earrying trade. The draught of water should be uniformly 
| increased to 12 ft., and the length between the gates to 300 ft. 
The locks on the St. Lawrence Canals can be lengthened 
1d deepened to these dimensions, but the mountain 
tion of the Welland Cana! a new set of locks would have 
be built, because there is not room enough on the present 
line to place them, and on both lines there would have to be 
a proportionate enlargement of the prism of the canal. 
rhis appears to be the most judicious seale for the naviga- 
ion. To attempt any greater draught, however desirable it 
| may be, would entail enormously disproportionate expense, 
whereas enlargement to this extent could be accomplished in 
the course of a few years, at a very moderate outlay. It 
,* muld enable vessels of 1000 to 1500 tons burden to descend 
| the St. Lawrence, and would ensure to Canada the carrying 
| trade of the west. 


The Dominion Government stands pledged to the policy 
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Through these artificial channels, and | 
| 
traffic. | 


y, Our canals, notwitstanding their superior capacity, | 


Lawrence, | 


through the | 


St. Lawrence Canals 180 to 186 ft. long, according to build, | 


vessels of 1000 tons from Chicago to Montreal, no artificial | 


of enlargement though not to any particular scale, and the 
works are only delayed in eqenionedt more urgent de- 
mands upon its resources, in the way of opening up railwa 
communication to Halifax, and a highway to 32 Fertile 
Beit” in the North-Western territory. Theos two obj 
will tax its energies for many years to come, but it is believed 
that our people and our statesmen have both the will and 
the power to accomplish all that may be required for per- 
| fecting our communications both by water and rail. 
Brockville, Canada, January 13, 1870. 
Saucer Keersr, Civil Engineer. 
BARRO W-IN-FURNESS, 

Ow page 126 is an illustration of the Barrow Hematite Steel 
| Works as they will be when completed. At t the ex- 
| tensions @re not commenced, the size of the works being 

sufficient. The blast furnaces are arranged in straight lines, 

in two abd near them are the Steel Works, which 
| are 760 ft. long and 200 ft. wide; but when the extension of 
| these houses shall have been carried out, as shown in the 
| engraving, their width will be increased to 400 ft. For a 
detailed and illustrated description of these works, we refer 
| our readers to Exoixegrine, vol. i., page 815, and vol. iii., 
| page 175. 


A Pacsric Stramsnite Line.—It is understood that the 
| Pacifie Steam Navigation Company of Liverpool have re- 
| solved to establish a Sepbenaniile line of steamers between 

Liverpool and the West Coast of South America, vid the 
Straits of Magellan, and to begin the extended service as 
soon as their steamships, now in the course of construction 
are completed. 





Anoruer Anxoio-Frexco Tetecraru Canite.—The re- 
port of the Submarine Telegraph Company, just issued, states 
that during the ensuing summer the company, in fulfilment 
of the requirements of the French Government, under their 
| concession, will lay another eable of six conductors between 
some point near Havre and a point on the English coast to be 
decided upon after consultation with the post-office. 

Tue Sate or Perrotevm.—Parliament will shortly be 
called upon to supply more stringent regulations for the sale 
of parafiine and petroleum oils. In spite of the Acts of 1562 
and 1868, a large proportion of the oils sold in the shops is 
| still dangerous. lhe test prescribed by the Act of 1868 is 

founded upon an entire fallacy, for, instead of directing the 
employment of an apparatus similar in construction to a 
| lamp, it directs that the igniting or “flash” point shall be 
| determined in an open vessel. Of course, the most volatile 
and explosive portion of the oil is dissipated in such appa- 
}ratus during the heating, whereas, in a lamp, it is liabie to 
remain mixed with air in the upper portion of the oil cham- 
ber. As a rule, the oils obtained by distillation from bog- 
head and other minerals are safe, while the natural oils im- 
ported from America are often highly dangerous.— Medical 
Times and Gazette. 


TeLecrapnic IpgeevLakitizs.—In reply to a memorial 
from bankers, merchants, and other citizens of Glasgow 
respecting the vexations delays in the transmission of mes- 
sages by telegraph, “the Postmaster-General has assured 
the memorialists that he is deeply sensible of the incon- 
venience they must have sustained. Circumstances over 
which the Department has had no control have, he states, 
mainly contributed to cause the delays complained of, but it 
is believed that some improvement has already been effected, 
and that messages are now being tranamitted with some 
approximation to the P om wad rate of transmission. Some 
little time, however, Postmaster-General apprehends, 
will be required for the completion of the plans by which he 
hopes to achieve the desired result, and he trusts that during 
that time the merchants, &c., of G) . in view of his 
promise to give them complete satisfaction, will show some 
consideration for the difficulties under which his Department 
labours.” -—— 

As Usrrorm Rattway Gavor.—Inasmuch as five-sixths 
of the railroads in the United States have a gauge of 4 ft. 
Stin., it is quite desirable that the inder should be 
brought to the same gauge, thereby securing uniformity 
throughout. In order to obtain this, it is proposed, says a 
New York daily, by certain railway men and members of 
Congress, to secure the enactment of a law that after a given 
day no road shall be a post-road that does not conform to 
| this gauge. The expense of changing a 5 ft. gauge to con- 
| form to this plan will not exceed 500 dollars per mile, and it 
is believed that most of the roads could make the change at 
a less expense. As there are less than 000 miles of road 
requiring alteration, the whole cost of the work would not 
| exceed 4,000,000 dollars. As the United States are interested 

in having the most expeditious transportation of the mails 

and military stores, the public benefits to be secured, it is 
| claimed, would justify a sufficient appropriation by Congress 
to compensate the companies required to make the change. 





Transattaytic Goops Trargic.—The agents of the 
North German Lioyd have announced that this company, 
with a view to afford increased facilities to importers of 
American produce, have decided to start an extra steamer 
once a fortnight from New York to Southampton, for the 
conveyance of through goods to London, in conjunction with 
the London and South-Western Railway Company. Last 
autumn they despatched a few steamers on the service as an 

| experiment, and the result has shown that, in consequence of 
the favourable position of the Southampton Docks and the 
facilities afforded there for the unloading direct from the 
ship’s side into the railway trucks, the company are enabled 
to deliver their cargoes at the merchants’ warehouses in 

| London within 12 days from the time of shipment at New 
York. The new route is likely to be of advantage, not only 

| for the quick transit of provisions, but also to importers of 

| hops, seed, cotton, oil, and tallow. The first steamer of the 
service will be the Bremen, sppointed to leave New York on 
the 23rd of March. 
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Pig-Iron Market.—Pig iron warrants changed tn he Singer Company i hditin to which there are a The New Outfall Sewer at Aas : 
hands thie day week at as low as 53s. Od. cash, on the follow- considerable number of workshops throughout te ge nexion with the now outfall cower, which wes od in 
Salta for i wey bs | cad Mer mc Ege hd nf 
per. =p the compiction of the enme. new culvert commences at 
pare end of Tyndall-street (where a juncture with the existing 
tte sewerage works has been made), and continues in a direct 
neid to be line for 2008 ft., when it curves round and runs out to sea, 
pea the total 6150 ft. Ite shape is eireular, and for 
+. | L000 ft. it is 8 ft. in "be tamer gr igemin Seg am 
atta | to 10ft., aud the general thickness of the masonry g 
bed Pt i 
tbe ‘manu: | the resident engineer. ya ‘ 






r day ; 
a A are only from Zs. to 3s. per day, the 
day being ten, twelve, or more hours. Already, i 
almost seem war 5. Beaee Bill is regarded as. bei 
satisfactory on following points: inspection, 
ing of the mineral put out, Le payment af waa 
of label and the education of young persons employed in 
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machine is about 5 or 6ft. longer than the 
but otherwi it 8 i eee » naar e to those 
now in use. steam omnibus will carry 
—-eighteen-inside and thirty-two outside. It has Poon fitted 
up with the greatest care, : - avoid pepe mance or 
annoyance to passengers. In addition to the ordinary spring; 
the wheels are fitted up with spiral bearing springs and 
rubber washers, which will effectually prevent any disagree- 
able jolting. The men in charge sit in front, and, to prevent 
any annoyance from smoke, coke will be used. fumes 
are carried through pipes carried under the seats of the out- 
gers, and emerge from the weather board above 
the ¢ondueter’s head. The speed will be something like nine 
miles an hour through the town, but in the country the speed 
can be doubled. It is proposed to light the steam omnibus 
with gas, a small reservoir being fitted up in the front part 
of the engine. There will be several preiimi trials prior 
to the machine being put on for passenger traffic, and should 
the experiment with this new means of conveyance prove 
successful, it is the intention to start a large number of them 
for those outlying districts to which “buses now run daily 
from Edinburgh. In connexion with this steam omnibus it 
may be mentioned that Mr. Nairn has a new form 
of traction graie Sx toad and street. If I mistake not it is 
this engine which is to drag the omniljus just spoken of. 
The principal feature in this machine 

the whedls. On the outside they have @ belt of hemp about 
4 in. thick, and where it rolls upon the ground it is protected 
by means of steel plates. The outside tyre rests upon a bed 
of cork about 6 in. thick. The engine rests on three wheels, 
the two driving wheels (in an eight horse power engine) being 
5 ft. in diameter, while the leading or steering wheel is only 
half that size. 


The Sugar Trade of Greenock—Some notion may be 
formed of the enormous extent to which sugar ing has 
now reached in Greenock by reference to the following 
figures, which show the imports of raw eu to the under- 
mentioned sea ports from dst January, 18/0, till the 16th 
instant :— 





Tons. 
Cligde ae yt a wie 26,660 
London ... eos 40s eee a 
Liverpool ne Oe a, 
Deictel ace ost Bm. Hees 
During the same petiod of last year the imports to the Clyde 


were only 9335 tons, showing an increase of no less than 
11,926 tons in the first six weeks of this year. 

State of Trade.—There is still an imprevement to note in 
those branches.,of trade which et ian 
ENGINBERING@., The malleable iron trade is un brisk, 


and pumerqus orders are coming to hand. As yet no active 
measures have been taken by the eee “tm to 


get their brought up to the same level as those now 
received the workers in the em of the G 

Irom at St. Rollox and Motherwell. Tron founding 
is also while tubemaking, boilermaking, and engineer- 


ing @f6 so busy that a great deal of overtiaié is “being 
worked. Shipbuilding is more active just now than it was 
for #e¥éral months last year. A goodly number of the vessels 
in hand, or lately ordered, are intended for the Sez Canal 
traffig, Indeed, there have just been ordered by one = 


shi firm no few than for fall er screw 
1 tons each for that traffic; and at Port- tho 
fewer than three iron steamers are being built by one firm 
for the River Plate traffic, “f 

The Machine Trade iY 
have made by the 1 

5 the manufacture 


consists in the tyres of 


| \Deathe of Mr. Thomas Paterson and Mr. James Balfour, 
Civil Kngineers in New Zealand——‘he Edinburgh papers 


record the deaths, in New Zealand, of two civil engineers, who 
long resident in, Edinburgh, namely, 
Thomas Paterson, formerly chief assistant with Messrs. 


Mr. 
B, and E. Blyth, and Mr. James Balfour, bred under Messrs. 
Stevenson. | 


é - They had both aequired considerable distinction 
in the colony of New , in connexion with the en- 
gineering works which they executed for the Government 
and.for other bodies. Both of them met their untimely death 
by drowning in December last. 

Glasgow Corporation Waterworke.—At a meeting of the 
employés,.under the Glasgow Water Commissioners, held 
last week, Mr. Gale, C.E., engineer of the works, mentioned 
some interesting facts connected with the works under his 

ional charge. He said that, with the aid of the 

ls Gravitation Waterworks, they were supplying water 
tea population of about 540,000 persons, or rather more 
than one-sixth of the tion of Scotland. From 
88,000,000 to 35,000,000 gallons can be discharged daily into 
the M reservoir, The sum of money recently t 
on the extension of the supply works amounted to about 
60,0001. The supply at first, prior to 1860, was 36 gallons 

r head; itis now upwards of 50 gallons, while in 17 of the 
argest towns of England the average daily consumption is 
only 23 gall At p t the cost to community is 
about 24d, per 1000 gallons, as against 34. eight or nine 
years sae itis probable that at no very distant date the 
cost will be still further reduced. Loch Katrine water- 
works were the first in this country that imitated the mag- 
nificent aqueducts of Imperial Rome. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

The Cleveland Iron Trade.—For pig iron there is an ex- 
cellunt demand. There are now blowing in the North of 
England 122 furnaces, all of which will be kept busy for 
months to come. The local consumption is very large and 
the contracts with Belgian, French, and German houses are 
numerous and heavy. On Tuesday there was a large at- 
tendance on ‘Change at Middlesbrough, and a fair business 
was done at the list rates, viz., No. 1, 54s., No. 3, 50s. 6d., 
and No. 4, 40s. 6d. There was no alteration in the prices of 
finished iron. Al! the rail makers are full a The 
deliveries are chiefly to different parts of the United King- 
dom ; the makers engaged on Russian contracts are of course 
stocking rails just now. Plates and angle iron are in great 
request, owing to the healthy state of shipbuilding on the 
northern rivers. The North-Eastern Railway Company have 
reduced the carrying rate on iron from Midd ough to 
Liverpool from 10s. to 8s, 4d. per ton. This concession is a 
great boon to the Cleveland district as it makes competition 
with Scotland easier. 


The Wages Question Again—The ironworks at West 
Hartlepool have been stopped this week owing to a mis- 
understanding about the decision of the Board of Arbitration. 
Ihis strike, however, is purely local, and will no doubt be 
amicably settled in a few days. 

Hartlepool Port and Harbour Commissioners —At the 
annual meeting of the commissioners on Tuesday Mr. Row- 
land Burdon was re-elected chairman. The accounts 
showed that the commissioners had commenced their 
financial year with a balance of 5375/., and their total re- 
ceipts had amounted to 184442 136, ld. In this sum is 
included 19731. received as harbour dues at Hartlepool, and 
29351. for the same at West Hart . There is a balance 
+ haere ty erect yates. tw beieee 

" ve t, 
wreck buoy a little mg fe ae See a yrs added that he 
believed that the heavy drifts of sand had reduced the depth 
of the channels, but had not tested it yet. He saw no 
remed inst the vast accumulation of sand on Middleton 
shore the formation of the suggested sea wail. 





=—— 


Avergattax Exotwegnrxe Matrens.—Advices from 
Australia. state that the Northern — Railway 
to be ially opened towards the end of the present month. 
The Bort Wektneld Railway has been leased to a private 

for 100/.:@ month. . Tenders are being called for 
edn ilway. The South Austra- 








Taff Vale Railway Company, for the purpose 
diate a for building a brid or bridges over the 
and the Taff Vale Railway. j 

be erected néar the Nantybweh Station, 
ag ay pier of masonry in the centre ; the first open- 
ing to span of 100 ft., which will cross a tramway 
and the Taff Vale Railway, the re to the 


river to be of , and then river with a 
Sones WOO Big tee girden tap to be 60's iron 6 ft. 
deep, of the sectional form, and the roadway is to be hang on 


the bottom flanges; the cost of such a bridge the board's 
surveyor estimating at 1413. 

The Utilisation of Sewage.--The Merthyr Local Board of 
Health on Thursday subscribed 101. to the British Associa- 
tion, for furthering the best means of utilising town sewage, 
it being deemed expedient to obtain the latest information 
respecting the utilising town sewage, as the Board was 
about to earry out an irrigation scheme during the present 
year. 


The Coalbrook Vale Ironworks.—These works, which 
formerly belonged to the Blaina [ron and Coal Company, 
have again started, and as the gor pond are wealthy 
capitalists, there is a fair probability of operations being 
carried on with energy and enterprise. 

Lydney Town Sewage—A committee has been formed at 
Lydney for carrying out Mr. G. B. Keeling’s plan for pro- 
viding the town with efficient sewage. 

The Explosion at the Morfa Colliery.—The sacrifice of 
human life by the explosion at the Morfa Colliery, the par- 
ticulars of which, so far as could be then ascertained, ap- 

— week's ees oe ved to be much 
greater than was at first antici > to the present 
time it has been ascertained that’ thirty pa and boys have 
lost their lives, besides the destruction of a large amount of 
property, including thirty-two horses. The inquest has been 
‘ormally opened and adjourned to the 2nd March next. 

Local Bills in Parliament.—The following Private Bills 
have been approved of as complying with the standing 
orders of the House of Lords : Cardiff as Bill; Dare Valiey 
Railway Bill; Liantrissant and Taff Vale Junction Railway 
pony oe he Bill; Milford Haven Dock and Railway Bill ; 
and port, Pontypool, and Caerleon Railway Bill. 

The Tron Trade.—Quietness characterises the iron trade 
of this'district just at the present time; but makers have 
sufficient orders on their books to keep the rail mills fairly 
running for some few weeks to come if no fresh orders are 
i diately d. The now in course of execution 
for the United States show a considerable increase as com- 

red with the corresponding period of last year, and in ad- 

ition the shi te now being made for the American 
markets at che local ports, several vessels have left with rails 
for Genoa. The prospects of trade with the Southern States 
during the summer months are of a cheering character, the 
exten-ion of the railway system in that country will, it is 
generally believed by makers, cause a favourable increase in 
the d d. The com t of the Russian shipping 
season is now rapidly approaching, and large quantities of 
rails are awaiting shipment to the Russian ports ; but before 
the season ¢ommences, it is expected several large Russian 
contracts for rails will have been secured by makers in this 
district. Inquiries from Continental buyers are more nu- 
merous than they have been of late, and indicate an increase 
in transactions before many weeks have elapsed. The home 
trade continues far from brisk, the railway companies offer- 
ing to purchase only small quantities. activity which 
prevails at several of the shipbuilding yards augurs well for 
the spring demand for plates, inquiries for which are steadily 
increasing. Bars sell freely, chiefly for exportation. 

The Tinplate Prade—The advance which took place about 
a ago hag caused a slight d in the d d, 
but makers, asa rule, remain firm to quotations, ordinary 
brands fetching 22s. 6d. at the works. 


The Steam and House Coal Trades.—Orders for steam 
enal are steadily increasing, and owing to the adverse winds 
which have prevailed for several days past, merchants and 
shippers have experienced some little difficulty in obtaining 
ton to meet immediate requirements. Large quantities 
are bemg sent to the French ports, and to several of the 
foreign markets the clearances are above the average. House 
coal i are doing « large amount of business with 
West of England and Irish houses, owing probably to the 

















Rorat Gotp Mepat or Ancurrectvre.—The Council of 
the Institute of Architects have nominated Mr. a 


F , FSA., Fellow, for the award of the Royal 
Medal of 1869-70, subj 





to the approval of a special general 
re quecans wunttion = Batider. 
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THE SEWAGE QUESTION. 

Amonest the many social problems presented for 
solution to a civilised community there is none of 
greater importance than the question of how to dis- 
»08se satisfactorily of the sewage matters of cities and 
arge towns. It is not many years since sewage 
matters were regarded merely as so much “stuff” to 
be got rid of—matters to be hidden in cesspools, thrown 
into rivers, or into the sea, or, in short,"to be got out of 
sight with the least possible amount of inconvenience to 
all concerned. As the population increased, however, 
and cities and towns became of larger and larger 
dimensions, this “ getting rid’’ of the sewage became 
a more and more difficult matter, particularly in inland 
districts ; and not only this, but as sanitary matters 
became more studied and understood, it was shown 
that the sewage, even when placed comparatively out 
of sight, was by no means in all cases prevented from 
exercising a deleterious influence. Then came various 
schemes for collecting it and removing it nfore com- 
pletely—improved arrangements of drains and sewers, 
and other mechanical contrivanees for transporting the 
sewage to a greater or less distance from the points at 
which it accumulated, or in other words, “‘ getting 
rid” of it more completely than before. That improved 
sewerage arrangements have done much good in many 
instances is undoubted ; but they alone do not strike 
at the root of the evil. When the sewage from a 
town can be collected and discharged, say, into the 
sea at a point distant from any human habitation, no 
doubt the plan answers all sanitary purposes; but 
even then it should be condemned as a wilful waste of 
matters, which, properly used, can be turned to most 
profitable account. And here we come to the most 
important feature in the case. It is now acknow- 
ledged, almost universally, that sewage matters, al- 
though most objectionable when present where they 
are not sts 5 are most valuable when used as 
fertilisers of the soil, and the question has now be- 
come, not how to “get rid” of them, bat how to 
collect them and apply them as manures in a con- 
venient and profitable way. 

So far the best practical results have undoubtedly 
been obtained by sewage irrigation, but there are 
many districts where the irrigation system cannot be 
conveniently carried out, and where it is desirable that 
some plan should be adopted by means of which the 
valuable portions can be and rendered suit- 


— 
able for transport to other districts where they can be 


expenses, and at the meeting of the Association, held 
Exeter in last autumn, an additional sum of 50/. was 
voted to them to enable them to enter further into the 
question. In order that the matter may be investi- 
gated in a thorough and practical manner, however, a 
considerable expense will have to be incurred, and 
as this expense cannot be borne by the British 
Association, the committee have issued circulars* 
soliciting the co-operation of various corporations 
and boards of health. Altogether 663 of these 
bodies have had circulars forwarded to them, and 
these have elicited 245 replies accompanied by 
82 contributions. These latter amount in all to 786/., 
of which sum 100/. has been contributed by the city 
of Manchester, while Halifax and Plymouth are down 
for 30/. each, and the other places for smaller sums. 
Of the other replies not accompanied by contributions, 
116 were refusals to contribute, these refusals being 
made on various grounds—few, however, of any co- 
gency; and here the matter at present stands 
The sum of 786/., although a small one for such an 
investigation is considered by the committee sufficient 
to justify the commencement of the inquiry ; but as 
they say, “unless a larger number of places joined in 
contributing, the inquiry would not be sufficiently ex- 
tended.” Now an inquiry of this kind to possess 
any national value must be exhaustive, and this being 
the case we cannot too strongly urge upon all corpo- 
rations that they should, as far as their means will 
allow, follow the excellent example set them by their 
brethren of Manchester, and contribute in no niggardly 
spirit to the fund of which we have spoken. The com- 
mittee is composed of thoroughly able men, and it 
may perhaps weigh with the minds of some local 
boards that by contributing to the fund they wiil be 
kept fully indoomed of all progress made, and thas ac- 
quire a mass of well digested information which they 
could otherwise only obtain for themselves—if in fact 
they obtained it at all—at great trouble and expense. 


THE BRITISH-INDIAN SUBMARINE 
CABLE. 

One of the recommendations made by the committee 
on “ Kast India Communications’ in 1866 was to the 
effect that telegraphic correspondence with India 
would be improved by a submarine cable from Suez 
to Aden and Bombay. A company was formed some 
time after for carrying out that recommendation, but 
as the capital was large, and submarine cables had not 
at that time the confidence they now have in the 
money market, it was not to be wondered at that the 
scheme fell through. 

The success attending the Atlantic, Anglo-Mediter- 
ranean, and other deep sea cables, together with more 
confidence in the monetary world generally, em- 
boldened the promoters to bring forward this scheme 
again, and early last year the prospectus of the 
“ British-Indian Submarine Company” made its ap- 
pearance for the purpose of extending telegraphic 
communication to Bombay from the Anglo-Mediter- 
ranean Company’s terminus at Alexandria, working 
the traflie in connexion with that company. 

Since that time the long length of cable required 
has not only been completely manufactured and 
shipped, but the process of paying out the first see- 
tion has also commenced, the telegrams in the papers 
daily informing us of the successiul progress of the 
work, We therefore present our readers with some 
of the more interesting details connected with the 
enterprise. ; 

The entire amount of cable is aliogether 3600 
nautical miles—a few miles in excess of the French 
Atlantic cable. The British Indian will therefore be, 
when laid, the longest of any system. This length is 
divided into two sections :— 


» Nautical miles. 
Suez to Aden i 1550 
Aden to Bombay ... 2050 

Total 3600 


Two dilierent patterns were selected for the core, 
the Suez section being lighter, and consisting of a 


A copy. of the circular issued appeared on page 364 of 


placed in tanks kept of 0 wolleems temperature of 
75° Fabr., for the space of 24 hours, this time being 
allowed so that the whole coil should be at an even 
temperature. The coils were then put th 
series of searching electrical tests, first, to ensure that 
the conducting power of the copper was equal to the 
standard, and, secondly, that there were not only no 
faults in the insulation, but also that the “ insulation” 
itself was above the standard. The contract specified 
that the conductor of the Suez-Aden section should 
not give a resistance of Jess than 11.03 B.A. units, and 
the Aden-Bombay section not less than 7.35 B.A. 
units per satel mile, equal to, in both cases, more 
than 90 per cent. of pure copper. The specified amount 
for the gutta-percha insulation was, that it should not 
give a resistance of less than 200 million B.A. units 
per nautical mile; or, comparing it to the smaller 
sized copper wire, that its conducting power was not 
to be less than the copper, as 18,000,000 compared to 
1. The following means of the whole sections will 
show that this portion of the work had not been 
neglected : 


Conductor. Insulator. 
Olms. Conductivity. Megobms. 
per cent. 
Suez-Aden 1042 95 ss 830 
Aden- Bombay 7.02 o4 290 


The entire core was made at the Gutta-percha 
Works, Wharf-road, under the superintendence of 
Mr. Chatterton; the tests were taken under the di- 
rection of Mr. Willoughby Smith. 

As the core was made it was forwarded down to the 
sheathing works, to be covered according to the type 
specified by the contract, The major portion of the 
work was executed at Greenwich, at the ae 
Construction and Maintenance Company’s Works, 
whilst a small portion was covered at Mr, W. T. 
Henley’s works at North Woolwich. 

The route selected for a cable varies considerably as 
to its depth, its shores, and other characteristics which 
necessitate different kinds of cable being made, heavy 
and strong for the shore, lighter for the medium 
depths, and different again for the deep-sea portions. 
In these two sections as many as eight different types 
were adopted, which may be thus specified : 

Suez and Aden Section. 


Suez shore end ... 10 miles 
Aden a a 
Intermediate 925 ,, 
Main or deep sea 1205 ,, 
— miles. 
1550 
Aden and Bombay Section. 

Aden shore end ‘ 19 miles 
Bombay ,, ‘ie 4 
First intermediate FO de 
Recond ,, rm 86 ,, 
Main or deep sen 1874 ,, 

2050 
Total 5600 


The core for each section was served in a similar 
manner, the amount of serving depending upon the 
size of the eable required. ‘The core was covered with 
a serving of jute yarn, steeped in a solution of cuteh 
or other preservative mixture. This was sheathed 
aceording to the following different types : 

Suez anp Aven Section. 
Suez and Aden Shore ends.—Whe served core for 
these shore ends is sheathed with 10 B.B. galvanised 
iron wires of the diameter of .375 in. (No. 00 B.W.G.), 
and then protected externally with two servings of 
jate yarn, wound on in contrary directions, with two 
coatings of Clark’s silicated bituminous compound. 
Intermediate Cahle.—The core for this type has a 
similar but less serving than the preceding type, it 
is sheathed externally with 10 BB. galvanised iron 
wires .200 in. diameter (No. 6 B.W.G.), and _pro- 
tected outside with one serving of jute yarn and one 
coating of Clark’s compound. : : 
Man or Deep Sea Cable-—The sheathing of this 
type is of a much lighter form, and consists of « 
tection round the core of 12 B.B. galvanise iron 
wires .150 in. diameter (No. 9 B.W.G.), servec + xter- 
nally with two servings of jute yarn laid on in oposite 








Already several such plans have been tried 


utilised. 


our last volume. 


directions and covered with one coating of ( ark’s 
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compound. This type is the form now generally | 
ado} where the “zylophaga,” or boring shell is| 
likely to be met with, the thickness of the wires being 
varied according to the depth to be encountered. 


| 
Apex axp Bomsar Section. 

Aden Shore Ead.—The served core is protected | 
with Ne. 00 B.B. galvanised iron wires similar to the | 
Adea and Suez shore ends, the only difference being 
in the size of the core. The sheathed cable is served | 
externally with two servings of jute protected with two 
coatings of Clark's compound. 

First Intermediate Cable.—The core is served with 
rather less jute than im the shore end, and is then 
protected with 10 B.B. galvanised iron wires, 280 in. 
diameter (No. 2 B.W.G), further protected with 
two servings of jute yarn laid on in opposite directions, 
coated with two coatings of silieated compound. 

Second Intermediate Cable-——The served core 
sheathed with 10 B.B. galvanised iron wires, .200 in. 


is 


diameter (No. 6. B.W.G.), and protected with one | 


covering of jute, and one coating of silicated com- 
pound 

Maia or Deep Sea Cable.—This cable was of the form 
known as the Atlantic type, but in the course of early 
manufacture a slight but important alteration 
made that constitutes this form about the 
made, and a type of itself. The served core was 
surrounded with nine stands of wire and hemp. Each 
wire consisted of a galvanised best homogeneous iron 
wire .099 in. diameter (No. 13 B. W. G.), surrounded 
with 5 yarns of Manilla hemp ; each strand before being 
used for sheathing was passed through a mixture of 
pitch, tar, and silica. Outside the sheathed cable seven 
strands of he mp were served in 4 direction 
the lay of the cable, forming a “ whipping” 


was 


re 


opposite to 


round it 


The whole was then served with a coating of silicated | 
compound. The advantage of the whippiug is manifest | 


as it prevents the cable from unlaying or opening out, 
and the external coating of silica would tend to prevent 
the attacks of the “ boring shell,” which unfortunately 
is to be feared. 

Bombay Shore Ead.—The served core was 
sheathed similar to the deep sea cable, then well pro- 
tected with a coating of silicated compound, and 
covered externally with twelve strands of wire each of 
3B.B. galvanised iron wire, 200 in. diameter (No. 6, 
B.W.G.) 

Of the total cable manufactured 355 miles were 
made at North Woolwich, and the remainder, 3245 
miles, at the Telegraph Construction Company’s 
Works at Greenwich. The manufacture of the cable 
was commenced at Greenwich on the 2lst June, at 


best ever | 


first | 


The Chiltern accompanied the Great Eastern round 
the Cape to Bombay, and remained with her during the 
paying out. The Hibernia proceeded to Aden, vid 
the Cape, with a smaller amount of cable than she 
could easily carry. But in order to make a quick 
passage, and be at Aden in time, she had an extra 
quantity of coal stored on board. The William Cory 
and the Hawk have already left for Port Said, pro- 
ceeding to Suez, cid the Canal. This will be the first 
telegraphic use made of the canal, and with the enor- 
mous amount of extensions now going on in the far 
East, it will be difficult to imagine the incalculable 
i advantage this new and short route will offer. 

The route followed by the cable has been well and 
satisfactorily sounded almost the entire distance froin 
Bombay to Aden. The cable will lay upon a nice 
muddy bottom; whilst from Aden to Suez the bottom 
will be sand. Varying depths will be met with from 
shallow water to above 2400 fathoms. The following 
|Table shows approximately the depths to be passed 





over 
Bombay to Aden. 
Miles. 
800 
1000 
1100 
1200 
1300 
1400 
1600 
1600 
1700 
iden and Suez Section. 
Fathoms. Miles. 
Aden. 700 
120 800 
10 900 
250 1000 
500 to 600 1100 
350 1200 
1300 - 


500 

The bottom not so even throughout as the 
| Atlantic platteau, but the only steep ascent appears off 
|Bombay. However, nothing is to be feared from 
that more than from the up-hill and down-dale sound- 
|ings in the Red Sea. The soundings are taken some 
| distance apart, and there is nothing to lead one to 
| imagine anything beyond an undulating bottom. 

From the manner in which the cable has been 
stowed on board the various ships it is easy to see the 
way the cable will be (as it is being now) payed out. 

|The shore end landed at Bombay, the splice made 
with the Great Eastern, then the paying out of 50 
miles of the first and the whole of the second inter- 
mediate cables, then on to the long length of 


Fathoms. 

1x00 
1S00 
1800 
1309 
1600 to 1000 
1200 
1000 

200 

860 to shore at Aden. 


Fathoms. 
45 to 47 
Sl 
800 to 1200 
] 880 
2470 to 1770 
1860 
200 
2100 
2100 


Miles. 
1 to 100 
150 
200 
800 
Mo 
500 
600 
700 
800 


Fathoms. 
S00" 
1050 
500 
600 
660 
Straits of Suez. 


Miles. 

0 
100 
v0 
5OO 
400 
500 
600 





is 


| 





Woolwich on 29th July, and completed at Woolwich | main cable, until Aden would be reached. The shore 
on the Sth October, and at Greenwich on the 11th|end would be landed there, and the intermediate for 
December. Of course during the whole of that time | that end payed out, and joined on to the main deep-sea 
the entire number of machines were not fully em-|cable, thus completing the section from Bombay to 
ployed, but when the cable was in full work the maxi- | Aden. ’ 
mum amount made at Greenwich with twelve machine s| 1 he Chiltern will lay the shore end at Aden, to 
was in one week 190 miles, and at Woolwich 66 miles | which the Great Eastern will splice on her length of 
with six machines. | 325 miles of intermediate cable, carrying it right into 
As regards shipping arrangements, cable was as | the Red Sea; to this end the Hibernia will splice her 
early as possible sent down by hulks—as the sections | ™aln cable, paying the whole of it out. The ¢ hiltern 
were completed—to the Great Eastern at Sheerness, | Yould then connect her portion. Simultaneously with 
until she tad her cargo and took her departure, and these operations the Hawk will have laid the shore 
the remaining vessels were stored as required. The lend at Suez, to which the William Cory would attach 
time required for the Great Eastern to go round the | #er portion and commence paying out. The end of 
her cable would, probably, lead near the Deedalus 


Cape to Bombay allowed extra time for those of the ; 
light, having payed out the entire amount, the cable 


vessels that were to —— cid the Suez Canal. And 
it is only within the last month that the shipment of | Would then be buoyed. | 
the last section took place. The following fleet of | Will steer for the same point, and, arriving at the buoy, 


vessels have gone out with the cable : | will pick up the end, and complete the British Indian 
becomes the property of the company. 
jto the plans adopted in previous expeditions where 
; ( Free intermediate |by Mr. Henry Clifford, the engineer for the contrac- 
| Aden shore end ees = 
well known plan, so successfully adopted in the various 
experienced staff of electricians and signallers. As 
need be entertained of our possessing a most perfect 
for—12 words per minute. 


Chiltern. cable by splicing the two ends together. 
The types of cable carried on board each vessel have | The machinery and engineering arrangements for 
| the Great Eastern has been so successfully employed, 
4 Second =, j tors ; an efficient staff of engineers, well experienced 
Suez-Aden )} jelectrical arrangements for testing are on Mr. Wil- 
| Atlantic ile expeditions, and during the paying out 
each ship left, the cable was proved to be perfect, and 
cable, and one worked by the mirror system, capable of 
The work is to be, according to the prospectus, 


Hawk. | 


Great Eastern. 
Hibernia 
William Cy ry. 


Great Eastern, 2375 miles. 
miles. 


Section 


Intermediate cable ... 
Th ea, 


- 2375 
Chiltern, 260 miles. 

Suez-Aden { Aden shore end 

Section. ({ Main cable ... ~o 8 


10 
0 


Hibernia. 
Suez-Aden Section—Main cable ... 
William Cory. 
Suez-Aden Section—Main cable ... 
Hawk. 
Suez-Aden Section—Suez shore end 


Any cable that may be left after these operations 

been subdivided in the following manner : | paying out the cable are similar in almost every respect 
Bombay shore end jand have been personally superintended throughout 

| Main or deep sea lin submarine cables, accompanies the expedition. The 

n. § loughby Smith’s, the contractor’s electrician-in-chief, 

| will be under the charge of Mr. J.C, Laws, and an 

our latest news is to a similar effect, so that little fear 

transmitting through each section the speed contracted 


Total 


completed by April, 1870, From the aetual progress 
made, and the information already before us, there can 
be but little doubt that the contract will be more 
than punctually fulfilled. 

On the completion of the work the contractors hand 
over their steamer Chiltern, with all her cable fittings 
and machinery, to be kept out there as a maintenance 


ship. 

Throughout the entire work the engineers, Mr. 
Latimer Clark and Mr. H, C. Forde, have kept a staff 
of the most experienced electricians at the different 
manufactories, whose constant duty it was to take 
careful tests of the cable as manufactured and shipped. 
Mr. Forde and assistants accompany this eupebtion, 
and on bis certificate that the cable is in t order, 
the final payments to the contractors will be made. 

At the commencement of this article we gave the 
mean results of the gutta-percha core, when tested at 
the works at Wharf-road almost immediately after 
manufacture. ‘The results, when the cable was 
shipped, reduced by formula to a similar tempera- 
ture, show a very much higher degree of “insulation.” 
This is entirely due to the great improvement that 
age has upon the material. At first this improvement 
is very rapid, but after a month or more it goes on 
slower bes slower; but it is strange that this improve- 
ment goes on—slowly, it is true—forso great a length 
of time as to be difficult to define. The actual mean 
reduced results of the two sections when shipped were 
as follows : 

Reduced to 75° Fahrenheit. 
Suez~—Aden... «-. 400 millions of B. A. units. 
Aden- Bombay ++» 460 ” ” 

These results are sufficiently high, but it must be 
remembered that they represent results at the high 
temperature of 75° Fahr., which is about the surface 
temperature of the ludian Ocean at the present time 
of year. 

Insulation, or “ Dielectric Resistance,” is inversely 
as the temperature; as the latter rises the insulation 
lowers, and as the temperature decreases so the former 
increases. Now, as the depth of the Indian Ocean 
(as ail others also) increases the temperature decreases, 
| consequently the insulation improves; and, therefore, 
when a cable is submerged we obtain a very much 
higher odserved insulation than we do with the ordi- 
nary open air temperature. The following Table 
shows the temperature actually observed at certain 
depths in the Indian Ocean between Bombay and 
Aden, and the dielectric resistance calculated as due 
to that temperature : 

Temperature at Various Depths. 

Depth Temp. Dielectrie Resist - 
Fathoms. deg.Fabr. ance Megohms. 
Surface 75 450 

100 69 750 

300 57. 1360 

600 509 2015 

700 46 2720 

900 444 3000 

1000 2.8 3315 

1200 39.6 4015 

1400 86.4 4930 

1600 34.7 SABO 

1800 34.3 5620 

2040 33.7 5830 

2170 33.5 5900 

These insulation results are irrespective of pressure, 
which is usually supposed to improve the insulation. 

The following brief tabulated statement will show 
the actual progress made up to the present time in 


The Chiltern, in paying out, | paying out the cable from the Great Eastern. 





Lati- |Longi-| Distance] 


Time. tude. | tude. run. 


Date. 


| clita 
| | miles. 
Splice 
71.11 o4 
69.08 | 215 
67.16 
62.45 
60.33 





' 18.35 
18.12 
17.39 
17.05 
16.32 
16.07 





AMERICAN LOCOMOTIVE DETAILS. 

It has for some time past been the practice—and a 
very good practice too—with the American Railway 
Master Mechanics’ Association to appoint committees 
to report on various matters relating to locomotive 
economy; and these reports, apart from their greater 
or Jess intrinsic merit, possess a special interest 
to English railway men, as showing the progress 
which is being made in locomotive construction on 
the other side of the Atlantic. It is not long since 
we commented in this journal (vide 309 of our 
last volume) upon one of the reports above referred 
to, relating to locomotive boiler construction, and we 
have now before us two other recent reports, one treat- 
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ing of safety-valves, and the other of “ smoke stacks,” 
grate bars, and ash pans. The safety valve committee 
was composed of Mr. Reuben Wells (the designer and 
constructor of the remarkable locomotive of the same 
name, of which we published an aceount about a year 
ago,) and Mr. John Young, and their report, —— 
containing no very novel features, is full of sensi 
suggestions, Thus they recommend, in the first place, 
that every locomotive should have at least one safety 
valve independent of the control of the men in charge, 
and that such valve or valves shall be ble of reliev- 
ing the boiler of all the steam it can make without per- 
mitting a rise of pressure of more than 5 Ib, per square 
inch above that at which the steam commences to 
escape. They further recommend that each lock-up 
valve shall be pressed down to its seat by the action 
of a spring direct without the intervention of 4 lever, 
and that the springs used shall be of such elasticity as 
to permit the valves to rise y;in. from their seats 
without increasing the pressure upon them more than 
5 lb. per square in¢h. In the case of a boiler having 
800 square feet of heating surface, and fitted with 
two ordinary safety-valves, arranged as above men- 
tioned, it is considered by the committee that the 
diameter of the valves should not be Jess than 3 in., 
and they further recommend that this diameter should 
be increased directly as the increased heating surface 
of the boiler. When a safety-valve is loaded by means 
of a lever and spring balance, the committee recom- 
mend that the ratio of the lever should not be greater 
than 10 to 1; that the spring of the spring balance 
shall act by elongation, and not by compression; and 
that this spring shall be of such elastieity'that it shall 
extend at least $in. for each additional 101b. of pres- 
sure per — inch put upon the valve. With these 
recommendations we thoroughly agree, and many of 
our readers will, no doubt, remember that about four 
years ago* we pointed out elearly themanner in which 
but too many safety-valves have their efficiency di- 
minished by being loaded by levers oftoo great a 
length, combined with spring balances of insufficient 
elasticity. As we then showed, a valve 2 in. in 
diameter will have a greater relieving ‘power than one 
4in. in diameter, if in each case same spring 
halance is employed, and the loads adjusted by propor- 
tioning the arms of the levers according to the areas 
of the valves. This is an important matter which, in 
many cases, does not receive the attention it deserves. 
As regards the construction of the valves, the com- 
mittee recommend that both the valves and seats 
should be of brass; that the bearing surfaces should 
not exceed fin. width ; and that the arrangements em- 
ployed should be such that each valve may be lifted from 
its seat when desirable. In making these suggestions, 
the committee do not advise the employment of any 
particular form of safety valve in preference to others ; 
but they merely recommend that such an arrangement 
shall be employed as will satisfy the conditions we 
have mentioned. On one point, namely, the construc- 
tion of the fulcrum and other joints of the levers, the 
committee make no remarks, and this, we think, is to 
be regretted, as the matter is one of considerable im- 
portance, There are but comparatively few locomotive 
engineers who have not, at some time or another, met 
with a case in which the efficiency of a safety valve has 
been seriously impaired by the setting fast of the im- 
properly constructed fulerum joint of the lever. By 
far the best plan is to use knife-edge bearings for the 
levers: such, for instance, as have for some time past 
been successfally employed by Mr. Cowan, on the 
Great North of Scotland Railway, and by a few other 
engineers; or, if pin joints are used, the pins should 
be made of brass, as should also the jaws of the ful- 
crum, between which the end of the lever fits. In 
cases where the jaws of the fulerum are of iron, it is a 
good plan to interpose thin copper washers between 
the jaws and the lever to prevent sticking. Another 
matter not mentioned in the report of which we have 
been speaking, is the manner in which the spring 
balance is made to bear upon the lever. The con- 
nexion between the spring balance and lever should 
always be so made that it is impossible for any one to 
interfere with the free action of the valve by jamming 
the nut of the spring balanee hard down. To prevent 
this, it is generally advisable to place below the nat of 
the spring balance a washer with a knife edge bearing, 
or with a spherical surface. We think, also, a few 
words might have been eaid about the best form for 
the valves, and ea ing the manner in which the 











* Vide page 320 of our first volume. 





ncerning i 
pressure of the springs should be transmitted to them. grate 
Valves guided by light feathers are decidedly prefer- 


able to spindle valves, as the spindles of the are 


always liable to get bent, thus causing sticking.” An 











spring bearing 
Set aket mtn o 
ves of t i i i 
indeed, if made to hear apes flat faces, no guiding 
feathers will be necessary. Of the various forms o: 
“patent” valves, the committee merely say that they 
= that each locomotive superintendent shou 
orm his own independent opinion concerning them. 
The authors of the report on “ smoke stacks,” fire- 
. and ashpans are Mr. R. Wells and Mr. J. B. 
endleton. As regards chimneys or “ smoke stacks,” 
the conclusion arrived at by this committee is that for 
wood-burning engines, the best form is that known as 
the “ bonnet” stack, having a diameter at the top of 
from 5 ft. to6ft. Gin. The large area of wire net- 
ting exposed by this form of stack ensures a good 
draught, and por the sparks from being ejected 
in objectionable quantities. The committee recom- 
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frames just descri appear to English engineers 
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remembered how y timber enters 


railway structures, the precaution must be acknow 
ledged to be a sensible one. 
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TELEGRAPH CONSTRUCTION. 
We believe that a new Telegraph Construction 
and Maintenance Company is being organised by Mr. 
F. C. Webb, the well-known and able electrician and 


mend that the inside pipe of the “stack” should be | engineer, and under circumstances so promising as to 


as high as possible—say, from four to four and a half 
diameters—and that at the lower end where it joins 
the smokebox it should be bell-mouthed for a height 
of 5m. or 6im. Forthe next 18in. above this the 
pipe should be cylindrical, and of a diameter about 
Lin. less than that of the cylinders, whilst above this 
again it should enlarge at tue rate of about 1 in. per 
foot. In American practice it is usual to employ aa 
is termed a “ petticoat pipe” extending from the base 
of the chimney to the blast nozzle; and this pipe the 
committee recommend should have a diameter equal to 
about two-thirds of that of the inside pipe of the 
stack, and that it should have a flange at the lower 
end. The top of the petticoat pipe, they state, 
should teal. to about 3in. from the top of the 
smokebox, while the lower end should be level with 
the top of the exhaust nozzles; and they further state 
that it is, in their opinion, immaterial whether the 
petticoat pipe is made in one piece or in sections. 

As regards capacity of smokebox, the committee 
consider that the latter should be of a diameter equal 
to that of the boiler, and of a length equal to 1} times 
the stroke: while they also recommend the employ- 
ment of double exhaust nozzles in preference to single. 
On this point they say that “the advantages of a 
single nozzle do not sufficiently compensate for the 
back pressure produced in the opposite cylinder at the 
moment of or datos the continuance of the exhaust ;” 
but if the branch pipes from the cylinders are = y 
arranged the objectionable action of a single nozzle to 
which they refer can be avoided, as numerous indicator 
diagrams taken from locomotive engines and now in 
our possession clearly show. The committee recom- 
mend that the tops of the exhaust nozzles should be 
on the level of the third or fourth row of tubes from 
the bottom—this being much lower than is usual ia 
English practice—and that they should be placed as 
close together as possible, and so directed that the ex- 
haust steam from each nozzle will strike the centre of 
the deflecting cone at the top of the stack. Variable 
nozzles are condemned by the committee as liable to 
give trouble, and they recommend that each nozzle 
should be straight inside for 3 in. from the top, and 
that it should then widen out to the full diameter of 
the exhaust pipe within a length of 24 in. 

In the case of engines burning soit coal, so great 
an area of wire netting is not required at the top of 
the stack as when wood is used. The particular form 
of top is not very material, but the committee state 
that the form known as the “diamond” top with an 
annular space of from 3 in. to 6 in. between the outer 
edge of the cone and the wire netting, is, they believe, 
the best for soft coal. For engines burning anthracite 
the plain open chimney without cone or netting is re- 
Guede, 

As regards firegrates, the committee recommend for 
wood burning engines, the ordinary grate, with $ in, air 
spaces, and with 7 in. dead plate at the sides, 4 in, at the 
back, and 10 in. or 12 in, at the front of the firebox. For 
soft coal the ordinary , with fin. air spaces, is 
also recommended, while for engines burning anthra- 
cite, the tubular water grates, already deseribed in our 
pages, are stated to give.the best results. 

Concerning ashpans, but little is to be said. The 
committee, however, point out that, whether wood or 
coal is burut, they should be made so as to be asnearly 
air-tight as possible when the dampers are closed, and 
that the depth from the bottom to the underside of the 
bars should not be less than 9 in. for wood-burn- 
ing engines, 10in. for engines using soft coal, and 
12 in. or more of omen So bane Bowe 
recommend that dampers standing, w' an 
angle of about 35° from the perpendicular, should be 
fitted at both the front and back; that the of 


also | special advantage 





ensure a fair amount of success to the undertaking. 
Despite the fact that many such associations exist, 
they are not sufficiently numerous for the large de- 
matids which are made upon them. The rapidity with 
which telegraph lines, submarine and overland, are 
being jaid down all over the world would keep ail the 
exisung manufactories in fall work for years to come, 
while the urgency with which such lines are required 
leaves existing works no time to execute them. It 
is under these promising circumstances that so many 
new establishments for telegraph construction have 
sprung into existence, but we think that the one under 
consideration has so many merits that it deserves to 
be particularly mentioned. Although the manufacture 
of telegraphs, and particularly of submarine cables, 
is comparatively of recent date, the facilities for their 
production leave, for the most part, much to be desired ; 
for, apart from the fact that suitable location, which is 
one of the most important elements. for their pro- 
fitable mauufacture, is not in the case of any exist- 
ing works all that could be wished, while many of 
the maintenance companies’ works, extensive as they 
are, having grown from a small beginning,'and lack the 
completeness of arrangement only to be obtained in 
an establishment newly and carefally laid out. The 
site selected for the erection of Mr. Webb’s new 
works is especially favourable for the purpose, bein 
immediately adjacent to, and fronting on the 1 Millwal 
Docks, 80 that in shipping a submarine cable the 
vessels will be able to lie alongside, in deep water, and 
receive the line direct into the tanks, instead of that 

tion being conducted in the usual manner at 

ree different times. 

Thus in the case of the Atlantic cables which have 
been laid, and which were placed on board the Great 
Eastern, it was impossible for that vessel to lie nearer 
than Sheerness to the Constructiog Company's works. 
The cable had to be shipped from the shore tanks 
ot board — ita Shanti aa th hired | = 

ur , floated to then receiv 
into Nhe tanks of the Great Eastern. Now it is 
obvions that such an involved ing occasions a 
great delay in the getting a cable on board ready for 
paying out ; that it necessitates the hire of special craft 
to serve as go-betweens from the works to the ship, 
that great additional expense is incurred by the delay, 
and that the chances of injury to the cable are vastly 
increased, as it is shifted from one place to another. 
This danger is also much increased in stormy weather, 
when it is impossible to keep the vessels sufficiently 
steady to carry on properly the work of coiling on 
bene, which often has, under such circumstances, 
to be entirely suspended. And even when it is 
oe to get a ship conveniently close to a 

uction Works it can only be done at the ex- 

and delay of dredging out the river bottom 
to a sufficieut depth, a work mvolving great delay and 
expense. Under these circumstances the advantages 
which would be gained in shipping a submarine cable 
direct into the tank on , from the works, and 
keeping the vessel in still water the whole time, can- 
hot weil be over-estimated.. We need not, however, 
allude further now to the special arrangements by which 
Mr. Webb proposes to ship submarine cables, as we 
shall shortly publish an illustration and description of 
the system. 

The large extent of ground seeured for the works of 
the new company, and the care with which they are 
designed to facilitate the rapid and economical con- 
struction of telegraph cables, in connection with the 
a deep water frontage, promises 
to secure for them, when they are completed and in 
working order, as large a proportion of business as the 
promoters can desire. 
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SOLID TIMBER LOCK GATES; WELLAND AND ST. LAWRENCE CANALS, CANADA. 


MR. SAMUEL KEEFER, ENGINEER. 
(For Description, see Page 124.) 
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BOILER EXPLOSIONS IN 1869. 
(See Mr. E. B. Marten's Report, Page 182.) 
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BOILER EXPLOSIONS IN 1869. 

Tue following interesting particulars of the boiler 
explosions which have occurred in this country during 
the past year, are reprinted from an appendix annexed 
by Mr. Edward Biadon Marten, the chief engineer 
of the Midland Steam Boiler Inspection and Assusanece 
Company, to his annual repert which has just ap- 
peared, We are indebted to Mr. Marten for the use 
of the woodeuts by which the report is illustrated, and 
we give & partion of them on page 131 of the present 
number. remainder shall appear with the con- 
clusion of the report next week. 

Records Been obtained of 50 boiler explosions couting 


No. 5. (See Fig. 6.) Ind, 1 billed, 4 injured — 
One of twelve. in cylinder, 13 years old, 30 ft. long, 6 ft. 
i . im. %5 ib. . The plates were 
i were in continuous 

been mentioned as 

Pp are placed in 

rin There considerable repair at various times, 
Giakiast quoviens te explosion the boiler had been as 
was supposed in thorough repair, and some new had 
been put over the fireplace. first rent to have 
taken place where one of these plates joined the oid work 
The rent quickly extended along a straight seam, and the 
boiler was blown into three le, age was sunply 
caused by the boiler having weakened by frequent repair 
until unable to bear the ordinary working pressure. Ex- 
ternally fired boilers, when so frequently patched become 





the death of 87, and the injury of 128 persons. As the fo 
lowing brief records are jally intended for those who 


have the actual working of , and who may have but| Ko, ¢, February 12th, 2 injured. -This was a colliery 
little time for reading, they are given in the most condensed | po jj/or, Very few particulars were obtained. The roof of the 
form, and description is facilitated by slight sketches of the | enyine house was blown off, the boiler was torn from its 


boilers before and of the fragments after explosion. 


It is observed with regret that boiler explosions are still | ysiis and fell in an upright position. 
attributed by those who have given little attention to the| NK, 7 : , . 
facts of the. cases, to mysterious causes, such as electricity, | .¢ four. One tube Cornish, 87 ft. 6 in long, 7 it. diameter. 


decom position of water, explosive gases, &c., and it is believed 
nothing will better convince those responsible for boilers of 
the simple causes which lead to explosion and the easy 
means of preventing them by due care or inspection than 
aceurate reverds of those boilers which have exploded. 

When the use of steam was first introduced the fear was 
general that no vessel could be made strong enough to 
contain it, but familiarity with this steam completely eon- 
trolled, has led many to its enormous power, and any 
cause is given for explosion rather than the true and simple 
one, that the beiler was not strong enough to bear the ordi- 
bary pressure. 

The exploded Boilers were of the following description : 

No. Killed. Injured 

Cornish, or Lancashire, or Breeches, 

with one or two tubes, internally 
fired eco exe ooo wo 

Plain Cylinders, externally fired ... 22 

Locomotive or Portable... a §€ 

Marine eve i 

Creme .0 ss 

Upright Furnace 

Rag o 
Unknown .. - ose « 8 

58 87 

The Boilers were used for the following purposes 
Collieries and Mines... ese <- 22 
Ironworks coe 
Mills of various kinds 
Marine o ese 


Railwa 


63 
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ase 
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Cranes ese 


2 
1 
3 
Agricultural ... exe een ao 8 
- . ee 1 
Unknown .«. eso ore om 8 


8S BS Or bo 
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59 87 
The causes of explosion may be thus stated : 
Corrosions =... eee ee oo. 16 37 on 
Over —_ with patch upon patch 12 12 26 
Short water oes eco wo. 8 19 16 
Weak tubes, without strengthening 

FINS w+ axe ove oe eve 
Want of stays oe eon one 
Weak manholes, without guard rings 
Extraneous ... ove ce ose 
Unknown, or no trustworthy par- 

ticulars ass ese eee om @ 3 li 


59 87 128 

No.1. (See Fig. 1.) January 14th, 4 killed, 2 injured.— 
One of two. One tube Cornish, 26 ft. 6 in. long. 6 ft. diameter, 
tube 3ft. 3in. diameter, { in. plates, 45 1b. pressure. The 
gauge glass was broken and the float was either out of order 
or unobserved, as the water was allowed to get Yin. below 
the usual level, so that the crown of the furnace became 
overheated and collapsed, and rent open where a patch had 
been put on some little time before. 

No. 2. (See Fig. 2.) January 22nd, none injured.— 
Locomotive. The barrel was 10 ft. Gin. long, 4 ft. diameter, 
‘sin. plates, 180 Ib. pressure. The engine was 14 years old, 
and had lately been tested to 1801b. hydraulic pressure. | 
The seams near thé bottom were so deeply “furrowed” or 
corroded just above the lap joint in a continuous line that 
they refit open. 

No. 3. (See Fig. 3.) January 26th, 1 killed, 1 injured.— 
One of two. Plain cylinder, with flat ends, 22 ft. long, 4 ft. | 
3 im. diameter, 2 in. plates, 60 Ib. ure. There had for- | 
merly been a tube with internal furnace, and this had been 
removed without sufficient stays to compensate for the loss 
of strength. The plates were arranged in the weakest way 
with seams in one line from end to end, and the strength 
of the boiler had been further reduced by very frequent 
patching. Fracture commenced about the centre of the long 
seam under the dome, which Aad gradually ripped from rivet | 
to rivet, until unable to bear the ordinary pressure. The 
boiler expleded because it was eotmpletely worn out, and 
shows how treacherous and uncertain a boiler becomes by 
eonstant patching and alteration. See also No. 45. 

No. 4 (Ser Fig. 4.) January 27th, 1 injure i—One of 
five. Plain cylinder, with dished ends, 36 ft. long, 4 ft. 6 in. | 
diameter, jin. plates, 65 lb. pressure. Jt had worked about | 
8 years, and was much patebed over the fire end, and had 
lately been put into what was supposed to be thorough repair. 
As e was nO 


ticulars were obtained to give some ides of the nature of the 
explosion. The first rent must have taken place in the bot. 
tom seams over the fire, where weakened by frequent repair. 


going a course of tuition for the purpose of preparing them 
need of an inquest the wregk was quickly / to perform the duties of the telegraph departme c 
cleared and some of the fragments cut up, but enough par- | Secretary of State for War is now im communication with the 


treacherous and uncertain, and more especially so when the 
| seams rum from end to end. See No. 59. 


| fittings and turned right round, and knocked down three 
(See Fig. 6.) February 15th, none injured.—One 


| Tube 4 ft. 4 in. diameter, % in. plates, 49 lb. pressure. The 
| tube collapsed for the w beycnd the bridge, and 
| the back end of boiler was blown out. ‘The portion of tube 
over the fire was left intact, and the fusible plug was unin- 
jured. The cause of the explosion was the weakness of 
the tube of such large diameter and so great length. See 
No. 57. 

No. 8. (See Fig. 7.) February 23rd, 3 injured.— Marine, 
17 ft. long, and 16 ft. high, 2 in. plates, 16 Ib. pressure. The 
top was blown off, the plates having been extensively corroded. 
The boiler had also been much weakened by altering it from 
& round to a flat tep without sufficient stays. 

No. 9. March 3rd, 2 injured.—The roof of a shed was 
blown off, but no particulars have been obtained. 

No. 10. (See Fig. 8.) March 9th, 3 injured.—One of two. 
Plain cylinder, 25 ft. long, 4 ft. Gin. diameter, 3 in. plates, 
42 lb. pressure. The boiler had been very frequently repaired, 
and a seam gave way where a large patch had just previously 
been put on over the fire, in doing which the rivet holes of 
the old work had evidently been cracked, rendering the 
boiler unable to bear the usual working pressure. See 
No. 45. 

No. 11. March 18th, none injured.—One tube Cornish. 
The tube collapsed from want of water. 

No. 12. (See Fig. 9.) April lst, 1 killed, 4 injured.— 
Multitubular, 9 years old, 8 ft. 6in. long, barrel 6 ft. long, 
and 2ft. 4in. diameter, +; in. plates, 501b. pressure. The 
cylinder was attached to right side of the top of the boiler 
over the firebox, and on the other side there was a very large 
manhole, the edges of which were corroded, and so strained 
and eracked by the screwing up of the manlid, as to be unable 
to bear the worki re. The rent started in all direc- 
tions from the manhole allowing the boiler to split up into 
three pi See Nos. 18 and 36. 

No 18. April 11th, none injured.—One tube Cornish— 
but no particulars. , 

No. 14 (See Fig. 10.) April 19th, 4 killed, 2 inte 
Portable crane, 8 years old, 8 ft. 3 in. high, 4 ft. 4 in. diameter, 
with internal firebox, 6 ft. high and 3 ft. 6 in. diameter, and 
chimney passing out at the top, 1 in. plates, 40 lb. pressure. 
The internal firebox crushed in sideways, and the shell was 
rent into several pieces. The attachment of the firebox to 
the shell was made by bending the plates, as shown in en- 
larged sketch, and this is not so rigid as double angle iron 
and had evidently strained the chimney tube. This weakness 
had been so increased by deep corrosion just at the bend of 
the plates that it had given way. The havoc and loss of 
life was far greater than would have been supposed possible 
from so small a boiler, but similar cases are mentioned in 
No. 43, 1868, and No. 57, 1866. 

No. 15. (See Fig. 11.) April 23rd, none injured.—One 
of two. Plain cylinder, with plates arranged lengthways, 
30 ft. long, 6 ft. diameter, j in. plates, 9 lb. pressure. A seam 
gave way on the right side over the fire, and immediately 
rent along the straight seam from end to end, and the boiler 
was thrown in one mass a great distance to the left. The 
boiler was very old, and much weakened by frequent repair, 
and at the time of explosion was being imprudently worked 
at twice its usual pressure for a temporary purpose. See 
No. 58. 

No. 16. (See Fig. 12.) April 29th, none injured —Double 
furnace, internally fired, 28 ft. long, 7 ft. diameter, , in. 
plates, 551b. pressure. Furnace tubes, 7 ft. long, 3 ft. 
diameter, jin. plates. The crown of the left hand furnace 
collapsed, and the right band furnace was slightly altered in 
shape, as if from overheating by shortness of water, although 
the true cause was supposed to be the thickening of the 








water by use of anti-inerustation composition, preventing 
proper contact of the water with the plates. 
(To be continued.) 
Sonprers ax» THE TELEGRAPHS.—In the House of Com- | 
mons last Friday night it was stated by Captain Vivian, that | 
about a year ago, when it became evident that the control of | 
the telegray hs of this country would come under Govern. | 
ment management, the Secretaryof State for War put him- 
self in communication with the Postimaster-General for the | 
purpose of disgevering how far military labour could be 
utilised in the maintenance and working of the telegraph 
system. It was then @rranged that employment for some- 
where about 100 would be found under the new system. 
During the last twelve months, 100 soldiers had been under- 


ment, and the 


Postmaster-General to learn how miamy men could be ulti- 
mately employed in this work, and on what conditions they 


were to serve. 





RAILWAY CURVES. 
To tax Evrror or Exernexetne. 

Srx,—Observing in the number of Exorw#xR1se for the 
4th inst., a letter from “A Resident Engineer,” giving o 
table for the use of permanent way men, i ie ane 
elevation or “ cant” of the outer rail in curves, 1 send you a 
simple rule which I give to my men, to enable them to 
ascertain the radius of any curve, or knowing the radius, 
to ascertain the offect due to a chord of a ebain in length. 





To find the radius, divide 99 by the offset O in inches, taken 
at the half chain. To find the offset due to a given radius, 
divide 09 by the radius. Thus, in the diagram, A B repre- 
sents a chord of one chain in length (a measurement familiar 
to railway men). Let the offset O bein. Then, 


radius = > = 11 chains. 
Similarly the radius being required to be 11 chains the 


required offset for a chord of 1 chain= | = 9in. 


I am inelined to think that railway men wil] use a simple 
rule of this kind, when they might not incline to refer to a 
table. The rule given in “ Molesworth,” for finding the 


cant i> cant in inches)where W = width of gauge 
in feet, V = velocity in miles per hour, R = radius of curve 
in feet, is, perhaps, somewhat beyond the calculating powers 
of average railway men, and therefore a table such as that 
given by your correspondent may be useful. 1 need scarcely 
remark that the cant should be calculated for the maximum 
velocity ever likely to be attained in traversing the curve in 
question. 
I am, yours faithfully, 
February 10, 1870. Pexmanent Way. 


DOUBLE BOGIE LOCOMOTIVES. 
To tHe Eprror or Exotneenine. 
Str,—My attention has been called to an engraving and 
rtieulars of our express engines in your publication of the 
ith instant. The information has been published without 
my knowledge, and the particulars, in some respect, are in- 
correct. The consumption of coal during the last six months 
was 24.74]b. per mile ; on no cecasion has the consumption 
been so Jow as 18.54 per mile. The cylinders are 18 in. 
diameter, and not 17in. as stated. The bogie frames are 
not in one piece, each bogie is formed of a centre piece and 
two side frames, with distance pieces at each end. The 
weight of the engine is distributed on four points, not eight, 
two on the bearings of thedriving axle, and one in the centre 
of each bogie frame ; there are su between the main 
frames of the engines and the side frames of the bogies, but 
no weight on them when the engine is on a level road; the 
are intended to prevent “ rolling” when running at high 
8 
I am, Sir, yours obedient Servant, 
Bristol Station, February 21,1870. Jamms Prarsow. 


MUD COLLECTORS FOR BOILERS. 
To Tug Eprror or ExGisgEenixe. 

Srr,—In your issue of the 4th inst., you mention, and also 
illustrate, a system of collecting the deposits from impure 
water, while in use in steam engine boilers. You speak of 
this system as new, and designed by one Herr Popper, and 
as having been applied at the works of Herr G. Sigl, of 
Vienna. I now write to call your attention to the English 
Sen of Mr. William Whittle, No. 275, dated the 3rd of 

arch, 1868. It is identieal with the one you illustrate. 
We have been working, subject to the tin question, 
since October, 1368, and so have Messrs. P. Williams and Co. 
in this district since June or July, 1868, I believe. The boiler 
in which we have been trying it is one of a pair, fed by the 
same pump, with water out of a limestone mine, which de- 
posits (when evaporated) a large percentage of lime and mud 
on to the boiler sales in the of a kind of inerastation, 
and on the botéem in the form of mud. When we began to 
try the patented pian, both boilers were very generally 
coated with the lime deposit to a thickness, varying from a 
full quarter of an inch to nothing. The boiler into whieh the 
patented casing (or mud colleetor) was put was kept at work 
for a fortnight at a time without allowing the “ blow-off 
cock” of that boiler being used. On taking the boiler off a 
very large quantity of deposit was found in the internal 

atented casing, and also a good deal of the old imerustation 
fad separated from the bouer sides and was found in the 
mud collector. This action has continued, and now the whole 
interior surfaces of the external platesof the boiler are clear, 
clean, and black. On taking it off we find no signs of deposit, 
except inside the patented internal case. 

Our “mud collector” casing, is made of wrought-iron 
sheets } in. thick, fastened together with eotter pins, so that 
it can easily be taken to pieces for examination, or to re- 
pair the boiler if necessary. 

1 considerit a most valuable invention. 

Tam, yours truly, 
Groner ADDENBROOKE. 

Rough Hay Furnaces, Darlaston, February 21, 1870. 





From Exotayp ro British Cotvmpia—A resident in 
British Columbia accomplished his — Lo pag A thither 
from Liverpool re¢ in eighteen days anda half. The 
route was by valiscl oes New York to San Francisco. 
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THE PATENT JOURNAL. 
Grants of Provisidnal Protection for Six 
Months. 


3189, NaTsan Weston Buancusnp, Dutch Fiat, California, U.S., 
“An improved substitute for curled hair for and 
a and process employed in 


3319. Kinpy Oopex, Manchester. “An improved deodorising 
compound, to be employed in chambers or receptacles con- 
taining dead bodies or affected with a contagious disease,” 

107, James TAYLOR, jum, . near Bradford, * Am improve- 
ment in that desc of machinery for combing woo! or other 
fibre commenly * Noble's machines.’ ” 

175. James Maze Kitwen, Chester Castle. “Improvements in 

ppar forthe age and control of cables and cther chains, 
and in a) sion.” 


pparatus for e 7e . 

19%. James Paton, Paisley, Peter Hanns, and Ropert Haxets, 
Glasgow. “ n> for generating carbonie-acid gas for 
application to extinction and prevention of fire.” 

202. Hexsext Magoras WHITEHEAD, goto ty ne “Im- 
provements in prepsring blocks of animal vegetable 
materials for making soup or other liquid food.” 

209. ARCHIBALD SAMUEL CAMPBELL, Hampstead, “An improved 
appliance for facilitating the working of bicycles and tri- 
eycies.” 

Prd Gustav ApoLrn BucHHOLZ, Regent’s-park, “ Improved 
machinery for manufacturing semolina and flour.” 

231. A.Pagp Vincent NewTon, 66, Chancery-lane, “ An improved 
constraction of meter for measuring water and other fluids.” 
238. Jaues Binguam ALwtiorr and ALrrep Hagpy SeLLeRs, 

Nottingham, “Improvements in the construction of axle-boxes 
for railway, tramway, and other similar engines, carriages and 
tracks, and an improved method of lubricating the axles in sach 

boxes.” 

239. MAXWELL ANKETELL, Ealing, and OLIVER FREDERICK 
ANK8&TELL, Ladbroke. place, Notting-hill, “ Lmprovements in the 
production of manure and fuel from sewage or excremental 
or fecal matter, and in apparatus for such purpose.” 

243, (wones LEACH, Leeds, “ Improvements in the mode of and 
apparatus for shipping and unshipping auxiliary screw pro- 
pellers whilst ia deep water.’ 

245. Jons Howarp Kipp, Bangor Iscoyd, “ Improvements in 
the constraction and manufacture of wheels for vebicles.” 

247. ArcHIBpALD Dovetas Baown and JAMES WOTHERSPOON 
Brown, Bristol, “ lmprovements in machinery or apparatus for 
cutting curved and irregular forms.”’ 

249. WritLlAM Heyry Apcock, Kingstone Fields, “ Improvements 
in machinery or apparatus employed for heating water sad 
other liquids.” 

261. WitttamM Roseat Lake, Southampton - baildings, “Im 
provements in lawn-mowing machines.” 

252. BaRTOLAMMSO CoNct, 45, Rue des Mareis, St, Martin, Paris, 
“ An improved portable scaffolding.” 

253. Joun Ricketrs, Liverpool, “Improvements In taps or 
cocks.” 

255, JOHN EDWARD STANSFIELD, Exeter, “Improvements in the 
construction of four-wheeled carriages.” 

257, Joun Coors HAppan, 41, Treherne-road, Brixton, “Im- 
provements in apparatus for taking and registering votes.” 

265. ALEXANDER MELVILLA CLARK, 53, Chancory-lane, “An 
improved machine to be used in currying leather.” 

267. Henry Josern West, 4, King Edward-street, Southwark, 
“ Improvements in refrigerating for the manufacture of ice and 
other purposes.” 

269. ALEXANDER Honace Brannon, 13, Rue Gailion, Paris, “ Im- 
provements in breechloading firearms.” 

273. Artuvur Paget, Loughborough, “improvements in hooks 
and the means for securing the same.” 

275 Tuomas Bisp#am Kay, Bolton, “Improvements in carding 
engines for carding cotton and other fibrous substances,” 

277. OTTO Ernest Pont, Liverpool, “Improvements in ships 
to adapt them to receive sliding keels, and in sliding keels and 
appliances.” . 

231. CHARLES MAHLLER, San Francisco, California, US, “An 
improved windmill, which, when divested of « portion of its re- 
guiating parts, can also be used as a water-wheel or as a ship's 
propelier.”” 

233. JouN Henny Jonnson, 47, Lincoln'’s-inn-fields, “ Improve- 
ments in the construction of sewing machines.” 

285. ALBERT WeSRK™MEISTER, Berlin, “ An improved liquid meter.” 

287. BensamMin LaTOnrvorp, Upper Saint Martin’s-lane, “ Im- 
provements in the manufacture of spur boxes.” 

291. CHARLES WILLIAM Fouver, 85, Gracechurch-street, “ Im- 
provements in the construction of bottles intended to contain 
a@rated and other liquids, and in the mode of stoppering the 
same and other similar vessels.” 

293. James Epwargp Henay Gorpos, King’s College, Strand, 
** Communicating the direction of the wind from a vane to a dial 
or registering apparatus by means of electric wires and without 
the aid of shafting.” 

299, CHARLES VeRo, Atherstone, “Improvements in the mannu- 
facture of hats, caps, and other coverings for the head.” 

300. Francis Ropert Wurrcomss Hepers, High-street, Bow, 
“ Improvements in mortising machines.’ 

301. NATHANI£L Joun Hotmes, 9, Primrose-hill-road, Londen, 
“Improvements in the application of inextinguishable signal 
lights for marine and other purposes.” 

303. ISAAC ADAMS, jun., Boston, U.S., “Improvements in effecting 
the electro deposition of nickel” 

305. Wita1aM Rosert Laxe, Southampton-buildings, “An 
improved automatic apparatus for prodacing carbonic acid for 
the manafactare of effervescing or gaseous liquids, and for the 
application of such liquids to various purposes.” : 

307. James Poort Parrcuett, Darlington, “ Improvements in 
fireplaces or stoves.” 

309, Writ1aM Rosert Laks, Southempton-baildings, “An 
improved mode of and apparatus for revivifying animal char- 
coal.” 

310. ALFaep WiLuiAM THEOPHILUS Bakes, 98, Lichfield-street, 
Birmingham, “ Improvements in nails for coffins, articles of 
furniture, and other uses.” 

311. Writtam Joun Hopes, 28, Gravel-lane, Southwark, and 
Jone WILLIAM Geeayen, 30, High-street, Bow, “Improvements 
in obtaining motive power by means of steam.” 

312, WwuaAtaM SHANN, Bateley Bridge, “lmprovements in mia- 
chinery for breaking hemp, flax, jute, or other similar ma- 
terial.” 

313. CHantes Gorpox, Goswell-road, “Improvements in the 
constraction of breech-loading firearms.” 

314. Benxsamin Josern BARNAxD MILLS, 35, Southampton-build- 
ings, “ Improvements in fans.” tg 

315. JouN Hewray Jonnson, 47, Lincoin’s-inn-fields, “ Improve- 
ments in gas and other pressure regulators.” 

316. JAMES DAVENPORT, senior, Pittenweem, “A new or im- 
proved riddle, specially adapted for cleansing and assorting 

ytatoes.” 

318. ALFRED Vincent Newton, 66, Chancerydane, “An im 
provement in the process of manufacturing wrought iron or 
steel.” 

$19. Writtam Rosert Laks, Southampton-buildings, “ An im- 
proved friction clutch.” : 

220. Wr.tiaM Rovert Lake, Southampton-buildings, “ lmprove- 
ments in spring bed bottoms.” 








22. ALEXANDER MELVILLE “imp “ é 
Cian, 59, Chancery-lane, od eaezcr ste etm tor daaeing too shemale ena ing 


oak jon THORAR Bimiogham, “Improvements in breech- 


325. Witttam Epwarp Gepox, 11, Wellington-street, 
“Improvements in the mapufactare of boxes, cases, 


326. ALFBep Vincent Newro Chancery-lane, “ Improve- 
the constraction of = machives.” 


327. Hewey Enpwaxp Newros, “Improved 
machinery for — stone.” 
32%. AUBXANDRE Le Baun-vracoy, 23, de Stras- 
Paris, “ improvements im treating iron ores, and in the 
farnaces or ovens ie! 


330. THOMAS Jawxs SurTH, iba Flockehenen “ Improvements in 


re of chairs and other seats 





331, WiLiiAM WHIKLDON, 190, Westminater-bridge-road, “Im-| 384, mneee t BEViTT - Tomas StTaickLawp, Romford, “ Im- 


provements in kneading and mixing machines.” 


ements 
382. Gronée Enwanp Hanprnc, New York, “An improved] 38. Canes BaYLis, Poultry, “ 


means preventing 
device for to toothed wheels and racks, and to impersonation,” ‘3 
hi connected therewith, a variable reciprocating mo-| 386. Jon PeTuie, junior, Rochdale, “ Impro in ma- 
tion, chinery or apparatus for washing or ecouring and wool 
333. Gronce Howes and Jostrn Wrisrerton, Nottingham, and other fifious materials and yarns or threads,” 


“ Improvements in the manefactare or production of gloves.” 


334. MICHAEL STELL, Hammerton Mill, Bradford, “Improve-| “ Improvements in fireplaces for 


387. JonN MARTIN STANLEY and WSLLAM ATKINS, 
jeune ee 


ments in machinery or apparatus for spinning, twisting, or furnaces where great heat is 


doubling worsted or other fibrous substances, and in means for| 388. Henry TEMPLE HUMPHREYS, West 


preparing part of sach apparatus.” 

335. WILLIAM SxaYpon, Corscombe, “Improvements in brakes 
for two-wheeled carriages.” 

336, JouN KNOWLES, Bolton, “Improvements in the mode of 
working seif-acting mules for spinning and doubling.” 

$37. Heney Garver, Essex-road, Islington, ~ Lmprovements 
in machinery for preparing flax and other fbrous materials for 
manufactaring purposes, but specially adapted for the prepara- 
tion of the grass known as ‘crin.’” 

338. Wiliam Tuomas SHAW, Manchester, “ Improvements in 
machinery or apparatus for preparing lard.” 

339. LeoroLy MEYER, 23, Boulevard de Strasbourg, Paris, “An 


improved button or fastening for ruffles and other articles of | 


dress.” 

341. FRANCIS SANosten, Dacre Park, Lee, “Improvements in 
parasols and umbrellas.” 

343, Gron@e TOOLKY TieTsEN, 13, Cariton-rosd, Kentish-town, 
“An improved method of adjusting the bodies and shafts or 
poles of vehicles to suit the height of the animals employed to 
draw them.” 

344. Henry Brooks and ApAm Brooks, and Tuomas Bestwick 
and WILLIAM Bestwick, Manchester, “improvements in ma- 
chinery for covering telegraph wires.” 

345. JonN TYNDALE GREERFIELD, 10, Pencester-street, Dover, 
“ Imgoovomenns in life buoys.” 

346. ‘ALTER BENTLEY Wooppcry, Craven-cottage, Falham, 
“An improved method of producing surfaces by the aid of 
photography.” 

347, JOHN RAmspottoM, Leeds, “ Improvements in apparatus to 
be employed for registering the number of games played at 
billiards,” 

349, GUSTAVE DUMONT, 19, Qusi-sur-Meuse, & Liege, Belgique, 
. a in apparatus for the treatment of argentiferous 
eads,” 

350. SamvsL Brewwer, Fleet Works, Parringdon-street, “Im- 
provements in feed apparatus for printing machines.” 

351. H®RMANN WEDEKIND, 2, Great Tower-astreet, “ Improve- 
ments in means or apparatus for straightening, stamping out, 
shearing, and otherwise shaping and treating iron, steel, copper, 
and other metallic plates and sheets,” 

352. JoHN TAYLOR, Fakenham, “ Improvements in apparatus 
for Jee gy harrowing, or cultivating land.” 

3: OWN HANSON, Rashcliffe, near Huddersfield, “Im 
ments in breech-loading firearms, and in the manufacture of 
cartridges for the same.” 

334. HeskeTH HoGuxs, Homerton, “ Improvements in the mann- 
facture of trimmings or edgings, and in apparatas connected 
therewith.” 

355. JoserH STANDRING DRronsrrEeLD, Oldham, “ Improvements 
in gue for grinding the card-covered sarfaces of portions 
of the carding engines employed in the preparation of cotton 
and other fibrous materials,” 

357. James Kenyon, Blackburn, “Improvements in the con- 
struction of pickers for looms.” 

358. Joun Warp and Joun Bowne, 40, Broad-st reet-buildings, 
“ Improvements in preparing and yeast.” 

359. Henry Bond and Josera Biter, Bolton, “ An improvement 
in the manufacture of quilts, counterpanes, table or toilet covers, 
and other similar fabrics.” 


360. Davin Rorwmonw and Roper? Gricneist FIscay, junior, | 


Glasgow, “ Improvements in looms for weaving.” 

361. SAMUEL eee THomAs, the Rectory, Southease, near 
Lewes, “ Improvements in bicycles.” 

362. CHARLES DENTON ABEL, 20, Southampton-buildings, “ Im- 
provements in apparatus for taking soundings at sea.” 

363. AnTuur Frecp, Brentford, and Eowyn Bavosr, Kingsdown, 
~ Improvements in velocipedes.” 


364. Geroxnoe WILLIAM Wiener, 1, Saint Swithin’s-lane, “ Im- 


provements in the mode of and apparatus for treating and 
purifying sewage,” 


366. Konert Epwaros, Ashford, “ Improved apparatus for steam 


cultivation.” 


368. ANDREW AINSLIE COMMON, Sonth-bank, Regent's park, | 


“ Improvements in ——— for regulating the supply of water 
to waterclosets, and wherever a regulated supply may be 
required.” 

369. Joun Pinney, Bedford, “ Improvements in organs,” 

370. Wiiitam Davison, Southwick, and Wi4iam RICHARDS, 
Monkwearmouth, “ An improved composition for preventing the 
fouling of iron and other ships’ bottoms, and for preserving 
metal and other surfaces.” 

371. Aveusrvs Bryant OntLps, 16, Mark-lane, “ Improvements 
in hinery for cleaning, scouring, and decorticating wheat 





r . apr 
and other kind of grain, and also for hulling, cleaning, and| relating to the organisation of the South 


polishing rice.” 


Limerick, “ Improve- 
ments in railways and in — stock to be used therewith.” 
890. WiLiiAM HAFIELD, , * Certain improvements 
in looms for wearing.” “ 


392. WILLIAM : yon pa Joun Barry, Leeds, 
os Improvements ’ y dreswing warps 
of wool or other oem nf and hol ; 


394. JouN CHARLES WILSON, 17, Gracechurch-strest, _mapeore- 
ments in machinery for shearing aod washing sheep or other 


animals, 

396. WiLliaw EpwWarp Gepor, 11, Wollington-street, Strand, 
“Improvements in machinery or spparetus to be used in 
currying leather.” 

398, WiLttAM MoGeorae Mason and Tuomas Locxensis, 
Glasgow, “ lmprovementa in utilising water pressure in raising 
liquids, and a therefor, also in pressure reducing 
valves for the apparates, and " 

400, Frank THEOPHILUS Feuerson, U.S8., “An improved 
jug or pitcher.” 

402. ARCHIBALD TURNER, Leicester, “ Improvements in the manu- 
facture of carpets and in the machinery employed therein,” 


Inven protected for nm the 
Depustt of Complete Bpectfications: 

391. Gicemet Eavrntoy, 82, Botlevard Sebastopol, Paris, “ Im- 
provements in ee eee dt tateedinae rrning 
on oscillating Jevers, which system is alno appl to 

al tease ae tices: Nomen, Parts 

aah oes peace ae dling “hepiare 
ments in apparatus for drying sugar.” bss 


Patents on which the Stamp Duty of £50 has 
been Paid, 


416. Davin Taxpeuven 5 “Tn pee Fd the mannu- 
facture of boot shoe machinery or 
omens tus to be employed “Dated 14th February, 


437. Esesezen STEVENS, Pentonyille-road, “ in 
cans, kettles, other vessels having handles “4 

18. Soe re) #H oe “ Lmprovements 

. CBA: “ ; ‘ in 
. — in arrangements relating thereto.”—Dated 20th 
ebruary, , 

441. Count Axtuur Di.o0%, 29, Boulevart St. Martin, Paria, “ Im- 

provements in tus for raising stranded and sunken 

vessels.”=.Dated i8th February, 1967. 

492. WiLttam CLARK, 53, Chancery-lane, “ Improvements in the 

| miannfacture ornamentation of Ly rote and 

double-faced tollet soaps.”—Dated 22nd February, 1867. 

450. Epwanp Brasitx, New Cross, “ Improvements in ma- 
chinery for seutching flax or other fibrous materials, and also 
for opening and straighteniug fibrous materials (which have 
been previously made up into yarns and threads), in order 

re the same for spinning and other purposes”. 
$th February, 1867. 

| 489. ‘ WiILiLiaM Hive and Hexry Cuaries WiLeerronce, York, 

“ Improvements in apparatus, in steaming. 

nein, boiling, and roasting apparatus.”—Dated 18th February, 











Patents on which the Sump Duty of £100 has 
been Paid. 


| 456. Jnaw Josepn BApant, 95, Bishopsgate-street, “Im e~ 
ments in the preparation of eotton-seed cake."—-Dated 19th 
February, 1863. 

738. JOHN Sacwpxas and Jossrn Piven, Cookley Ironworks, 
Kidderminster, “ Improvements in apparatus employed in the 
manufacture of tin and terne plates. ’— Dated 19th March, 1863, 

443. Joun Heney Buy, Great Yarmouth, “improvements in 
cooking stoves.”-~-Dated 18th February, 1563, 

629. Josxri ELsey, Nottingham, “lmproved apparatus for the 
winding of lace on to the work roller in warp jace, bobbin net 

| or twist lace machines.”— Dated 6th March, 1963, 

516, Henney Witos, Manchester, “Improvements in electro- 
magnetic telegraphs,”"—Dated 25th February, 1863. 





} 
; 








i 


| Sovra Kexsinetox Mussom— has been 
| made by the French Government for and statements 


| Museum and Schools. Schemes based on the same princi 


372. ROBERT CHARLES CUTTING, 7, Oshorne-rosd, Tae Brook. | and method have, it is understood, been proposed in New 


near Liverpool, and AMASA MASON, Boston, US, “ Improve- 
ments in marine and other compasses.” 

373. Tuomas ALrxrep WAnuIneTon, 8 Carlton-road, Kentish 
Town, “ Improvements in copying presses.” 

374. JouN Texwick, Grantham, Lincoln, “ Improvements in 
holding fingers used in reaping or mowing machines or other 
machines of like character,” 

875, ChesTOPHER CnosstxY and Rosert Wurrr, Manchester, 
and THOMAS CROSSLEY, Rochdale, “lurprovements in the 
manufacture of size, and in the application of s certain material 
for conditioning eotton and other fibrous substances.” 

576, Caries Barpy, 23, poe pon de Strasbourg, Paris, * Im- 
yrovements in preparing and obtaining colouring matters. 

377. Ravrw Palco, Goole, and Enwarp WrL80n, Rye-lane, 
Peckham, “ An improved crashing and disintegrating machine 
or mill.” 

378, Josmru HaLey, Battersea, “An illuminated rotary adver- 
tixing apparatus.” 

379. Rowest Puxswoy, Newcastle-on-Tyne, “Improved davites 
for secu boats on ships’ decks at sea without lashing.” 

380, Jounw TYNDALE GusENFIELD, 10, Pencester-strect, Dover, 


| York and Boston. 


| Rariware ty toe Daxveran PRovixcrs.—The Bucharest 
| papers give the following ang aay of the railways now in 
| course of construction in the Danubian provinces; The first 
| line from Bucharest to Giurgevo, which has been constructed 
+ type os Barclay and Co., and o a few weeks since, 
the cost of construction being 193,019 franes, not ineludi 
the land, which was 179,379 franes for the total 
67 kils., or 2677 franes Fo kilometre, making in all 196,696 
second line Bucharest to 





| pened daring the pre part of which line will probably be 
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BARCLAY’S DOUBLE SLIDE VALVES. | 
Ma. Anpusw Banctay, of Kil . an engineer well | 
known for his Jabours in connexion with injectors and ejector. | 
condensers, has lately designed and patented an arrangement | 
of double slide, or expansion Valve, of one modification of | 
which we subjoin an illustration. Ueferring to the en- 
graving it will be seen that Mr. Barclay employs a double or 
eompound valve, the two portions being driven by separate 
excen'tica. The steam ports in the lower side of the under 
valve are made large enough to leave the steam ports on the 
cylinder full open during the entire time that the steam is 
admitted in full by the ports in the top side of the vaive ; and 
the cover or upper valve has one port made at its centre in 
such position that immediately one of its edges begins to cut 
off the steam from entering one of the larger and outer ports 
in the under valve the port in the top valve passes over and 
opens one of the second ports in the upper side of the under 
valve in the exact ratio that the larger port is being closed, 
so that although the larger port is being gradually closed yet 
the supply of steam remains constant until the larger port is 
half , at which instant or position both the larger as 
well as the smaller ports are quickly closed over by the 


Fic} 


YORK’S WOOD 


ith 


We have on several occasions directed attention in this 
ournal to the wooden railways which have during the past 
ew years been brought into successful operation in America : 
snd we now illustrate a method of constructing such lines 
which has been designed by Mr. John O. York, of New York, 
nd recently patented by him in this country. Aceording to 
Mr. York's A are the “ rail” is formed of blocks of hard wood, 
with grain on end, bolted and fixed by pins to longitudinal 
bearings, in the manner shown in the engravings so that the 
locks when worn can be replaced easily and quickly. 
lransverse sleepers are placed at intervals as on an ordinary 
railway, and the longitutinals may be either set into these or 
bolted down on them as required. Red pine may be used for 
the longitudinals and any good hard wood for the blocks. 

Figs. 1 and 2, show two different sections of the railway, a, 
ving the block of hard wood about 12 in. long, forming the 
rail, firmly pinned or bolted to the longitudinals 5, 6, and a 
pin being inserted at each joint of the blocks; while Fig. 4, 
is a plan showing the manner of arranging the joints of the 
longitudinals, the sleepers at these joints being 3 ft. apart, 
and at other parts 4 ft. Gin. apart. The bolting of the 
longitadinals at the joints is shown by Fig. 8,and Fig. 6 is a 
side elevation of the rail. Figs. 3, 6, and 7, represent a 
cheaper modification of the wooden road. In this ease the 
hard block, a, is about 14 in. x7 in., and the longitudina's, b 
are, say, 14 in. wide, firmly wedged by means of a key c, the 
blocks being fixed by pins as previously described. The 
sleepers in this case are 5 ft. apart, the joints of the longi 
tudinals overlapping 6 ft. as shown. The dimensions given 
would of course vary with the requirements of the traffic, 


situation, &e. 


upper valve through the action of the eccentrics by which 
the valves are driven. From this arrangement it is obvious 
that, as the steam commences to be cut off only when the 
larger port is half covered by the upper valve, the eut off is 
effected with a travel of valve equal to only half the width 
of the larger port in the under cae, and thus a greater ad- 
vantage is derived from the expansion of the steam in the 
cylinder than im cases where the cut off is performed in a 
longer interval of time. It is to be understood that both the 
— aa well as the smaller porte in the upper side of the 
under valve communicate with each other, so that the steam 
escapes into the cylinder by one steam port in the under side 
for either end 

In Fig. 1, the.valves are shown in the position they would 
occupy when the piston was at that end of its stroke corre- 
sponding to the left-hand’side in the engraving. In the under 
vaive, D, G, G', are the admission ports and Ht the exhaust 
port, G* and G* being the passages by which the steam is 
admitted to the cylinder. As the piston in Fig. 1 is about 
commencing its stroke towards the right, the slide valve, D, 
is being moved by its eccentric towards the right also, so as 
to admit the steam by the port, G, into the passage, G*, at 
the same time exhausting the steam used for the previous 
stroke of the piston through the passage, G*, thence into the 
exhaust port, 1, through the exhaust cavity, H. Whilst the 
under valve, D, is moving in this direction, the upper valve 
or cover, C, is moved in the opposite direction by its eccen- 
trie, until the front edge, a, of the cover, C, meets the edge, 
6, of the steam port of the under valve, at which moment the 
front edge of the port, W, in the cover, C, meets the edge, d, 
of the port, ¢, of the valve, D. This being the case, as the 
upper valve or cover, C, closes over the port, G, of the valve, D, 
an equal admission of steam to that thereby cut off is admitted 
by the middle admission port in the upper valve or cover, C, 
until the port in the cover, C, coincides with the port, ¢, in the 
valve, D, at which period the larger steam port, G, of the 
valve, D, is half closed by the cover, C, as shown in Fig. 2 
where the valves are in position to commence the cut off of 
the steam. It should be explained that the port in the valve 
or cover, C, is equal to the smaller port, ¢, in the valve, D, 
this port, «, being half the width of the larger port in the 
valve, D, whilst the lower port, L, in the valve, D, common 
to both the larger and smaller admission ports is of such a 
breadth as to allow the steam peseage, G*, to remain full 
open to the admission of steam, until it is entirely cut off 
from entering the ports, e and G, by the valve or cover, C, 
as shown at Fig. 3, in which position the exhaust port, H, is 
also fully open. By means of this arrangement the admis- 
sion of steam is cut off in a very short time even with com- 
paratively slow working engines. 


Postar Trunorarus.—We are glad to hear that the Post- 
master-General has appointed Mr. W. H. Preece, C.E., as 
chief divisional engineer under the new arrangement of 
postal telegraphs. Mr. Preece is well known for his long 
connexion with the Electric and International Telegraph 
Company as one of their district engineers, and also as tele- 
graph superintendent to the London and South-Western 
Railway. 

Pratisistsc Metais.—Professor Béttger, after many 
experiments, recommends the following bath for this pur- 
pose, which may be made of any strength that is desired, 
and will keep a long time:—Into a solution of chloride of 


platinum, carbonate of soda in fine powder is gradually 


thrown in small quantities, until small bubbles of carbonie 
acid gas make their appearance. A small quantity of starch 
sugar is then dissolved in the mixture, and afterwards as 
much sea salt as is necessary, in order that the deposited 
metal may not be ofa dark tint, but on the eontrary may be 
bright. In order to platinise small articles, they are placed 
in a zine vessel pierced with holes, which is plunged in the 
bath, heated to about 60° C. They are taken out at the end 


|of a few minutes, washed in water, and dried in sawdust.— 


Dingler’'s Polytechnic Journal 


Tue “Orrer” Torrrpo.—Some experimental practice 
with blind torpedoes, under the direction of Captain Boys, 
commanding the Excellent gunnery establishment at Ports- 
mouth, has just been concluded, and has been attended with 
results highly favourable to the torpedo under trial as a 
weapon of attack upon ironclad ships, whether at anchor or 
moving under steam. There is certainly no great art required 
for the production of a torpedo in the ordinarily accepted 
j|sense of the word. But there remain the conditions, that the 
jenemy must come to the torpedo, or the latter must be taken 
'to the enemy. — Harvey, R.N., meets this difficulty with 
|his “ Otter” torpedo, the one tested by Capt. Boys, by taking 
it to the enemy with a suitably constructed and exceptionally 
swift towing steamer, and exploding it by contact with the 
j bottom of the enemy’s ship at a considerable distance below 
the water line. Capt. Harvey's torpedo in shape may be 
| described as rectangular, of about twelve times its width in 
|length and eight in depth, the size varying according to the 
| work to be done. The bevelled ends of the case give it when 
towed a divergence of about 45° from the track of the vessel 
towing it, and this, with a tow line of considerable length, 
gives a certainty of contact between the torpedo and the ship 
steered for, without necessitating a collision between the 
vessel towing the torpedo and the ship attacked. When 
towed, the fore end of the torpedo only shows above the 
surface of the water, the after end being supported by cork 
floats of “nun-bury” shape. When the fore end comes in 
sudden contact with any object, however slight the contact 
may be, it is deflected downwards in the water, but on the 
strain of the tow-line immediately rises again. 
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IRON PERMANENT WAY. 
To tae Eprror or ENGineeRine. 

S1z,—One great objection to the use of iron sleepers is 
that they make a very unequally elastic “ permanent way.” 
So that when carriages pass over rails laid on iron sleepers, 
the rail yields at the parts between the chairs, but not at 
the parts over them. The result of which is that when car- 
riages pass over them at a great velocity, a sort of hammer- 
ing action is prodaced between the wheels and the rails, 
which is very destructive, both to “ rolling stock” and “ per- 
manent way.” This want of elasticity has been partially 
overcome by making the chair or sleeper as elastic as 
possible. 


Fic.ze. 


Another way, which so far as Il am aware, has not yet 
been tried, of making the permanent way uniformly elastic, 
is by making the rail elastic, by cutting a piece out of the 
web of the rail at the parts over the chairs. The part cut 
out would but little weaken the rail to a stationary load, but 
would increase its strength to a moving one, by preventing 
the severe hammering to which it is at present exposed 
This form of rail might also be useful in countries, exposed 
to extreme cold, where the ballast and wooden sleepers get 
frozen so hard as to make the chairs nearly as inelastic as 
when placed on iron sleepers. 

The sketch shows a single-headed rail and pot sleeper ; but 
any kind of sleeper and rail may be used, eare being taken 
that the chair pond not prevent the head of the rail from 
moving downwards. 

Yours truly, 
Darvell, Falkirk, February 16, 1870. Jons AITkes 


SLOTTING MACHINES. 
To rugs Epitor or ExGinxerina. 

Sin,—We are sorry to have to trouble you again on the 
subject of Mr. Wilson’s inventions, but when we learn from 
yours of the 4th inst., that he has patented an arrangement 
of slotting machine, one of the main features of which is the 
arrangement adopted for balancing the cutter bar, we cannot 
help coming forward to set the public right. We enclose a 
lithograph of one mode of balancing the ram which we have 
adopted for the last ten or twelve years, and have also in 
larger machines used the lever in a similar manner to that 
shown by Mr. Wilson. In a large machine we made for Chatham 
Dockyard, we put a lever and links with weight attached to 
balance the ram, but the engineer was afraid that if one of 
the links should happen to give way, the lever might break 
and fall down and kill some one, the lever was therefore taken 
off at his request, and pulleys and chain substituted. With 
respect to the quick return motion, our Mr. Fletcher and the 
late Mr. Fuller took out a patent in 1849 for giving an 
uniform motion in the cutting direction and accelerated speed 
in the return stroke, by means of eccentric wheels, but now 
the lever and crank is generally preferred. 

Yours very truly, 
'W. Coutiex anp Co, 

Salford, February 16, 1870. 


Dertrory Dockyarp.—lIt is stated that the Deptford 
Dockyard, with all its buildings, has been purchased by Mr. 
H. E. Marsh, auctioneer, on behalf of a client. It comprises 


an area of nearly 22 acres. 


Firtye Sor rrom Rocx-Cut Morrars.—On Saturday 
afternoon, 8th January, an experiment was tried at Pem- 
broke Camp, Malta, of firing shen stone shot from a mortar 
excavated for the purpose in the hard limestone rock. The 
shot was 67 in. in diameter, and was ejected to a distance of 
upwards of 400 yards, rising so high in the air as to look no 
larger than a cricket ball. It was intended to fire off another 
shot of the same description, and a second mortar had been 
prepared with that object ; but it being cut too near the first 
one, the force of the explosion split the intervening rock, 
and prevented any further experiments of the kind that day. 
These stone mortars remind us of the gigantic ones made by 
the Knights of St. John, and intended to throw a shower of 
stones or mitraille on the heads of an enemy attempting a 
landing on the coast. Some are still to be seen in the creeks 
and bays of the island, and are well worth a passing in- 
spection. 
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Amorost the numerous and important improvements 
which have been made in small arms during the last few 
years, one has been the adoption of steel in the manufacture 
of the barrels. This has led to the introduction of different 
methods of manipulating the metal in converting it to its 
destined use. In some instances a steel bar has been drawn 
out to the proper length and form and then drilled through 
the whole length. In other cases a short piece of steel is 
used, a hole is punched in it by a machine, and it is then 
rolled out to the proper form. With the machine under 
notice, the following is the course adopted :— The steel is 
rolled out into bars 24 in. diameter, and these bars are then 
cut into lengths of 8 or 9in. These lengths are then placed 
in the drilling machine, which we illustrate herewith, and 
after having been drilled they are drawn out by rolls in the 
usual manner. This machine is designed and manufactured 
by Mr. Joseph Taylor of the Derwent Foundry Works, 


Birmingham. It is represented in our ¢ ing at Fig. 1 
in elevation, at Fig. 2 in vertical section, whilst fi 8 bs 
view of the chuck. It will be seen that drill is 
very simply constructed. It consists of six hollow spindles 
which revolve, the drills being stationary. The pieces of 
steel bar to be drilled are pl in the revolvi i 
as at A, Fig. 2, and by tightening the chuck B, are 
securely held in the proper nee pear ing. 
The drills work through guides b with steel, bushes of 
varying sizes being used for different sized drills. D, is a 
cistern in which the drills work, and which contains soap and 
water, or any other cheap lubricator. The feed motion is 
self-acting, simple, and effective. An endless screw works 
into a whee] through which the vertical screw passes. Should 
re 4 obstruction occur, notice is at once given to the attendant 
ore any can take place, by a motion being im- 
parted to the weighted handle. In this apparatus the article 
to be drilled requires no centering and it cannot be fixed 
untruly. The drills being inv: clear themselves, all the 
swarth falling downwards into the cistern, and the machine 
does not require a skilled workman to manipulate it. 








MULTIPLE DRILLING MACHINE FOR GUN BARRELS. 


CONSTRUCTED BY MR. JOSEPH TAYLOR, ENGINEER, DERWENT FOUNDRY, BIRMINGHAY. 





CLEARANCE IN STEAM CYLINDERS. | amount of this opposing force which it is desirable 


We publish, on page 141 of the present number, 
another letter from ee Schwartzkopff, of Berlin, in 
which he still maintains that the employment of large 
steam passages or clearance spaces, if combined with 
certain proportions of inside lap, is attended with ad- 
van us results, his arguments being specially in- 
tended to justify the proportions of the locomotive for 
the Hanoverian Railway, of which we published en- 
gravings in November last. Notwithstanding these 
arguments, however, we must still differ from him, 
and maintain our opinion that large clearance spaces 
are, practically, detrimental to economy of steam, and 
that, even theoretically the loss of steam they entail can 
never be entirely corrected by the addition to the valve 
of any amount of inside lap which it is practically 
vossible td employ on locomotives. Herr Schwartz- 
opff, in his letter, objects to the application of caleu- 
lation to “an ctample chosen at will” (whether this 
objection is due to the fact that, when bis engine is 
en as the example, the results work out contrary 

to his theory, we cannot say), and we shall, therefore, 
in the present article endeavour to argue the question, 
as far as possible, in general terms. And, in the first 
place, we must remark that, regarded from a practical 
point of view, the question of the best proportions of 
clearance spaces and inside lap on the valve is effected 
— considerations in additon to that of the economy 
steam. Itis the capacity of the clearance spaces and 
the duration of the compression which ey re- 
gulate the opposing force offered to the motion of the 
piston during the latter part of each stroke, and the 








should exist depends upon the speed at which the 
engine is running, the weight of the reciprocating 
parts, and some other matters, which have nothing 
whatever to do with the quantity of steam used. It 
thus by no means follows that the amount of com- 
pression which will produce the greatest economy of 
steam is also that which will be most beneficial to the 
easy working of the engine ; but inasmuch as the con- 
sideration of the two questions together would lead to 
considerable complication, we intend to confine our- 
selves in the present article to the question of economy 
of steam alone, that being the matter to which Herr 
Schwartzkopf’s letter particularly refers. 

In considering this question, we shall, in the first 
place, in order to show the general bearing of the 
subject, suppose the case of a non-condensing engine 
having the valve gear so constructed that the exhaust 
is — instantaneously at the termination of the 
stroke, while the cut-off and the commencement of the 
compression can be lated to take place at any 
desired point. We shall farther suppose, as has been 
done in the previous articles and letters on this sub- 
ject, that the pressure of the steam varies inversely as 
its volume. 

Under the circumstances we have imagined —which 
certainly differ materially from those obtainable with 
an ordinary slide valve—the expansion of the steam 
will of course be continued froin the point of cut-off to 
the end of the stroke, re thus the Rae on due 
to any given degree of expansion wi tained, 
there ie no premature release. Now we perfectly 
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agree with our correspondent (and also with Mr. 
Hartnell, to whose cutalions letter Herr Sch wartzkopff 
refers) that, as far as economy of steam is concerned, 
it is desirable that the amount of compression should 
be such that at the termination of the stroke the steam 
in the clearance spaces should be at a pressure equal 
to that in the boiler. Under these circumstances, the 
work expended in effecting the compression will be 
equal to that which the steam in the clearance spaces | 
would exert in expanding from the boiler pressure to | 
that to be found in the cylinder at the commencement | 
of the compression. On the other hand, however, the | 
power which the steam contained in the clearance | 
will exert during what we may term the “ steam 
” will be that due to its expansion from the 
dows to that which exists at the termi- 
stroke; and we thus see that so long as 
presstre is higher than that which 
the commencement of the compression, the | 
power which the steam in the c spaces wi 
exert during the steam stroke will be less than that ab- 
sorbed iggompressing it during the “exhaust stroke.” 
A gairysosong as the initial and final pressures remain 
coustant the aumber of foot-pounds of. work expended 
in effecting the compression varies directly as the 
capacity of the clearance spaces to be filled, and the 
greater the capacity of these spaces the greater also | 
will be the los# of effect daé to the difference (when- 
ever this difference exists) between the work ex. | 
pened in siting the compression and that developed | 
by the steam e clearance spaces’ on its expansion 
during the steam stroke. ‘This difference, as we have | 












explained, becomes aif when the steam is expanded to | 
such an extent during the steam stroke that its final | 
pressure is only equal to that which exists at the eom- 
mencement of compression ; and it may at first sight 
appear that these were the most favourable circum. | 
stances ander which the steam could be worked. It | 
coulé ily be shown, however, if necessary, that such 
it deg o expansion is not really economical, and that 
practiéally the effective terminal pressure on the piston | 
should ever be less—supposing the expansion to con- 
tinue t@'the end of the stroke—than that which would 
be su mt to overcome ‘the friction of the engine 


itself, "This beng’ the” ensé, if $ that’ the finab} thetsteam 
pressute on thé steam SOME Teale aleve be in| during 


| back pressure 





( pad x 0.04) — 0.04==0.2826 ft. from the end of 


the stroke, or when 71.74 per cent. of the exhaust 
stroke has been performed. In the case of cylinder 
B, on the other hand, the compression will have to 


commence at a distance of ( tee x 0.08 ) — 0.08 = 


0.5652 ft. from the end of the stroke, or when 43.48 
of the exhaust stroke has been accomplished. The lap* 
of the valve being taken at 1 in., and the lead at 4m. 
the travel which it would be requisite that it should 
have in order that the cut-off may be effected at 40 per 
eent. of the stroke will be 2} in., while, further, in 
order that the compression may commence at 71.74 per 
cent. of the exhaust stroke, as required im the case of 
cylinder A, the valve would have to have an inside 
lap of almost exactly yin. On the other hand, in 
order that the compression may commente at 43.48 
r cent. of the exhaust stroke, as required in eylinder 
, the ~— r have to be a with an inside a 
lap of no less than }gin. Of course, in practice 
a rd rtion of inate lap as this would be quite imad- 
missible, both on account of the small opening of ex- 
haust port it would permit, and the short time during 
which it would allow that opening to continue. For 
the sake of argument, however, and to show how, 
under certain impossible conditions, large clearance 
spaces actually do become an advantage, we shall 
suppose that such a large amodnt of inside lap as this 
is admissible, and we shall further imagine that it 
could be employed without causing any increase in the 
efore compression commences. The 
data relating to the distribution of steam in the two 
cylinders would then be as follows : 


Cylinder A. Cylinder B. 
Lead ... eee eee é in. 4 in. 
Outside lap of valve Oa 1 
Inside ~ ve» 4, 
Point of eut-off 40 pg cont. 4° per cent. 
» release s13 ,, 975 ,, 
» compression... 7174 ,, 43.48 


Examining now the work done in the two cases we 
find that in cylinder A, 40 per cent.,.or 0.4 ft. of the 
stroke would be performed with the full pressure of 
on thempistom; 41.3 per cent. or 0.413 ft. 
expansion; aud»18.7. per cent. or 0.187 ft. 


excess of that existing at the commencement of com-| during the release, The amount of expansion which 


pression, and hence that there is, under the cireum- 
stances'we have sup , always a loss of effect due to 
clearance, this loss increasing directly as the capacity 
of the clearance spaces. 

‘We must now proceed to consider how the eonclu- 
sions above arrived at are modified by the action of an 
ordinary slide valve and link motion such as are used 
on locomotive engines. In this case the expansion of 
the steam does not continue from the 


Sab cern by a more or less premature release ; 


would take place up to the point of release would be 
$1.54 4_ 85.3 _) 94 times, and supposing the in- 
40+4 44 
itial pressure of 120 Ib. per square inch above the at- 
mosphere to be maintained up to the point of cut-off 
we should have a pressure at the point of release, 

“he 14.7=54.73 lb. per square inch above the 


int of cut-off i ticl 
tothe end of the stroke, the duration of the expansion oie eee wale the 


ressure during the period of release is shown 


by indicator diagrams taken from locomotives, to be ‘bl 


according to Herr Schwartzkopfl’s theory, large | shout equal to half the a above the atmosphere 


nce spaces, by allowi 


inside lap to be used and | which exists i . 
the reicase thus deferred, effect an economy of steam. opens, onl ‘we chal elopt 


r when the exhaust port 
this rule in calculating the 


It appears to us that one reason for the difference of or during release in the following examples. 


Opinion which exists between our correspondent and 
ourselves is, that he neglects to notice the fact that 


n the case of the cylinder, A, the pressure on the 
piston during the different parts of the stroke will be 


inside lap can be used with engines wwe clearance | a5 follows, these pressures, as well as all others men- 
i} 


spaces of the ordinary proportions without t 


. e terminal | tioned jn the present article (except in cases when 
pressure during compression becoming excessive, ex- | « total” pressure is expressly stated) 


cept at high speeds, when some other influences come the atmosphere : 


into play, as we shall explain presently. 

To illustrate the matter more clearly, we will sup- 
pose the case of two cylinders, the one (which we shall 
call “ A”) having clearance spaces at each end amount- 
ing to 0.04 of the volume swept through by the piston 


inig given above 
Ib. per eqr. in. 
Pressure up to point of cut-off «= 
» (mean) during expansion ... eos 80.13 
release... ove 27,26 


Multiplying these pressures by the distances, in feet, 


at each stroke, while the other (which we shall call | traversed by the piston we get the work performed 


“ B’’) has clearance spaces with a capacity of 0.08 of | during the steam stroke as follows : 


that volame. In each case we will suppose the 
cylinder to be supplied with steam at a pressure of 
120 Ib. above the atmosphere, eut off at 40 per cent. of 
the stroke, the distribution being effected by an ordi- 
nary slide valve having 1 in. lap and } in. lead, and, 
further, we will suppose that in each case the pres- 


F Agee 


Before cut-off 120x0.4 aw f 
During 80.130413 ... ove 33.09 
» Fe 27.36X 0.187 ... ose 4.18 





85.27 
We have now to calculate the power re-absorbed 


sure of the steam in the cylinder at the commence- during the exhaust stroke. It follows from what we 
ment of the compression is 3 ib. above the atmosphere. | have already said in determining the point at which 
ing that 


Finally, to simplify the caleniations as far as possible, 
we will suppose that, notwithstanding that the pro- 
portions of valves, &c., referred to are those usually 
adopted on locomotives, each piston has an area of one 
square inch and a stroke of one foot. 

Now, in order that the greatest economy of steam 
may be obtained, the compression must in each case 
commence at such a point of the stroke that the final 
nog attained be equal to the boiler pressure. 

bus, in the case of cylinder A, the compression must 
commence at adistanceot (120+ 147 x 0.95) -0.04—- 

2+147 





the compression is to commence, 
compression the — + the cylinder will be com- 
, 1204-14.7 _ 134.7 _ var 

24147 = 16.7 side be AG: 
may be readily calculated by the ordinary rules, the 
mean pressure during compressien will thus be 25.1 Ib. 
per square inch above the atmosphere. We thus get, 
as the amount of work absorbed during the exhaust 


stroke 





© In all our examples this amount of dutside lap is sup- 
posed to remain constant. 





Foot-pounds. 
Before commencement of compression 20.717 = 1.434 
During compression... oe =» «2951 X 0.288 = 71 
8.534 


Deducting this from the amount of work performed 
during the steam stroke, we get the effective work for 
each stroke, in the case of cylinder A=85.27 —8.53 
=76.74 foot-pounds. 

We must now consider cylinder B, and here we 
may remark that in this case the mean pressure during 
compression will be the same asin that of cylinder A, 
for in each case the pressures at the commencement 
and completion of the compression will ‘be the same. 
The data in the case of the cylinder B are as follows : 
Distance traversed by piston par cut off ... a 

ex on woe 
: vy Felease ... 0.025 f 
No. of times the steam is expanded =910 7 Baa times 
. in. 
Pressure of steam at point of release ... +s. Tab tb. 
” » (mean) during expansion ... 73.58 |b. 
release exe 23.26 Ib. 


From these data we get the amounts of work done 
during the steam stroke and absorbed during the ex- 
aust stroke as follows : 


” ” ” 
” ” 


Work done during steam stroke. Foot-pounds. 
Before cut off ... eee -- 120 KOA 248.0 
During expansion <i. 73.68 x O,5T5=242.3 

release ... - 23.25 X0.025= -5.81 
96.11 

Work absorbed during exhaust stroke. 

2 x0435= 0.87 


Before compression... -” 


During os 25.1 x 0.565= 14.18 





15.05 


Effective work per stroke 96.11 ~—15.05 =81.06 foot-pounds. 


Here we see that cylinder B with the large clear- 
ance spaces inside lap in the valve develops 
81.06 — 76.74 4.3% foot- more work per stroke 
than cylinder A, the amount of steam used per stroke 
being the same in the two. cases. If the cut-off had 
been earlier the result would have been still more in 
favour of eylinder-B. But these results are only 
obtained on the supposition that the large amounts 
of inside lap"ased with cylinder B, are admissible, 
whereas praetieally this is not the case. With 27} in. 
travel and }# in. inside lap the maximum opening of 
the exhaust port would only be }} in., an amount 
totally insufficient to provide a proper eseape for the 
steam. Indeed, the practical effect of employing such 
an amount of inside lap would be that at even a 
moderate speed the back pressure previous to com- 
pression would rise to 20.1b, or so above the atmosphere, 
and the conditions would in fact be such as to render 
the engine unworkable. This being the case, it may 
be.well that we should institute a comparison between 
eslinders A aud B, when the latter is provided with a 
valye having an amount of inside lap which és admis- 
in practice. In the case of a valve having 1} in. 
outside lap, we should—judging fromm indicator dia- 
grams taken from locomotives—be inclined to fix the 
mazimum amount of inside lap admissible at } in. ; but, 
for the sake of argument, and to give Herr Schwartz- 
kopff every fair advantage, we will suppose that an in- 
side lap of 3 in. would be workable. In this ease, with 
the cut-off taking place as before at 40 per cent. of the 
stroke, the point of release would occur at 86} per 
cent., while the compression would commence w 

65 per cent. of the exhaust stroke had been performed. 
The principal data in this case-—which we may dis- 
tinguish as B,—would be as follows : 


ft. 
Distance traversed by piston before cut-off ... 0.4 
” during expansion 0.465 
” oT re eee 6.136 
A before compression 0.65 
ws during as ea 0.35 
Ib. 
Pressure on piston before cut-off pes ae 120 
Pa (mean) during expansion... 78.3 
” at point of release ... - 63.67 
- (mean) during -- 26.83 
” before commencement of 
com i ose oss 2.0 
o (mean) during compression 19.75 
» final, due to compression... 75.00 
From these data we have : 
Work done during steam stroke. Foot- 


10 x04 =—460 
78.3 x0.466=86.41 
26.83 0.1385— 3.62 


$8.03 
Work absorbed during exhaust stroke. 
Before compression... «-- 2x00 = 18 


Before cut-off eee 
During expansion 


»  Felease fete 


» 1975x035 = 69 


. 42 
Effective work per stroke 88,08—8.2=79.98 foot-pounds. 
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This amount is greater than that produced 

stroke in cylinder, A, with the ew rg ape ae 
point ; but the amount of steam used per stroke is also 
greater, for in cylinder, B,, the pressure at the termi- 
nation of the compression is but 75 lb., and steam has 
to be admitted to raise this pressure in the clearance 
spaces to 120lb. The amount thus required in the 
ease we are considering will be 0.32 cubic inch (at the 
- of 1201b. per square inch), which, added to 
. .8 Cubic inch required to fill the cylinder for 40 
We tue by lode By ogni 48 cube nce 
i a bY oy: er; cubic inches 
ee sree 5. etlieiency of eylinder B, will 

therefore be to that of-eylinder Aas. He - 
_ “QB 79.83" 383,184 ; 

7 “ angoece paans SEE Uy, 

wey 6laxtess a9 OPP 
der B, with the valve havi in, inside 
pwill, when the cut-off takes leon by cent. 
the stroke, develop but 2 per cent, less.work. per 
embic inch of steam used, than eylinder A. , 


lathe it may be said that the 4 in. inside 








the valve of cylinder A, although admit when 

reut-off takes place at 40 per cent. of the stroke, 
would not be admissible with such small clearance 
spaces when the cut-off occurred earlier; and thus, 
af inlocomotive working an earlier cut-off than 40 
percent, is frequently used, the comparison above in- 
stituted is not a practical one. Under certain cireum- 
stances there is considerable truth in this objection, 


and-we shall therefore proceed to consider the action | by 


which takes place when the cylinder A is worked with 
& Valve having no inside lap. The data in this case 
with the suppression taking place at 20 per cent. and 
40 per cent. of the stroke respectively, aze.as follows : 


? Oubolf Cut-off 
at 20 at 40 
eent: per cent. 
2 ft. Pert 
Distance traversed by piston before CG> OR O22". 04 
” ” during ex- 
msion ... om ee oes «- O517 0.368 
Distance traversed by pistonduring release 9.283 0.232 
” ” before com- 


HOM. 10 nce wwe wae ee OD OTEE 
Distance traversed by piston during com- 


ssi0n ... ose . 0.283 0.232 
e Ib. tb. 
Before cut-off ... eos one o>» 120 120 
g Mean during expansion «.. «57.18 83.53 
£§ At point of release... ove os §=—628.0 58.65 
= 4 Mean during release ... os 140 29.32 
pe | Before commencement of compression 20 2.0 
-¥ os 261 228 


Mean during compression 
Final due to vompression --+ 120.0 98.86 
From these date we get, when the steam is cut off 
at 20 per cent, of the stroke: 


Work done during steam stroke. par, ~ ay 
Before cut-off ... ese «»  120x02 =2. 


During expansion seni ews 57.18X0.517=29.56 
During voleaal aoe oon oan 14x 0.2838= 3.96 


57.52 

Work absorbed during exhaust stroke. 
Before compression a 2x O.717=1434 
During a “ne «os 25.1XK0288=71 


7. 

Effective work per stroke 57.52—8.534= 48.99 ft.-pounda. 

Steam used per stroke. Cubie inches. 
Filling clearance spaces ... oo = ee, 
20 per eent,.of stroke ... eve on ‘ 


Total ... aes ose oe 24 
When the steam is cut off at 40 per cent. of the 
stroke, the calculations become as follows : 





Work done during steam stroke. Foot-pounds. - 
Before cut-off ... ove 1200.4 = 4Beemr 
During expansion ws» BB.53x0368=. 30.73 

, release «4. » 2932x 0.232= 68 

Work absorbed during exhaust stroke. 

Before compression ooo 2x0.768= 1.536 
During - ped wee 22.8 0.232= . 6.299 





6.835 
Effective work per stroke=85.53—6.835=78.698 ftsponads. 
Steam used per stroke. Cubic inches. 
Filling clearance spaces ... eee ove 0.075 
40 per cent. of stroke ... ove 4.8 





Total wa one ete aap 4.876 
It now remains for us to calculate the work deve- 


d in cylinder B, when it is worked witha valve | P™4 
ee im inside lap, and with such an amount of = 


travel that the cut-off takes placeat 20 per ceat. of the 
stroke. The data in this case will-beas follows: .. . 


te 
Distance traversed by piston before cut off sev) O2- opened 
‘- during jon... .. 0877} gineers 
page. Ae ee. Oe 
id - before gompression... 0.027 
- » during os ove 





at regia sf. $3 
Work absorbed during etthitist stroke. 
Before compression +i, | “ere | = 1254 
During - wo fe 0378 = 7435 


Effective work per stroke=6L91~8.89:=63.02 foot-pounds. 
Steam used pls! stroke. cubic inches. 


Filling clearance spaces 0 © ssw ee 0.286 
” 20 per cent. of stroke - one 24 
2.686 


Total 


We are now in a position to-eompare the: efficiency 
of cylinders, A and B, when fitted with valves having 


no inside lap and an inside of ¢ in. ively, 
Taking the amount of work pe Pal by crliador A; 
unity, we have, when the cut-off takes at 20 per 
cent. of the stroke, the performance of 


53.02x2.4 _ 19785 
690x708 DEO 


its performance being thus in this case 8. cent. 
worse than cylinder A, with the small mee 


2° 


stroke, the efficiency of A is to as 1 to: 
4.875 79.83 889.171 .° 
512x787 ~402.994~ 
the performance of B being thus 84 per cent. less 
than that of A. . 

In the above comparisons the results ateall averse 
to Herr Schwartzkopff’s theory 1 iwithstanding thai 
we have supposed so an insid é 
admissible, and have fu supposed that it could be 
used without adding to the back pressure existing 
before the compression commences. As we stated in 
our former article, the results obtaived in nrastige would 


4 


spaces than those shown by the calculations we have 
given, forthe cooling of the cylinder which takes place 
while the exhaustion is going on lessens the final 
pressure due to any given amount of compression, and 
thus renders it possible to employ a certain amount of 
inside lap in conjunction with small spaces, 
which would not otherwise be admissible. At high 

18- 

of 


‘fspeeds also the point of release is far from 


tinetly marked on indicator di s, and . 


practice. T altogether there is, we think; ample 
evidente-to prove that the working of a leosaniore 
engine certainly cannot be re more economical 


to the valves ; while we are unawareof any advantages 

d by large clearance spaces which will.go to 

Ease their want of economy, In the case of non- 

condensing engines worked with steam at a very 

modemte pressure com ve clearance 

may—as Mr. Hartnell as. shown im his letter 

to—under certaim:exceptional circum- 

stances be of some benefit; but these conditions do 
not exist in the case of locomotive engines. 


SS 


-ENDIAN PUBLIC WORKS: 


the Public Works Department accompanied by a 
circular, which has been widely di amongst the civil 
éngineers in the service of the Department. 

To tHe Eprror ov ExGinexxtye. 

Sir,—it may be in the recollection of the public that some 
excitement was recently occasioned by the issue of a memo- 
randum of the Government of India r u mh oy 
of commission by eontractors to Civil Engineers. In- 
stitute of Mawes gineers emphatically and rae re- 

‘ated p 








a circular whichjhas been sent from England to many civil 
engineers in Ind and would beg to inquire whether this 


per cubic inch of steam used as being represented by |i 


When the cut-off takes place at ese. of the} 
Pin to that of B 


be more adverse to the employment of large clearance | ; 


course, shows that the benefits theoretically due to | j, 
}delaying the point of release would not be obtained in 


by enlarging the clearance spaces, and adding inside lap | ; r 


We have received the following letter from a member of ; 
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BOILER OF THE FRENCH DESPATCH BOAT “L’ACTIF.” 


CONSTRUCTED BY MM. BELLEVILLE AND CO., ENGINEERS, ST. DENIS. 
(For Desoription, see Page 140.) 
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PIER AT THE CHARTERED GASWORKS, BECKTON. 
MBE. FREDERIC J. EVANS, ENGINEER 
(For Description, see Page 143.) 
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ilers are exactly simi 
by Figs. 1 and 2, of our 
i oo val serve forall. The boiler 
composed of princi namely, Ist, the steam 
— proper, consisting of ie tubes and their connectin 
xes ; 2nd, of the casing formed of plates, angle irons, an 
brick work ; = ggg Rey of which we shall 
give a description presently. steam generator proper 
consists of eleven “ elements,” each composed of twelve tubes, 
A, di one above the other and coupled at their 
alternate ends by connecting boxes, E, as shown in Fig. 1. 
The eleven elements are placed side by side at a short dis- 
tance apart, all the upper tubes, and all the lower tubes 
being respectively in the same horizontal planes. The upper 
tubes are all connected with a transverse steam collecting 
tube, C, whilst « similar transverse tube, B, connects all the 
lower tubes and serves to distribute the feed water to the 
various elements. Above the upper collecting pipe, C, and 
rallel to it, is placed the roun Pipe, D, which serves to 
Ned off the steam to the engine. The pipes, C and D, are 
connected by five vertical pipes of different sizes, the centre 
one being smaller than those to the right and left of it, while 
these again are smaller than those which are near the 
extremities of the tubes. This arrangement is adopted to 
equalise the draught of steam from the various sections. 

The tubes of which the boiler is composed are of wrought 
won, and are 6ft. 10§in. long, by 2} in. in diameter inside, 
and 0.2¢in. thick. connecting boxes, into which the 
ends of the tubes are screwed, are of malleable cast iron, and 
each is furnished with a couple of mud-holes opposite the 
ends of the tubes as shown in Fig. 11. All the ann are 
connected together at the front by the upper and lower con- 
necting tubes and at the back by a wrought-iron frame and 
tie-bolts, distance pieces being provided to maintain the 
proper intervals between the elements. The whole is thus 
hound into a compact mass, and at the same time 
the tubes are left free to expand or contract longitudinally. 
The tubes are each formed in a single piece, except the 
upper and lower tubes of each element, which are each made 
in two pieces connected by a coupling. This arrangement, 
which is adopted for the purpose of facilitating the putting to- 
gether and taking to pieces of the elements, is clearly shown by 
the detailed view, Fig. 11. The whole of the boiler proper is en- 
closed in a casing composed of wrought-iron plates and angle 
irons, lined with firebricks, the construction and form of this 
casing, together with the arrangement of the firegrate, &c., 
being so clearly shown in our illustrations that no description 
of them will be necessary. In the upper part of the casing, 
and above the steam generator , are a number of 
plates, termed by M. Belleville bris? flammes, these being so 
placed that the intervals between them are less on the side 
next the chimney than towards the other side, so that they 
equalise the draught between the elements. 

We have now to of the boiler fittings, to which we 
have already ref . Some of these, as, for instance, the 
stop valves and the safety valves, are of the ordinary kind, 
and require no description ; but there are others, shown by 
the detail figures in our engraving, which possess —_ 
features. he first of these is the apparatus for regulating 
the water level, shown by Figs. 3. 4, 5, and 6. This apparatus 
consists of a wrought-iron cylinder fixed vertically in front 
of the boiler, as wo in Figs. 1 and 2. This cylinder, 
marked A in the detail views, is connected at the lower end 
with the lower transverse feed pipe by the short wide tube, 
C, Fig. 4, whilst its upper end is placed in communication 
with the upper steam-collecting pipe by the tube, B, Fig. 5. 
The feed is regulated by the cock, D, communicating with 
the pipe, D, and which is actuated by a float within the 
cylinder, A, as shown im Fig. 4& 1 and H are respectively 
a gauge and water gauge of the ordinary kinds. 

whilet J fe a coek for blowing out the apparatus when neces- 

sary. The height at which the water level is maintained by 

this apparatus is ca of variation adjusting the 

counterweight on the lever connected with the spindle of the 
, coek, D. 

.” shown by Figs. 7, 8, 9, and 10, is placed 
between the boiler and the engines, and serves to separate 
from the steam any water carried over by it. his separator 
ovnsists of a wrought-iron cylindrical vessel, A, Fig. 8, placed 


> 


uct the excess to a tank, of which 


we shall speak presently. 

Fig. 13 shows the arran, t of feed-water tanks used by 
M. lleville in connexion with his boiler. When the 
boiler is worked with fresh water supplied by the surface- 
condensers, the feed tank, A, receives the water raised by the 
air pump, D, while it is also in communication by the pipe, 
M, with the reserve tank, B. The feed ps, the valve box 
of which is situated at C, draw from the tank, A, the feed 
water not required by the boiler passing back into this tank 
past the relieve valves, which are situated at RK. The ar- 
rangement shown in Fig. 13 enables the boilers to be readily 
employed for furnishing a quantity of distilled water in the 
event of the supply running short. When this distilling 
operation is to be performed, the cock is closed, and the re- 
serve tank, B, filled with sea water. The cock, H, is also 
closed, and that marked O opened, so that the feed pumps 
are made to draw sea water from the tank, B. At the same 
time by opening the cock, 8, and shutting the cock, T, the 
overflow from the relief valves is caused to flow into the tank, 





follows that salt water will be supplied to the boilers while 
the distilled water arising from the condensation of the steam 
in the condensers will collect in the tank, A, from which it 
may be led through the pipe, P, to any desirable storing 
vessels. While this process of distillation is going on the 
water which accumulates in the “ separator,” already 
described, is brackish, and the ordinary self-acting discharg- 
ing arrangement is therefore thrown out of gear, and the 
salt water discharged into the sea by means of a cock regu- 
lated by hand. When a sufficient amount of distilled water 
has been collected the ean of course be readily restored 
to their normal ition, and all that then remains to be done 
is to free the boilers of the salt water contained in them by 
means of judicious blowing. The whole arrangement is an 
exceedingly convenient one. 

We have already stated that the boilers of L’Actif sup- 
ply steam tc engines of 400 indicated horse power. These 
engines, which are rated at 100 horse power nominal, were 
constructed by Messrs. Scott, of Greenock, and they are of 
the compound class, having two high-pressure and four low- 
pressure cylinders. The six cylinders are arranged in two 
groups, the piston-rods of the three cylinders forming each 
group being connected to the same cross-head, and the three 
slide valves of each group being driven by a single link. 
The engines have surface condersers, and the circulatin 
pump is driven by the aft, and the air pump by the forwa 
engine. The boilers and engines of L’Actif have been sub- 
jected to several official trials, and with very favourble re- 
sults, the consumption of briquettes d'Anzin of good 
quality, during a trial made on the 15th of March last year, 
when the engines were indicating 308 horse-power, having 
been 2.38 Ib. per indicated horse-power per hour. The pres- 
sure of steam during this trial, which lasted five hours, varied 
from 63 to 82 lb. per square inch. . 

We may add that a full account of these trials as well as 
a very complete description of the Belleville boiler and of the 
general peculiarities of M. le Belleville’s system is contained in 
a memoire, by Lieut. Clément Cordes, published in a recent 
number of the Reeue Maritime et Coloniale, we recom- 
mend a l of this memoire—to which we are indebted 
for many of the facts contained in the present notice—to all 
interested in the subject. In conclusion, we subjoin the prin- 
cipal dimensions of the boilers of L’Actif, these being as 
follows : 


Number of boilers ... one wos 3 < 
Height of boilers .. ée0 pate 7 ft. 7 in. 
Length eve ooo nee ane _ - 
Width across the three boilers ... 14,.,8 ,, 
Total number of tubes . ote 396 
Interior diameter of tubes... ow 2jin. 
Length of tubes... see pa 6 ft. 10§ in. 
T te surface ... one 75.34 sqr. ft. 
- ities surface ons 3347, 
Load on safety valves vee e  1131b. per sqr. in, 
Height of chimney above level of : 
grate one ace nee ooo 34 ft. 9 in. 
of chimney oa 4 ft. 








B, instead of the tank, A. Things being thus arranged, it | shearing; and on Setu 








MACHINERY. 





SHEEP WASHING BY 
Town 




















by this season’s clips. The samples of wool, particular! 
those from the more recent washing—the men better =i 
standing their work—are really very beautifully got up, the 
process imparting a beautiful lustrous a and silky 
touch to the wool, Mesars. Taylor's val om always been in 
high repute, and will now no doubt meet an increased de- 
mand. Mr. Charles Headlam, of Eccleston, than whom a 
more enterprising settler does not reside in Tasmania, has also 
this made extensive improvements on a very enlarged, 
it might almost be said stupendous, scale, so infinitely 
superior is his i in construction and general adapt- 
ability to anything hitherto attempted on any estate in the 
colony. Under the superintendence, and with the advice of Mr. 
Kemp, commissioner of the Launceston and Western Rail- 
way, specifications were some months since forwarded to 
London for an engine and pump, and, tenders having been 
issued for the manufacture of same, Messrs. John and Henry 
Gwynne’s tender, under the supervision of Mr. Dunlop, was 
accepted, and the machinery, having been completed, was 
shipped, and arrived about a month since, by the Araunah, 
at Launceston. Other appliances already obtained, and all 
necessa reparations made, the machinery and pumps 
were landed, and removed to Eccleston with all despatch, in 
order to be put in working order to wash the flock awaiting 
i y last, —— being ready, 
the first of the flock were subjected to the process with every 


rticulars of the machinery are appended, 
made as intelligible as possible ; but any gentleman Selous 
of such improvements are advised to visit Eccleston while 
the washing is going on, and it is certain, from the pro- 
we well-known courtesy of forty years’ standing on the 
acquarie, that every facility will be rendored for inspecting 
the works. The engine, built to order, as before observed, 
by Messrs. John and Henry Gwynne, of the Hammersmith 
Ironworks, is a double-actioned one on wheels, of 10 horse 
wer, but capable of working up to 40, and fitted with 
jouble cylinders and double eccentrics, pistons, and cranks, 
having patent lubricators. This is attached, by means of a 
gutta-percha belt, to a very beautifully-constructed and 
Well-finished pump, which, with a nominal! pressure of steam, 
raises 1000 gallons of water a minute, but capable, with 
full steam, of ejecting double this quantity, and more than is 
required for the purposes of sheep washing. By means of a 
pipe the pump is attached to one of Wright and Edwards's 
patent pressure tanks, having attac two patent jets, 
under which the sheep, after coming out of the warm water 
tank, are subjected to afall of cold water, equal to 18 ft. or 
20ft. The engine is constructed for burning wood or coal, 
and, besides generating steam for the age eg the hot 
water for washing, heated by steam, which, in ordinary 
boilers, is allowed to waste, but, by an ingenious contrivance 
and a small waste pipe, goes direct into the soaking tank, 
also a patent, , like the high-pressure tank and jets, 
manufactured in Victoria. The soaking tank is of iron 
plates, capable of holding eight sheep at a time; it is about 
18 ft. long by 2 ft. wide at the top, but gradually yrmy 2 off 
for a depth of 6 ft. into a s angle. About 18in. from 
the bottom is a flooring, in which two watertight valves are 
fitted, and as the sheep are washed all dirt sinks to the 
bottom. The valves are closed occasionally, ew pipe 
(a suggestion of Mr. Headlam’s own) from the water 
force tank all sediment is ejected, without any hindrance to 
the washing above which proceeds. The dirty water cleared, 
the valves are again opened. To the tank receiving the sheep 
for the cold water is also fitted a valve, allowing all the 
sandy and other substances generally found in wool, and 
now forced out by the jets, to off. Besides the immense 
saving of labour, by the use of steam and this magnificently 
constructed apparatus, the Sa handled without injury, 
and turned out as beautifully as it is possible to make 
them. The altered process has necessitated an improved 
shearing shed, which has been erected accordingly, and, like 
the sheep-wash, is a model in design and ility. In 
importing his steam engine, Mr. Headlam had more than one 
tena aenes Re wabing Neteieatis wer 
will be utilised for the irrigation of the splendid grass lands, 
to the extent of about acres, which adjoin the home- 
stead, and which are by nature ee ee ee 
improvement. On the property is also a large quantity 
wattle bark, for the ing of which its will also be 
brought into play, when not otherwise em eyed in washing, 
irrigating, wood sawing, chaff or corn coming, The engine 





















success. 
Some detailed 
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is under the superi tendence Mr. Routledge, a recent 
a a tn aly 
and the Cape, i in 
where his occupation was principally sheep washing. 
pump, as well as the engine, has with it wheels for tran 
sporting it sagt rg and, with 
finished. is remark, however, not 
the Victorian fore Borgen Prag taste hak. b 
roughly, and will stand improving in more ways than it i 
here to point out. The tamgusetinns wuidhed i 
varies from 110° to 115°, and the soap is M’ 
Hobart Town, against which there is not 
objection, excepting as to price, and unless it can be manu- 
factured at a cost, it, like many other Tasmanian in- 
dustries, must be forced out of the market by the Victorian, 





not so good an article, but obtainable at thing like 
less cost by 25 per cent. 


THE PENNAIR BRIDGE. 

Ar the meeting of the Institution of Civil Engineers, 
held on the 22nd ult., a paper—of which the following is an 
abstract—was read by Mr. E. W. Stoney, “On the Pennair 
Bridge, Madras Railway.” 

This bridge was 1674 ft. in length between the abutments, 
divided into twenty-four openings of 64 ft. each, by masonry 
piers 6 ft. thick, twelve (six at east end nearest the abut- 
ments) being founded on solid masonry, and the remaining 
eleven in the centre on brick walls. Details were given of 
the mode of putting in the foundations and of the fair work 
of the abutments and of the piers. The average height of 
the piers, from the bed of the river to the underside of the 
girders, was 20 ft.; while they measured 20ft. in length, 
being built for the reception of a second set of girders, should 
it hereafter become necessary to double the line. 

The sw consisted of wrought-iron plate girders 
arranged in pairs, 8 ft. apart from centre to centre, each pair 
being 139 ft. 10 in. long, and continuous over two ings, 
connected trai means of seven plate twelve 
cross-bracing frames. ‘The girders were of the double T- 
section, 4 ft. deep, and consisted of similar top and bottom 
flanges. Each girder, as sent from England, arrived where 
it was to be erected im five sections, of the following lengths, 
viz.: two abutment pieces of 21 ft. 4in., two intermediate 
pieces of 30 ft,-and-one etntre piece of 37 ft, Zin. The 
weight of each en agins rane complete was 87 tons 3 cwt., 
and of the sleepers permanent way for each length of 
140 ft. 11 tons 17 emt, 80 Ghat the total load was 49 
tons, or 7 owt, lineal foot of roadway, equivalent to 
34 cwt. per li foot om each “gi ofthe peir forming 
one set. The running load did not'exceed 10 cwt. 

r lineal foot myth ta so that the maximum load to 

pe Sustained was ahout 135 ewt. 

In order to buildethe gi a length of about 300 ft. of 
embankment behind abutment was levelled to a height 
of 1 ft. above the gitder stones, this area allowing four sets, 
two abreast, to be set Up at one time: The first pieces of 
girder arrived from Madras by railway on the 2ist of October, 
1868. Setting was begun on the 24th of the same month, 
and by the 24th of December all the rivetting was completed, 
as well as eight sets rolled, and the whole would have been 
rolled and in place by the end of that month, if the masonry 
of all the piers had been ready for their reception. In these 
two months there were only fifty-five working days, durin 
which time twelve sets of girders were unloaded, set up, ont 
joined together by 34,000 rivets; the whole comprising 120 
pieces of girder, 228 bracing frames, as well as all cover 
plates and other fittings, together weighing upwards of 370 
tons. Four sets of girders were constantly worked at b 
four sets of men—one set of men being employed in calent- 
ing and setting up, another in fitting and screwing them u 
ready for the vs a third in rivetting, and the fourt 
in rolling the girders across opening after opening, until they 
reached their Sustination. Go the om, ie of the ri 


ting, each set of girders was lifted with screw 
ob: Ow daunlp Lastod: ts laid to, hex-sind 






of the first bloek, while the other end, after g 2 couple 
of tarns round the erab barrel, was baek to two men, 
who coiled it as fast as it was in on the sleeper plat - 
form behimd the crab. The rate of we Sige about 1 ft. 
per minute, provided no delays eceurred ; to the 
time taken wp in shifting tackle, and other occasional 
hind a rate of progress did mat exceed four 
or six or a distance of 420%t., imnine work 
ing hours. uted that the rolling system had been 
in use On Railway for some years; and that it 
had been fous cheaper, safer, and more expeditious 
than the one t Ticcoaes rivetting =e The system 
had bean aps é to the in, position 
of girders, of mach. isin ee hese Coates, by the 
; rm simp! trussing to t 
overh ig partion nding The lattes of a 


viaduct on the Paris and Orleans Railwa ings 
of 164 ft. were so rolled, as were also the plate Gites of the 
Grand Kiver Bridge, Mauritius Railways. 

The cost per set for ereeting and fixing the girders in piace, 
exclusive of the value of large tools, was 811., or 40/. 10s. 
per opening. The cost of fixing rails, rolling and lowering 
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CYLINDER STEAM PASSAGES. 
To rus Eprror ov Exaineurine; 

Sin,—Accept my apologies for leaving last communi- 
cation so long without an answer, but having been 
home for some time I had not sufficient leisure for it. 
me now to return to the subject. 

There is no doubt that some parts of the locomotive for 
the Henoverian Railway, published by you October 15th last, 
might have been made different ; for instance, instead of the 
round ground-up steam chest cover a square one, &¢. ; even the 
firebox and boiler plates might have been made thinner, but 
we were obliged to follow the specifications, as is the ease in 
every country. To say more about these points is, I believe, 
superfluous, but the matter about loss of steam in cylinder 
passages is, I expect, of more interest, and surely we are ve 
much surprised that you did not understand our reason. t 
should not enter into this matter again, being of your opinion, 
that you have devoted already a great space to it, if it were 
not for the importance of the affair. 

At first I must deny having said, that an excessive capacity 
of steam passages or clearance is absolutely an advantage, as 
you supposed me to have said (see 872, centre column, lines 
19—21 of your article on “ Cylinder Steam Passages”). I said: 
“ Anengine witha large dead space and a proportionately large 
inside lap works advantageously. It saves a greater amount 
of steam and coal, doing the same or more work than an 
engine with shorter steam passage and too smali an inside 
lap.” To prove this you have just given mean opportunity, 
which leads me to a different view on “ Cylinder Steam 
Passages.” 

Eachengine working with a certain pressure, speed, and de- 
gree of admission has a certain size of dead «pace, with which 
(supposing the inside lap to be =0) 1 eubie ineh of steam, 
used by the engine, gives the maximum work. Any enlarg- 
ing or diminishing of this dead space reduces the efficiency 
of the engine, however carefully the inside lap may have been 
chosen. As a matter of course, the common slide valve is 


eg 


always supposed. 
The longer the admission, the better is a small dead space, so 
that in the extreme, for 100 per cent. admission (and of course 


no compression) the dead space should be=0; but the higher 
the expansion that is adopted, the more a larger dead space 
would be necessary ; namely, if a high degree of ex ion is 
used, as is the case with locomotives runni with good 
speed the duration of compression is prolonged, by which the 
end pressure would be raised too high, if the clearance were 
not proportionately cong, 

The best proportioned dead space, combined with an inside 
lap = 0, is realised when the end pressure of compression is 
about equal to the pressure of the fresh entering steam, as the 
dead space is then filled with steam of full pressure and no 
steam wasted. In case of the dead space being smaller a redue- 
tion of the inside lap is required; however a negative lap 
would not be advisable, for at the com t of exhausti 
both passages communicate, and by this, especially when the 
expansion is not high, the pressure in the other part will be 
rather raised than lowered, therefore the intended effect of 
the reduced inside lap counteracted. With a negative inside 
ap the expansion is shortened and the eompression in no way 
reduced ; the work done by 1 cubic inch of steam will there- 
fore be reduced, and in this case it would absolutely be an 
advantage to enlarge the clearance or passage, instead of re-’ 
ducing the inside lap. 

Engines with variable expansion, therefore, ought to have, 
in order to work in the most economical manner, a vari- 
able dead space and variable inside lap; but this being not 
possible the dead space and inside lap ought to be regulated 
to that de of expansion with which the engine is 
working im full speed, as too large a dead space is not so 
injurious as too small a one with high pressure engines. 

In a cylinder the passages of which are of considerably 
unequal length, the longer passage needs more lap than the 
shorter one; if this is not realised the longer one with the 
right inside lap works better than the short one, and it is 
not only an advantage, but even a necessity, on account of 
the equal working of the engine, to equalise the passages, 
which has been done with the Hanovernan engine in qnes- 
tion. To us there seems to be nothing “ most singular” in 
it, as you remarked in your article. 

The working of steam isa matter which must be con- 
sidered pe & and omitting one or another point in it, the 





We were very glad to see, that also some English corre- 
= up the matter and hinted at the weak 
fi t hinted very 


Hi 


on account of the article being already very lengthy, 
to me, to say the least, “ most x 

The second letter, that of Mr. W. Hartnell, expresses quite 
our opinion. and is certainly a very valuable part of this dis- 
pute about the working of steam in eylinders. And by these 
calculations it is shown clearly, that an engine with a wn 
“dead space” and a proportionately large inside lap, wor 
advantageously and saves a greater amount of steam and 
eoal, doing the same or more work than an engine with shorter 
steam passages and too sma!l an inside lap. Of course this 
is not always the case, and a statement like this may easily 
a soca it would be better in order to prevent a mis- 

erstanding to say: “ and often saves,” &e. 

By all that has been said before, I hope to have ed as 
distinctly as possible without caleulation—and | believe it is 
clear enough to be understood without any—that a certain 
dead space in a steam cylinder, working with a common 
slide and expansion, is in no way a waste of steam, but on 
= contrary an absolute necessity, for gaining the highest 

ect. 


Trusting you will see and acknowledge the force of our 
reasoning, 
I am, Sir, yours faithfally, 
pro L. ScuwanrzKorrr, 

Berlin, February, 1870 E. Kassiowsxyr. 
| We have replied to the arguments of our cerrespon- 
dent—the publication of whose letter has been delayed 
from want of ¢pace—in an article on page 186 of the 
sent number; but there are a few pomte referred to 
in his letter on which it will be better that we should 
comment here. Herr Schwartzkopff asks what would 
become of an engine without clearance if worked with 
a tenfold expansion: we answer that, ar 4 tage it pos- 
sible to make such an engine, all that wou required to 
make it work easily would be that the valve should have 
such an amount of lead that the port should be opened at, 
or very slightly before, the points at which the preesare in 
the cylinder, due to compression, became equal to the boiler 
ure. Herr Schwartzkopff, in the latter part of his 
letter, states that the calculation contained in the note ap- 
nded by us to the letter of “ F. 8.” (vide page 404 of our 
ast volume), is “ not of much use, as it was not made for an 
engine runnirg at full speed.” To that we need only reply 
that if the ealeulation had been made for an engine running 
at high , the results would have been still more adverse 
to Herr Schwartzkopff’s theories. Indicator diagrams, taken 
from locomotive engines, show clearly that at high epeeds the 
advantages gained by a late release of the steam are di- 
mi ished. while the Resteatages of an early compression 
are increased. Further, Herr Schwartzkopff states that the 
able letter of Mr. Hartnell, which appeared in our number 
of the 24th December last, quite ex his (Herr 
Schwartzkopft's) opinion ; yet Mr. Hartnell shows that, when 
working with a cut-off at 40 per cent. of the stroke, an engine 
with steam es of the proportions which Herr Schwarta- 
kopff sdegta. woke use 2 per cent. more steam than ap en- 
gine with passages of the ordinary size when doing the same 
work. This 2 per cent. amounts to 44 eubie inches per single 
stroke, equivalent in Herr Sechwartzkopff's engine to about 39 
cubic feet or (the pressure being 120 Ib. above the atmosphere ) 
about 11 Ib. of steam per mile; a quantity corresponding to 
a waste of fuel of at least 14 1b. per mile. We do not quite 
see how Herr Schwartzkopff reeonciles this fact with the ad- 
t which he claims for his plans. In conclusion, we 





whole calculation is wrong and the conclusions fall 

In the two articles on this subject, that of January 8th on 
«Clearance in Steam Cylinders,” and of December ‘Ard on 
“ Cylinder Steam Passages,” both of lest year, the steam 
regained at the commencement of com is not con- 
idered ; it is merely said that the loss of steam is _ 
tionate to the el , 80 that the clearance might ? 
away with altogether. But what would become of an engine 
with a tenfold expansion and no clearance? To what 
height would the compression be driven? Here it would be 
a necessity to have a dead and not teo small a one, 
which would be combined with the greatest advantage. 

On page 26, of January 8th, 1869, the artiele concluded: 








may state that if Herr Sehwartekopif again favours us with 
a letter on this subject, it will be better if he accompanies it 
with indicator diagrams taken from his engine at different 
speeds, and under different conditions, and at the same time 
states the precise eapacity of the steam passages.—Ep. E.} 





Axorunp TeLzanara Construction ComPpant.—A pro- 
spectus has been issued of the National — Manu- 
facturing (Limited), with a capital of 400,0001., of 
which half is to first issued in shares of 261. each, to 
the telegraphic business and works of Messrs. B. 5S. 





“ But we have, we think, said sufficient to show, that the 


ewall and Co., ef London and Gateshead-on-Tyne. 
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RECENT PATENTS. 


Tur following specifications of completed 


dated within the year 1860; and that year should be given | 


in ordering them, at the annexed prices, from the Great Seal | Club, and Thomas English, of Wandsworth, patent the 
Patent Office, Chancery -lane. | forms of bolts and nuts for securing armour plates, which we 
| illustrated and deseribed on page 62 of the present volume. 


(No. 1222, 6d.) John Walker McCarter, of the City Saw- 
mills, Foyle-street, Londonderry, patents an arrangement of | 
condenser for steam engines, intended to be worked without 
an air pump. This condenser consists of two compartments 
placed one over the other, and capable of communicating 
with each other by an opening provided with a valve opening 
downwards. The lower compartment is also provided with 
pipes for the admission of steam and water, and with three 
valves opening outwards, one for the discharge of water, 
one for the dise of air, and the other (which is arranged 
80 as to be epennd ty acam simultaneously with the water 
discharge valve), for the admission of air. The steam from 
the engine is condensed in the upper compartment by means 
of an ordinary jet injection, and the water is subsequently 
discharged through the intermediate valve into the lower 
chamber, the chamber having been cleared of air by blowin 
steam through it, and a partial vacuum having been form 
in it “ the admission of a small quantity of water. The 
water from the upper compartment having passed into the 
lower vessel, the intermediate valve is closed, and the air 
admission and water discharge valves of the lower vessel 
being opened, the water passes into the waste pipe. The 
valves we have mentioned are worked by the engine at suit- 
able intervals according to the capacity of the vessels em- 
ployed. The arrangement is ingenious, but we fear that the 
quantity of steam required for thoroughly clearing the lower 
vessel of air would be so great as to more than counter- 
balance any advantage gained by doing away with the air 
pump. 

(No. 1228, 10d.) Charles Matthew Barker, of 12, Ken- 
nington-park-road, patents forms of vertical steam boilers, 
in which inverted syphon water tubes are led from the top 
of the firebox down through the latter and turned up again 
to join the ring forming the base of the firebox casing. In 
some cases, also, Mr. Barker passes the hot gases from the 
fire through syphon tubes leading from the firebox crown 
down through the water spaces, by which the firebox is sur- 
rounded. We published an engraving of one of these boilers 
on page 82 of the present volume. 

(No. 1231, 4d.) Walter Robinson, of the Gospel Oak 
Ironworks, lipton, patents preventing the adhesion of thin 
stee| oo when being passed through the rolls, two or 
more thicknesses together, by making such plates from bars 
or slabs of steel having thin layers of wrought iron on their 
opposite faces. By this plan, the thin sheets are made with 
@ very thin film of wrought iron on their faces, and this, Mr 


Robinson states, prevents them from adhering to each other | 


during the rolling process. 

(No. 1238, 1s.) George White, of 68, Queen-street, Cheap- 
side, patents, as the agent of Johann Nepomue Moerath, of 
Vienna, « form of ship weir or movable dam, intended to 
be used for cleaning the beds of rivers. This weir, which we 
illustrated and described on page 82 of the present volume, 
consists of a kind of caisson which can be fixed across a stream 
at any desired point, and which is provided with screens, 
which can be lowered through the bottom so as to obstruct the 
flow of the water in some places and cause it to exert a 
seouring action in others. 

(No. 1240, 4d.) James Cartmell Ridley, of Newcastle- 
upon-Tyne, patents methods treating the crop ends of Besse- 
mer steel rails and similar Bessemer scrap. According to 
these plans, the pieces are heated and rolled into bars of a 
convenient form for piling: and these bars are then cut and 
piled as closely as possible upon a slab of wrought iron, the 


pile when completed being covered by a similar slab. In 
some cases, Mr. Ridley fills the interstices of the pile with 

ywdered glass or pure silicious sand, which serves as a flux 
or the oxide of iron, on the surfaces of the pieces forming 


| angles or bar, Mr. cag Apr epee he prefers making what | 
| he terms a “ box pile,” 
tents are all | being formed of wrought-iron slabs. 


THE BECKTON GASWORKS; DETAILS OF RETORT HOUSES AND PIER. 


MR. FREDERIC J. 


EVANS, ENGINEER. 
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sides as well as the top and bottom 


(No. 1247, 8d.) William Palliser, of the Army and Navy 


(No. 1252, 1s. 4d.) Samuel Smith, of Derby, patents, as 
the agent of George Smith, of Vitbsk, Russia, a form of 
railway carriage axle box. The axle journal used with this 
box is larger than usual, and is without end collars, being 
kept from shifting endways by a collar on the brass bearing, 
entering into a groove cut in the journal at the centre of its 
length. The box is formed so t the lower part of the 
journal is immersed in lubricating material, and a grease box 
is also provided above the axle. We do not see that this 
axle-box possesses any advantages over many other well- 
known boxes which do not require a special form of journal. 
(No. 1253, 8d.) William Bruce Dick, of Glasgow, patents 
the arrangement of chemical fire engine, which we illus- 
trated and described on Page 240 of our last volume. 

(No. 1254, 10d.) John Whittaker, of the Sun Ironworks, 
Oldham, patents an arrangement of wheel moulding ma- 
chine, which we could not describe without the aid of draw- 
ings. 

{No. 1256, 4d.) Henry Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Charles Hewitt, of Trenton, 
U.S., mixing cast iron divided into coarse granules, with 
granulated oxide of iron, and then treating the mixture in a 
puddling furnace in the ordinary way. The object of 
making the mixture is to reduce the labour of puddling. 

(No. 1263, 8d,) Alfred Muir, of the Britannia Works, 
Strangeways, Manchester, patents the arrangement of stocks 
and dies, which we illustrated and described on page 434 of 
our last volume. 

(No. 1265, 10d.) Robert Foster, of Liskeard, patents ma- 
chinery, which it would require drawings to dette, for 
crushing and pulverising limestone, &c., to be used in the 
manufacture of cement. These plans appear to be worthy 
of the attention of those interested in such matters. 
(No. 1272, 8d.) Alexander Jack, of Maybole, patents 
connecting the crank-shaft and finger-bar of reaping and 
mowing machines by a joint or coupling, of which the eye 
is in connexion, and concentric with, the crank-shaft. 

(No. 1274, 10d.) James Cudbird, of Hingham, patents a 
wonderful hine for obtaining motive power out of nothing, 
which is as ingeniously stupid as such machines usually are. 
If Mr. Cudbird had had a slight knowledge of the elementary 
laws of mechanics, he would have been saved the cost of his 
patent, and also much waste of time. 

(No. 1279, 8d.) William Robert Lake, of 8, Southampton- 
buildings, patents as the agent of Frederick Collier Christy, 
of Melbourne, a form of railway axle-box, in which t 
| lubricating material is raised from the lower to the upper 
part of the box by dises attached to theaxle. The oil, more- 
over, is maintained at the requifed level in the lower com- 
partment by a kind of “ bird-fountain” arrangement. 

(No. 1284, 8d.) Henry Hall, of Burton-on-Trent, patents 
forms of friction pulleys for transmitting power, these pulleys 
being surrounded by elastic material, such as vuleanised 
india-rubber, held in place by suitable flanges. We certainly 
greatly doubt whether there is any novelty whatever in 
these plans. 

(No. 1288, 8d.) William Edward Newton, of 66, Chan- 
cery-lane, patenta, as the agent of Benjamin Talbot Babbitt, 
of New York, what we consider to be a very bad form of 
cast-iron steam boiler, which it is quite unnecessary that we 
should describe here. 

(No. 1290, 8d.) Samuel Oakman, of Boston, U.S., patents 
combining with a furnace a vacuum chamber into which the 
flues from the furnace open, the waste being exhausted 
from this chamber by mechanical means. Is this new ? 

(No. 1291, 44.) Hawxhurst and James Pollock, 
of San Francisco, U.8., patent preventing the corrosion of 
steam boilers by using in such boilers an artificial solution of 
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The pile thus formed is heated and welded up 


the pile 
under a hammer or between rolls. 





In making piles for 


quicklime in distilled water as the fluid from which the steam 
is generated. 





ATLS OF RIVER 
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GUARD FOR CIRCULAR SAWS. 








DESIGNED BY MR. BENJAMIN LITTLER, CANNOCK. 








We illustrate, above, a neat arran nt of circular saw 


uard, designed and recently patented by Mr. Benjamin 


ittler, of Cannock, this contrivance being intended to pre- | 


vent the accidents which are sometimes caused by objects 
coming into contact with the ascending side of a circular 
saw. in our engravings, a, is the circular saw, and } the 
bed, these being of the ordinary construction; cis the saw 
guard fixed near the ascending side of the saw, and above 
the bed, 5, and in the same plane as the saw, a. This saw 
uard, ¢, consists of a plate of metal the edge, c*, of which 
is concave, the curvature of the concave edge having a 
radius somewhat larger than that of the saw, a, as re- 
gent The other or back edge of the guard is straight. 
e concave edge, c*, is bevelled on each side as shown in 
Figs. 2 and 4, for the purpose of separating the divided parts 
of the timber as they pass from the saw. guard is fixed 
by bolts and nuts, d, to the angle bar, ¢ (shown separately in 
ig. 5), and this angle bar carrying the guard a Sued by 
bolts and nuts at f (see Fig. 3), to the under side of the 
bed, 4, of the saw, the guard projecting through a pro- 
longation of the slot in the through which the saw, a, 


works. Slots marked, e, in Fig. 5, are made in the vertical) | 
side of the angle bar, ¢, through which slots the screw bolts, | 


d, d, pass. By means of these slots the guard, ¢, may be 
adjusted at the proper distance from the of the saw. 
By an examination of Fig. 1, a? agp > the guard on 
the bed will be readily seen, while Fig. 2 shows the manner 
in which the guard, ¢, in the process of sawing the timber, g, 
operates upon the two parts of the timber as they leave the 
saw so as to separate them, and thus relieve the saw of much 
friction and pressure. 


H.MS8. Svirax.—The launch of this ahip, which was fixed | 
for yesterday, has been ag nn to the 15th of April. Work- | 
tting a sliding auxiliary rudder | 


men are now engaged in 





through each quarter. This isa new improvement in the | 
steering capabilities of ironclad vessels. 

Workmen's Tratrs.—At the recent half-yearly meeting 
of the South- Eastern Railway Company, the chai spoke 


as follows of workmen's trains. He said “ the company had | ¢ 
tried the experiment of conveying workmen to and from | } 

‘or 4d. the double journey, being at the rate of | 
2s. a week. Mr. Eborall had just given hun the result for | 


Plumstead 


six months, during which the company had received 991/., 
had 3301. diverted from other traffhe by ee fares, and we 
cost of working at 2s. per mile was 558/., leaving a t 
110%. Subtracting the interest for use of plant pl par Yo 
stock left a loss of from 401. to 501. The sation for 
a very small accident would more than swallow up the whole 
of the receipts.” This is all very well; but who can believe 
that the cost of working a workman's train between London 
and Plumstead would amount to anything like 2s. per mile, 
exclusive of interest on plant and rolling stock ¢ 
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| THE CHARTERED GAS COMPANY, BECKTON | 


WORKS. 


Tue river pier of the new works of the Chartered Gas 
Company now in pro at Beckton is, taken altogether, 
a unique structure. It is 718 ft. in , inclusive of the 
abutment pier on the shore, inside the river wall, and is divi- 
ded into four spans of 64 ft. each, four spans of 65 ft. each, 
and four spans of 58 ft. each, these dimensions being measured 
along the centre line of the pier. The general ign and 
all the details connected with this work are shown in 1 
to 10 on page 139 and in he eee oe oe The 
| level of the rails upon the pier platform is 10i 
| Trinity high water, at the pier head, which is level. From 
| the pier head round the curve and thence on to thgabutment 
| behind the river wall, the rails have a total fall of 4 ft. 10in. 
| equivalent to a gradient of 1 in 100. This will of course 

greatly facilitate the transfer of the loaded coal wagons from 
| the pier head to the viaduct, whence they are distributed 
through the retort houses. The width of the pier is 44f. 
from hand rail to hand rail, at the pier head, reduced to 26 ft. 
at the shore end, and gradually increased from the latter 
ion, as shown in 
The foundation consists of cast-iron cylinders, 


Rotate i — are jan 2 
| Figs. 6-7, 9, and will be cast in " 
i adi oe oe fol Sam: 
8 are con . in. ” 
and If in. thick, by 14 in, tote placed intervals of 9 in. 
| The bottom length of the cyli is i 
_ edge, seo Fig. 7; lightly turned outwards, in order that the 
ing mi tated. The top length 
, 





2 


sin might be 


| 
i 


| the depth of 1 ft., to receive the 9in. stone 
i oS ae . 5). Before sinking 
bed of the river was out to the level 
| and the ion was i 
"With Kealege fo the extent of 90 fone to ach 

| Between bed stone, and the under side of the 
| carrying the i . 

| duced; the girders are shown in a view, 
| and the ‘letaile, Figs. 4-10, page 139. r 

i 20 girders, two in the width of the pier 
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narrower portion of its length, and three in the width over 
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At the pier head will be placed the extensive t of 
cranes and lifting apperetes, for unlooding the eval the 
vessels alongside into the wagons on the pier, and as the 
amount of raw material to be thus transferred, will t 
> ot head. 0 Geonehtues 6 Gg, Oo Sees See 
wis hennnenenty Cnese Se ee This portion of the 
work is now being man ¥ 

son, and Co., of Southwark, and we shall in due time illus- 
trate and deseribe it. 











dockyard, has at length , 
Admiralty ha given their consent to the eonditions of the 
sale. The negotiations have been carried on on bebalf of Mr. 
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ENGINEERING. 


from the report published yesterday in the Standard news- 
pa — 

René ioSlien 12 in. gun with Palliser shot of 602 Ib. 
Hit on proper left of target, 2ft. Gin. from end, 3 ft. 7in. 
from bottom ; etration, 23 in.; target driven im jin. at 
top; bulk of shot rebounded 8 ft. to front. At the rear, 
ah gad mapper pt tyra TOT, enna 
17 in. ; iron at left of port between middle rear 
Lanta ponrnae: pale brwlerngren ba yor wage in. ; 

w neezed out between plates; vi 
| sedige cour Sie whale surface of ver gia red 

Round 2.—From 12 in. gun; Palliser shell of 5841. Hit 
Sft. from end, 2 ft. dim. from bottom ; 
to back of head in hole (7.2 in.) ; total, 
. Top of target driven in (}in.}) At 
inner plate bulged 4 in. ; between inner or 
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SHOEBURYNESS EXPERIMENTS. 


Tux battle of the guns, Woolwich » Whitworth, 
in an im t trial wherein 
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supports by another set of ¢ 


, port, measuring 4 ft. bigh 
in. wide, which is cut in the front armour, and 
splayed in oy oe es admit of " Win. 18 ton 
gun training 70”, allowing 10” elevation and 5° depression. 
The concrete round the port is retained by means of frames 
composed of lin. pintes and angle irons. The supporting 
structure is com posed of | in. and 6 ft. 6 in. angle irons, 
and the whole stands upon 8 14 in. base plate, the ends of which 
paes under the piers of the structure representing a portion of 
the masonry casements. The supports are filled with iron eon- 
erete. The shield is held down by 2 in. bolts to a place bedded 
in the foundation 2 ft. below the floor level. Three of these 
are rivetted to the top of the base plate: the remainder are 
bent over 3iin. studs which through the inner armour 
late. The weight of the shield is as follows: armour plates, 
22 tons 10 ewt. ; bolteand nuts, 18 ewt.; supporting structure 
with port frames, 12 tons 2 ewt.; total, 36 tons lV ewt. To 
this must be added 20 tons of iron concrete, bringing the 
whole up to55 tons 19 ewt. The masonry structure, in which 
the shield stands, is composed of stone-work in the parts 
immediately about the shield, and of brickwork in Portland 
cement for the remainder. The whole is held together and 
strutted by means of timber and tie bolts, to give it greater 
stability. The top is also loaded with old armour to corre- 
spend, in some measure, with the weights of the upper parts 
of an actual work. 
In all ten rounds were fired, the first four from the 12 in. 
un, the fifth, sixth and eighth from the Whitworth 9 in, 
the seventh, ninth, and tenth from the 10 in. Woolwich gun, 
the smooth bore not having entered yesterday into 
the competition. 
The following are the particulars of the charges in the 
different rounds, which were fired at the 200 yards range : 


Striking | 
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Sand and sawdust 
(Sand and sawdust 


39) 


8 - 


389 


|e 
2 
‘: 
| Be 
4 
}o 
ia 
be 
zs 








Flat-headed shel! 
Ogi val beaded she] 


| Flat- headed shell* 
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Palliser 
Palliser 


Palliser 
-- 
Palliser i 
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* This projectile broke up the gun. 


eartrivige 
R.LG. 
f 50 1b. R.L.G. tubular 
cartridge 
Lo. 


6 Ib. pellet powder 
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69 Ib 
60 lb. R 


- 
’ 
an 
76 
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{ 54 Ib. B.L.G. tubular 


{50lb R.L.G. tubular 


‘ 
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Rounds. 


| 
} 
} 
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9in. Whitworth 


9 io. Whitworth | 
10 in. Woolwich 


Nature of Giun 








12in. Woolw teh 
10 in. Woolwich 


Pelow are given the detailed results of the various rounds 
1 the order whieh they were fired, which have been compiled 


| 
mae af 
| 


plate and middie plate fokeod out 11 im, at 11 in. 
of cill; wood sodhing and some iron concrete 

io yee between middle and rear plate; 

slightly opened at joints. 

ound 3—Froun 1? in. gun with Palliser shot 

| Shot struck sideways bulging in plate Sin. at to 
|splintering two biocks of stone at rear; grani 

|slightly opened at joints; top angle-iron at junction 

land side casing opened jim, and cracked at bend throug 
itwo rivet holes. 

Round 4.—From 12 in. gun with Palliser shell of 591 Ib. 
Hit on proper right 2 ft. 9im. from end, 6 ft. from bottom ; 
penetration, 16in. to back of head (7.2); total, 23.2in. At 
rear, inner plate eracke4 right across horizontally at 2 ft. 4in. 


above level of ey cill, and bulged 1) in., the plate itself 


opening at weld of front and second mould, and a crack ex- 


tending from back of plate to the opening in second mould ; | 


iron port frame at side of port forced out 94 in into porthole, 
and a good deal of iron concrete squeezed out. 

Round 5—From the Whitworth gun with tubular cart- 
ridge, containing 54 lb. rifle large-grained powder and flat- 
headed shell of 391 Ib., filled with 12 Ib. of sand and sawdust 
(403 Ib.; length, 31.6 im.), this projectile being of easy me- 
chanical fit; the diameter of flat head, 6.2 in. ; laid at bull’s- 
eye 18 in. right of spet to be hit. Hit below middle of port 
cill 2 ft. 1 in. from bottom, smashing out portion of the front 
armour plate, and glancing after — middie plate. At 
rear one rivet in bottom easing broken off; box casing pt 
eut about by langridge of projectile ; centre granite bloc: 
above port cracked for 21in. where struck by splinter; 
seven pieces of plate, fourteen of shell, and base plug of 
shell thrown on top of bottom casing and to the rear of the 
shield ; horizontal timbering in front of old target cut about 
with langridge and spattered with goncrete fragments and 
dust over an area of 16 ft. laterally and 10 ft. vertically. 

Round 6.—From Whitworth gun, with tubular cartridge 
containing 50 lb. charge and ogival (1.6 diameter) headed 
shell of 380) 1b. filled with 12)b. of sand and sawdust 
(3924 Ib. ; length, 33.7im.); laid as before. Hit on proper 
left 1 ft. 9in. from end, and 1ft. in. from top of plate; 
projectile buried whole to within 8 in. of its rear; penetra- 
tion, 25.7in. At rear two rivets off top of lower casing; 
wood in iron port frame forced out 2} in. 

Round 7.—From 10-inch gun, with Palliser shot of 402 Ib. 
Hit on proper left, 4 ft. 6 in. from end, 6 ft. 9 in. from bottom, 
just above top corner of port ; penetration with bulge, 25 in ; 
bulge, lg in. At rear centre plate forced back at side of 
| port 34 in; ends of port frame between middle and rear plate 

|turned over at top to the extent of 1 ft. 6in.; centre plate 

broken through, and opened at weld in two places; plate of 
jupper box-casing bulged down 2 in. ; one rivet in —_ iron 
of casing broken, and previons crack enlarged; all three 
|armour plates broken through at the top angle of the port. 

Round 8.—From Whitworth gun, with 50 lb. tubular 
cartridge and flat-headed shell of 389 Ib., filled with sand 

jand sawdust (401 ]b.; length, 31.5 in.), and of easy me- 
chanical fit. Projectile broke up in the gun. 

| Rownd 9.—From 10in. gun, with Palliser shell. Hit on 
proper right, 16 in. from end, 26 in. from top of plate; pene- 
tration, 13in. to back of head (7.2), total, 20.2in. At rear 
shield shifted bodily 14 in. on right and 3m. forward on left. 

Round 10,—From 10 in. gun; Pallisershot. Hit 4ft. 3in. 
from left end, 19 in. from bottom, after ricochet. Velocity, 
1180 ft. Port stiffener between front and centre plates forced 
right across the porthole, partially closing it up. At rear a 
piece of the port frame, 19 in, by 12 in., hurled 4ft; another 
piece, ll in. by 5}in, on top of bottom casing; shield set 
back into its primary position. 


Americas Onpyance Experiments. — At Fortress 
Monroe a new projectile bas been lately tried, which the in- 
ventor, a citizen of Iowa, is anxious to get adopted by the 
Ordnance Department. The shot is conical, with a rifled 
bore inside. An & in. shot, with the inner bore unloaded, 
weighs about 200 lb. A shot of this kind has a bore 34 in. 
in diameter and 8 in. deep, which is loaded by $ lb. of powder, 
a 124 lb. shot, and a brass plug in two pieces, which fits into 
the muzzle. Thus charged, the projectile is fired from an 
ordinary rifled cannon. The theory is that after the pro- 
jectile has almost spent itself, a time fuse will ex lode the 
charge of powder inside, and the 12} 1b. shot will be dis- 
charged as if from a cannon, the entire range thus accom- 
plished being from eight to ten miles. At first the experi- 
|ments were not successful, the plug and ball coming out 
before the projectile had travelled a mile. Afterward r : 
plug was screwed in, thus keeping the ball in position until 
the fuse burnt down to the powder. The latter experiments 
| were said to have been successful, but the Ordnance officers 
having charge of them have not yet made any report. The 
newspapers are generally facetious over the new — 
One suggests that the principle, if carried out, will make us 
jinvineible in a foreign war—with China, for instance—as 
the gunners at Fortress Munroe will only have to get the 
true range to batter down the walls of Pekin. The Now 
| York Herald describes the projectile as a “gunpowder 
boomerang,” and hopes the “first shot may always be so 
contrived as not to turn any somersaults, and so send the 
second shot the wrong way.” 


8 the | building 





ascend the other side of the gap to within 150 yards of the 
main line, and for that distance they were drawn by means 
of a rope attached to a powerful engine. 

be new strueture consisted of 


opened ee . . 
in length (the distance between the end pins being 202 ft.), 
and 22 ft. 6 in. in h, and they were placed directly under 
each line of rails. Their total weight was 812 tons, or rather 
more than 100 tons each. 

A staging was carried across the ravine, at a height of 
about 63 ft. above the debris of the old work, on which the 
girders were erected. There were two platforms, the one 
18 ft. below the other, both 36 ft. wide, and both supported 
bape timbers, resting on cast-iron columns. In putting 
the girders the parts of the boom were laid ina 
straight line, and to a camber of 3 in. in excess of the ulti- 
mate camber of 5in. The sides of the triangles were then 
slipped in from underneath, and fixed to each part, and were 
further joined at the ends by steel pins. The links of the 
bottom chain were put on these, and connected at 
the intermediate joint. Then the of the boom were Jet 
down till they joined my Ang , and were rivetted up. 
The connecting pins were driven by wooden rams generally 
in less than three hours. Screw presses, ae designed 
for this work, failed entirely; as it was found absolutely 
necessary to give a blow of some kind. 

In order to raise the girders from the platforms on which 
they were built, a height of 63 ft., and to lower them on their 
bearings, machinery of the following description was em- 
ployed: the machinery isted of a wrought-iron frame 
on wheels, to which was fixed a yon my press cylinder, fitted 
with a plunger 6 in. diameter, capable of moving through a 
length of? ft the load being suspended by a head and 
two linked chains. There were two force pumps, one on 
each side of the lifting plunger, worked by fifteen men at 
each end of a rocking im the usual way. The two 
chains were each of two bars, in lengths of 12 ft., and pierced 
at every 2ft. with holes Seer a On each side of 
the iydeenlic ram they passed gh a hollow cast-iron 
standard, with slots in the sides, fitted to receive the stopper 
pins; so that the load could be transferred from the press 
Ere to these standards at the end of each 2 ft. stroke. 
The men worked at the rate of twenty-five strokes per 
minute, and the speed of lift was 12 ft. per hour. The four 
girders of one span were lifted and bedded in seven days ; the 
hoisting machinery was then transferred to the 
which occupied four days ; i 
were raised and p in 
days after the act of hoisti 





the permanent set was less than ,\ in. 
run over at a speed of from 10 miles 
when very little motion was obsery 
1968, or nineteen days within t 
viaduet — trains oo 
Ghauts. expenditure 

works amounted to nearly 80001, or 
work erected, including a sum of 
quently to the opening of 
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higher scale the number of messages 
Bentsben, 1869, with the reduced 
496,135, or an increase of 49 per cent. 
eember, 1868, were 808,079 francs, and in 
$25,582 francs, or am increase of 2 per cent. 
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THE KING'S COLLEGE GIRDERS. 

Lr any justification of this recurrence to the some 
what stale subject of the failure of the cast-iron girders 
crossing to the King’s College dining hall is con- 
sidered necessary, it will be found in the universally 
accepted engineer’s axiom that failure is moze in- 
structive than suecess. The lesson afforded by a 
failure, however, is entirely lost if a false deduction is 
allowed to pass current; and for that reason we con- 
sider it advisable to recapitulate some of the con- 
clusions advanced in our pages immediately after the 
fall of the girders under consideration. 

Our American cousins discuss the engineering ques- 
tions arising in their fatherland on this side of the 

lobe, with as lively a degree of personal interest as 
inglish engineers themselves. For their facts they 
are necessarily dependent upon our technical journals, 
and this condition should afford an additional incentive 
to exactness and thoughtfulness on the part of the 
framers of reports in those journals. Had this re- 
sponsibility been properly appreciated by all of our 
architectural and engineering authorities, our trans- 
Atlantic contemporary, the Scientific American, would 
not have perpetrated the anomaly of making the 
failure of a rotten cast-iron girder at King’s College, 
the text of a leading article entitled, “ Pumping Down 
Buildings.” 

It may, perhaps, be possible to “pump down” 
buildings founded upon certain special and treacherous 
geological formations ; but it is certainly a catastrophe 
which has never befallen the dwellers in the valley of 
old Father Thames. Underground railways have 
tapped the gravel overlaying the London elay, in every 
direction, and for many miles. The trenches for these 
railways constituted in effect so many huge wells, the 
bottoms of which were sunk some 15 ft. to 20 ft. 
below the level at which the water stands in tue sur- 
rounding gravel basin. To keep these trenches dry 
during the construction of the works, it was 
to sink sumphs some 10 ft. deeper still, and from 
each of these numerous sumphs vast volumes of 
water, clear as from any spring, were ejected day and 
night by erful pumps. All this has been done 
through the most thie —— city in the world, 
where ponderous and lofty buildings, in many in- 
stances old and shaky, extend to within 6 ft. of the 
edge of the trench, and in no si instance has any 
building been “‘ pumped down,” although some 20 ft. 
of the sand and gravel immediately u the fouuda- 
tions have been completely cleared of water. 








wd ane Orgge = failure at that relatively little 
portion of the girder. The fall of one gi 
was of course followed by the destruction 
whole. We leave our architectural and 
friends to draw their own conclusions.” 

We will now see if any additional light 


ef 


thrown upon the question by the results of i 
of one of the King’s Co irders, of 
different dimensions to the original broken 
sidered in our article. The calculated 
irder as there given, reduced to the equiv 
ing weight ig at the centre, is 32. 
19 ft. Now the girder actuall 
20 in. deep, whilst the one which first fai 
18in. If the 
this increase 0 


pHa: 
Hil 


tested was 
was but 
_—- were in other respects similar, 
th in the depth would a t the 


4s | transverse strength of the girder by the slightly in- 
ws | creased fraction }th. But the thickness 


the 
bottom flange was 1} in. instead of lgin.; conse- 
ae we there would be due to the second girder a 
urther increase of ysth in the resistance. Again, the 
latter girder was tested at a span of 18 ft., whilst the 
actual span of the original girder was 19 ft., and the 
corresponding breaking weight at the centre would, of 
course, be greater in the mverse ratio of the span, 
which gives us another increment of sth. The 
calculated breaking weight at the centre of the 
girder actually tested, assuming the quality of metal 
to be the same as that taken in the instance 
of the girder referred to in our first article, would be 
greater, by the sum of the several fractions enume- 
rated or y¥yths. Now, :f;ths of 32.2 tons, the caleu- 
lated breaking weight of the girder which caused the 
catastrophe at King’s College, is equal to 8.3 tons; 
consequently, the ultimate load which the girder 
actually tested might have been expected to sustain 
would be 40.5 tons. As the girder failed under a 
stress of 40.9 tons, no demonstration is required to 
convince any one that the result of this recent experi- 
ment does not afford any information which was not 
confidently advanced by us in our article of the 10th 
of December last. 

The fact that the girders over the dining-hall had, 
for the last thirty years, been subjected to a constant 
stress amounting to §rds of the breaking load, must 
now be considered as both theoreticaily and practi- 
cally demonstrated. It will, therefore, be unnecessary 
again to open the question; and it only remains for 
us to congratulate the College authorities upon the 
opportuneness of the moment at which the accident 
occurred, and to express our earnest hope that we 
bave heard the last of “ pumping down buildings.” 


w NEW ZEALAND RAILWAYS. ‘ 
B have to hand the engineer’s report of the New 
Zealand Port Chalmers nt De ta 
projected for construction in the Province o 
and which, if completed, will connect the capi 
that State with its pm ods 

This is not by any means a novel scheme, for as 
early as 1864 a railway over the same course was lai 
out by Mr. Swyer, the late provincial engineer, and the 
estimated cost of this work was 19,920/. a mile. 
Dunedin is se from its port by some eight 
miles of roughly indented coast, which rises abruptl 
into cliffs, and the shore with numerous small 
inlets. The proposed line of 1864 skirted this shore 
for its whole length, now clinging to the rocks, now 
boldly starting seaward from one point to another, 
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Dunedin Railway, a line | of 





and the shore, 
Mr. Millar gives ample proof that he is up to date 
nt 


in the details of the prese Way prac- 
oes of in Northern gape b aneaie 
surface li ight stock, i r- 
manent way. t having gone thus far, he Senshion 
over the gauge question, and, bold ing down 


and inferiority in safety capacity for traffic and s 
Now this is to be regretted, for experience has show 
that even a 2ft. gauge is sufficient for a » 
traffic, and also that a 3 ft. 6 in. i 

any service to which it may be jected 
colonies. Practice has refuted all the points 
ee ee te i 8 
Mr. Carl Pihi’s experience is conclusive, 
land economy of construction and ty 
have been fully demonstrated. And 
when Mr. Millar inquires into 
evidence in favour of the 3 ft. 6 in. 


ier 
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Inhabitas os the ital of only 
i itants, i a province num 
some 55,000 soul, ‘And: the fact of a abitt of 
oe: Senate Sn Beata ee Be 

’ Om, 
but only that the extra width of one link im the great 
railway chain was objectionable and inharmonious to 
the whole. On the other hand, given a new country, 
with its Soctep deal ta, cot tee & ions of eco- 
nom capacit u . an engineer 
like Mr. Millar, ou hort will be, weighed before he 
finally binds himself, and commits his ince, and 
indirectly the whole colony, toa far more costly method 


construction is necessary. 
Further in his report we find Mr. Millar strenu- 
ously recommending the essential elements to rail- 
way success in a new country—a minimum formation 
width,» light and heap form of permanent way, sta- 
er Soa aoe pene onened to thoee 
engipes a 8 re- 
naturally leads up to the Fairlie system, of which we 
find Mr. Millar is a thorough supporter, and whose 

inions of that gentleman are somewhat warmly 
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i the 
ising arrangement extant has i 
r. Millar, and that the first reeom- livealt advanced 
lock-nuts for a line of | some 30 ft. of rock, the machine was fou 
i failure and abandoned. Thereupon a second machine 
Altogether we look upon the Dunedin was built, to work a heading 8 ft. wide 
Chalmers Railway 


as one of the best that has + eee Rear sees so disposed as to operate over 
proceeded from our far-off colonies, though we could | the whole area of on a narrow ring. This ar- 
.. wish that much it contains had been omitted; as, for in- | rangement was also found ineffective. 
stance, the assertion that, by the adoption of Mr. Millar’s took charge of the 
improved wheel tyres, the rails may be rendered ab- | Hi me, and he introduced 
solutely indestructible so far as any wear and tear from | with much success a system of drilling holes suitable 
mechanical friction is concerned ; consequently we blasting, of which a detailed description has ap- 
life of a rail may be extended from 10 or 15 years |a din the fourth volume of Exoineenina, page 
(the present average existence) to a century without |310. Since that time the Hoosac tunnel has ex- 
any increase to its original cost ;” or, again, where the | perienced many vicissitudes, suffering from State im- 
narrow gauge system Is attacked by the very puerile ar- | pecuniosity, or contractors’ shortcomings, until at the 
guments quoted, strengthened by incorrect statements | present time operations are being prosecuted with 
as to original outlay (the Queensland Railway, it is as- | some approach to continuous activity under a firm of 
serted, cost 13,700/. a mile), which, however easily re- | Canadian contractors, Messrs. Francis and Shanly. 
futed here, are yet naturally believed in in New 7 d.| A new system of boring, by means of the Burleigh 
That colony, however, has its railway future before it, | drill, is at present in vigorous operation, and nape 
and there will be plenty of time before any decisive | with success at Hoosac. The drill is upon the same 
action is taken for Mr. Millar to inquire further, and | principle as that recently patented by the inventor in 
to modify his views upon the gauge question before | this country for submarine boring, in which each tool 
the country is irremediably pledged to any special lis driven by a separate engine worked by steam or 
compressed air. In the Hoosac tunnel a number of 
———— these drills are mounted on one frame, and each can 
THE HOOSAC TUNNEL, U.S.A. be so adjusted by means of trunnions as to operate in 
jany direction that may be desired. The carrier frame 
‘ Tur oe * hills _ = = ~ye | being brought into position close to the face of the rock 
nown a the oosac Mountains have always, and | at the headi 7 c ly fixed i lace, th 
will for several years to come, intercept the direct | dcille ase adjasted, sade en the eeu teas tam 
Sg ey ee 
, q 4 , : h- | transmitted a € east end 0 e tunne rough an 
nexion between Boston and Albany, the cepital of New | 8 in. main from the mouth to the small pipes on the car- 
steep ocmntal toprestiess cod avenger ect ens teen eco aes ae 
me = "S | ing tool. re bei an ample wer 
the southern part of the State. A second through mouth of the canteh Gs tompenmien of the ais aeons 
——, on in length, aa ae. Ys r, - sure of 65 lb. to the inch is effected by four 20 horse power 
wi er grades, passing, too, rough the St dis- | turbi 8, hi bh k i te i Ss, h 13 in. 
triets of Massachusetts, has been completed, with the dinmoten and 20 in treba. She le pane a) doc 
exception of a short section of some 5 miles, which has | the § in. main with a trifling loss of pressure in its 
_ — upon with The. no ee a gg for |course drives the drills at the rate of 250 strokes a 
nearly twenty years. NS Section 1s 1 Oo08aC | te— " ] it h “h r idl trates th r k 
Tunnel, penetrating, for 43 miles, through the slate | og depth of 4 a wes ‘i babe rg 
hills, which rise 2500 ft. above the sea. The progress | drawn back to a safe distance, and preparations are 





system. 


of the work has been necessarily slow, for the cost of | 
the tunnel, some million and a half sterling, is being | 
defrayed entirely by the State of Massachusetts, and | 
the difficulties of raising money, as well as the short- | 
comings of contractors at various times, have all com- | 
bined to delay the completion of the work, which it 
is now estimated will be finished in 1874. From, 
Troy, in New York State, the railway extends as | 
far as North Adams Station, a distance of 40 miles, 
close to the Hoosac River, and the western entrance | 
of the tunnel, while on the eastern side the line | 
terminates at the Deerfield River, where is the eastern 
entrance. At the present time about one mile and a 
half on the eastern side, and one mile on the western 
side have been completed, leaving 2} miles yet to be 
executed. The tunnel, in its finished section, will be 
20 ft. in height and 26 ft. wide, and made with | 
gradients of about 1 in 200, rising from each end | 
towards the centre. At the western end the tunnel | 
opens out into a deep ravine at the foot of the bills, | 
and for a thousand feet in length the way lies through 
quicksand and unreliable ground, so that the greatest 
precautions had to be observed in its execution, many | 
delays were occasioned, and for about the distance ' 
named—1000 ft.—the work is lined with brickwork | 
eight rings in thickness. Half a mile from this end a| 


made for blasting. Nitro-glycerine is used exclu- 
sively for this purpose, and the holes in the rock being 
— priming wires are applied, and united with a 
single pair of wires in connexion with the battery. 
Everything being prepared a pair of heavy timber 
doors, which are placed a considerable distance to the 
rear of the heading, are closed, and the charge fired. 
Immediately after the explosion a volume of air is 
passed through an 8 in. main, and the tunnel being 
cleared, the ventilation is restored, and the men are 
enabled to enter and remove the dédris. In this 
manner the work is being rapidly prosecuted, and the 
thousand men now labouring in the tunnel are ad- 
vancing through the rock at a rate of 250 ft. a month. 
The sketch, which we publish on the opposite page, 
gives an idea of the method in which the work is being 
conducted, and it will be seen that successive forces 
follow each other in gradually enlarging the tunnel to 
its full section as the Soothe advances. 


LITERATURE. 








Elementary Principles of Carpentry; a Treatise on the 
pas Sepeete | 


Pressure and ilibrium of Timber Framing, the Resis- 
tance of Timber and the Construction of Floors, Centres, 


vertical shaft 3158 ft. deep is sunk from the mountain | Bridges, Roofs ; Salas Sven with Timber, $c. By 


slope to the ultimate rail level, and some two miles 
further on is a second or central shaft now in pro- 
gress. At present the depth attained by the latter 
is 700 ft., and its ultimate depth will be 1000 ft. 


Tuomas Trepe@otp, Ci ngineer. Fifth Edition; cor- 
| eeted and considerably enlarged. With an 3 
| containing Specimens of various Ancient and Modern 
| Roofs, by Puram Baxtow, F.R.S. London: Lockwood 
and Co, 


The work will thus be exposed at six points| A very long time ago we were accustomed to regard 


for work, four faces being already available for 
excavation, At the commencement of the work, 
the use of mechanical boring was contemplated, and 
as early as 1852 a machine was constructed at a cost 
of . for this pu It was designed to cut a 
circular groove 24 ft. in circumference, and 15 in. wide, 
and consisted of the portion of a cylinder 23 ft. 
diameter, around the cireumference of which were 





placed the cutters, a series of steel discs, 15in. in 


Tredgold’s ise on Carpentry with great respect, 
and to look upon it as a most important cote pe 
the subject of which it treats. As years rolled by, 
however, our respect for the work became modified into 
a kind of antiquarian interest, and we must therefore 
own to having felt considerable surprise when, a few 
days ago, we received from the — a specimen of 
a new edition of this venerable 5 In the preface to 
this edition, the publishers state that they “have not 





were, dis-inter- 
ring the books of the past. There are many authors, 
both living and dead, whose works are written for all 
time ; but these men are labourers in the general field 
of literature, and are not writers ns’ g poe works. 
Engineers are ever ing, and the engineerin 
text-books of toine biel to 4 valuable, be hen 
by men thoroughly acquainted with the latest and best 
practice. That the book before us contains much that 
is good and valuable, and more that is interesting, we 
shall by no means attempt to deny; but it also con- 
tains very much that is obsolete, and does xof contain 
many matters which a modern treatise on carpentry 
ought to comprise. 

‘he various examples of roofs and bridges repre- 
sented by the engravings in Tredgold’s treatise un- 
doubtedly possess a certain antiquarian interest; but 
their use to an engineering student of the present day 
is questionable ; for now that iron is so largely used as 
a structural material, carpentry occupies a very 
different position to that it once held. Now-a-days— 
if we except scaffoidings—important wooden structures 
are to be met with only in certain timber growing 
countries, where the cheapness of the material, com- 
bined with the readiness with which it can be worked, 
outweigh its other disadvantages. In America, for in- 
stance, are to be found a vast number of modern 
timber structures, a full description of which ought 
certainly to find a place in a modern treatise on car- 
pentry, as ought also the wonderfully cheap railway 
viadacts which Mr. Carl Pill bas erected in Norway 
with the small-sized timber there available. Then, 
again, such a book ougit to contain particulars of 
seaffoldings and gantries of various kinds, of coffer- 
dams, and of the many kinds of timber work which 
contractors have to employ for temporary purposes. 
A treatise on carpentry, containing accounts donk 
structures as these, would be appreciated by engineers, 
and would be especially valuable to those engaged in 
the colonies, where such a book as that before us 
would be of but slight service. 

As for the additions which have been made to the 
plates, they are well enough in themselves; but repre- 
senting, as they do, ordinary modern iron roofs, they 
certainly appear out of place in our old friend “ Tred- 
gold.” Their appearance, in fact, forcibly suggests 
the putting of new wine into old bottles, a practice 
which has been coudemued by most competent au- 
thorities for ages past. 


Every Man's own Lawyer. A Handy Book of the Prin- 
ciples of Law and Equity ; Comprising the Rights and 
Wrongs of Individuals. By A Baweister. Eighth 
Edition, with notes and references. London: Lockwood 
and Co, 

A Book which, in the course of a few years, has 
reached its eighth edition can scarcely be said to 
require reviewing; but the small volume before 
us is such a useful one that we must say a few 
words concerning it. The nature of its contents is 
well expressed by its title page, and it is essen- 
tially a “handy book,” furnishing the information 
which it is intended to convey, in terse and clear lau- 
guage free from all technical complications. It is, in 
fact, as it professes to be, an epitome of English law, 
and its author deserves great credit for the manner in 
which he has done his work. In the present edition a 
summary of the new Bankruptcy Laws and the Fraudu- 
lent Debtors’ Act is given, as is also an abridgment 
of the Statute Laws of the last session ; while the parts 
relating to the Law of Libel and Slander, and to the 
Constitution and Jurisdiction of the Courts of Law 
and Equity, have been re-written, and numerous 
additions have been made to other parts. A good index 
renders the consultation of the volume an easy tash, 
and we can altogether recommend the book as a very 
useful one either for home or office use. 








Marserties, Atorers, awp Matta Caniz.—The 
order for the cable for the Marseilles, Algiers, and Malta 
ny, has been given to the Telegraph Con- 


struction and Company. 
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THE HOOSAC TUNNEL, U.S.A. 





(For Description, see the opposite Page.) 
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THE WEST YORKSHIRE IRONWORKS, 
Tue West Yorkshire Ironworks at Ardsley Junction, be- 
tween Leeds and Wakefield, on the Great Northern line, and 


distant about twelve miles in a direct line from Lowmoor | 


and Bowling, although of but moderate size, are well 
worthy of notice as an excellent example of a modern and 
well arranged iron-making establishment. The works, which 
are the property of a company entitled the “West York- 
shire Iron and Coal Company, Limited,” and of which Mr. 


W. Firth, of Leeds, is the chairman and originator, were | 


planned and started by Mr. John Gjers, formerly the en- 
gineer of the Linthorpe and Tees-side Ironworks, and now a 
member of the firm of Messrs. Gjers, Mills, and Co., of the 
Ayresome Ironworks, Middlesbrough ; and they were blown 
in in June, 1868. The blast furnaces at present at work 
are two in number, while a third is now in course of erection, 
and provision is made for adding a fourth as soon as it is 
wanted. The furnaces are each 55 ft. high by 18 ft. in 
diameter at the boshes, and they are blown with blast 
heated to about 1000°. The ore smelted is a local clayband 
ironstone, with an admixture of an oolitic iron ore from the 
green sand formation of Lincolnshire: an ore that had not 
previously been smelted in that county. The ores are 
calcined, the kilns used being Mr. Gjers’s patent calcining 
kilns, which have been so successfully introduced in the 
Cleveland district, and which were illustrated and described 
by us on page 429 of our second volume. Mr. Gjers’s 
simple pneumatic hoists (illustrated by us on page 428 of 
our second volume) are also used for raising the materials 
to the tops of the calcining kilns and furnaces. 

Each furnace produces about 250 tons of iron per week, 
and this iron, which is of very good quality, has found a 
ready market, both for foundry and forge purposes. The 
foundry iron is very fluid and soft, and it makes by itself 





| prevent them from being opened too widely. Each blowing 


cylinder is partially surrounded by a pair of wrought-iron 
casings of a kind of Q-form in plan, one of these casings 
being in communication with the inlet main, and the other 
with the main leading to the blast furnaces. These casings 
are of such size that a man can enter them through man- 
holes provided for the purpose, and readily inspect or renew 
the valves when necessary. 

The Linthorpe engines, already mentioned, as also those 
at the Tees-side works, were constructed from Mr. Gjers’s 
designs by Messrs. Stevenson, of the Canal Foundry, 
Preston, at the time when Mr. Richard Howson, was 
manager there, while engines of the same class, but with the 


steam cylinder on the top, are also being made by Messrs. | 


Cochrane, Grove, and Co., of the Ormesby Ironworks, 
Middlesbrough. This latter firm are the makers of the 
engines at the West Yorkshire Ironworks which we now il- 
lustrate, the general designs having been furnished by Mr. 
Gjers, whose plans have been ably carried out in detail by 
Mr. Downey, Messrs. Cochrane's engineer. The engines have 
now been steadily at work since the works were started, and 
they have given no trouble, and caused no hitch of any 
kind. 

Vertical direct-acting blowing engines of the classes of 
which we have been speaking, possess so many advantages 
over the old type of beam engine that we are not surprised 
to find that they are coming more and more extensively 
into use, and are bidding fair to gradually but surely sup- 
plant all other varieties. Several makers arenow engaged 
in their manufacture, and this being the case, it appears 
desirable to place on record that the first engines of 
this particular type were introduced at the Linthorpe 


| Works, Middlesbrough, and that Mr. John Gjers and Mr. 


without any admixture, exceedingly fine and strong cast- | 


| Commerce has reported without amendments the Bill to 
Eastern 


ings. The forge iron has proved very valuable for the 
better elass of plates and bars, and it has also got a good 
name amongst the wire and hoop.iron makers, so that alto- 
gether the West Yorkshire brand, although comparatively a 
new one, has already won a gdod position in the market. 


engines, these being arranged in an engine house capable of 
accommodating three engines when this number shall be- 
come nec essary . 
showing the three engines as they will be arranged when 
the whole are completed, and from these illustrations it will 
be seen that they are of the vertical direct-acting type, and 
are, in fact, very similar to those constructed from Mr. 
Gjers's designs for the Linthorpe and Tees-side Lronworks, 
and illustrated by us on page 502 of our second volume. 
Instead, however, of the steam cylinder being placed above 
the blowing cylinder, as in the engines just referred to, it ia, 
in the case of the engines at the West Yorkshire Ironworks, 
placed between the blowing cylinder and the crank shaft. 
The diameter of each blowing cylinder is 72 in., and that of 
each steam cylinder 32in., while the stroke is 5ft. The 
steam piston is furnished with a trunk on the upper side, 
so as to diminish the area of the piston on that side, and 
reduce the quantity of steam used during the down stroke, 
when the pressure on the piston is assisted by the weight of 
the moving parts. This arrangement has been found to 
give very good results, and the engines run very steadily, 
the usual speed being from 80 to 82 strokes per minute. 
At this speed one engine furnishes blast to the two furnaces, 
the pressure of the blast being 3$1b., and that of the steam 
50 Ib. per square inch. The piston rod of each engine, it 
will be noticed, is cottered in a crosshead, the ends of which 
work in guides attached to the side frames, while from this 
crosshead a pair of side rods are led down to crank pins 
fixed in the fly wheels, of which there are two for each 
engine. There is thus no crank req@ired in the fly-wheel 
shaft, and the whole arrangement is as simple and straight- 
forward as possible. 

The distribution of the steam to the steam cylinder is 
effected by piston valves, arranged as shown in the section, 
while the valves of the blowing cylinder consist of banging 
flaps of india-rubber, secured by one edge, and arranged to 
close against grids, perforated guards being provided to 


| encourage tele 


Richard Howson, in conjunction, were their designers, 





Proposep Pacivic 1eLEGRAPH—The Committee on 


phic communication between the 


| and Western Hemispheres, or, in other words, the Pacific 


Cable Bill. The Bull ides that the starting point for 


provi 
| the cable shall be south of Cape San Juan, in 


The blast is supplied to the furnaces by two blowing | Territory. The line which the American and Asiatic feo. 


graph Company originally estimated, and to which substan- 
tially, we presume, they still adhere, was about 5000 miles 


We give this week a two-page engraving | long. But the islands of the Pacific offer a great advantage 


in breaking this long line; and in this respect the enter- 


prise is less hazardous, so far as the establishment of the line 


| 18 increased, than its Atlantic 


edecessors. The distance from 
San Francisco to Cape San Juan, in Washington Territory, 
is 700 miles, and this part of the line is already made. There 
begins the ocean cable proper, which, proceeding north- 
westerly, finds it first station at Sitka, a distance of 630 
miles. Thence, proceeding due west 500 miles, it touches 
Kodiak, where we have, or lately had, a military post. 
Thence, stretching south-westerly along the Alaska penin- 
sula and the Aleutian group of islands 450 miles, it touches 
Oonalaska. From that poimt it leaves American islands be- 
hind, and, 660 miles to the west, reaches the island of Attou 
and with 660 miles more, Urup, the latter on the Asiatic 
shore. Another stretch of 300 miles carries it to Hakodadi, 
in Japan, where its mission proper as an ocean cable may be 


| said to end. But with a northerly move of 200 miles, it 
| reaches Poseyat, where, on the mainland of Asia, it will 
| connect with a branch, already built, of that great Russian 





| overland route which continues to the mouth of the Amcor 


River. From Poseyat a southerly trend of 650 miles (also 
submarine) carries the cable to Nagasaki, whence an 
easterly branch may continue 600 mules to Yokohama, 
and a westerly one of 450 to Shanghai, the latter to connect 
with the East India Tglegraph Company’s line, so encircling 
stations, we say, and these the 


J 
PE EE 
that the fect icable, it 
be long before we have daily news here in New York from 


Ja and China, as we have it now from 
California. New York Times. 


and if | have | 









Tax Institution ov Crvit Exarwesns.—At the meetin 
Vigslan BLS. posideat, tu the chais, teonty-thaes enadl- 
i B.8., ident, in the chair, twenty- i 
balloten for cd declared to be duly elected, in- 
cluding ten members, viz.:—Mr. Horatio Brothers, engineer 
to the mags eared ie , Pimlico; Mr. Richard Spel- 
man Culley, engineer-in-chi : 
General Post ; 


William Mills, engineer to the London, Chatham, and Dover 
Railway Company; Mr. James Price, engi to the Mid- 
land Great Western ‘and the Great Northern and Western 
(of Ireland) Railway Companies; Mr. Edward James Reed 
©.B., the Chief Constructor of the Navy; and Mr. Clifford 
Wigram, Blackwall. Thirteen gentlemen were elected asso- 
ciates, viz.:—Mr. John George Crampton, Westminster; 
Mr. H James Galton, B.A., Engineer's Office, Trinity 
Seer Henry James Burford Hancock, Temple; Mr. 
George Hodson, surveyor to the Loughborough Local Board 
of Health; Mr. Henry Joll, P.W.D., Government of India; 
Mr. William George Laws, Newcastle-upon-Tyne; Mr. 
Richard Longlands, resident engineer, East Indian Rail- 
way; Mr. John Marshman, general of the Rail- 
ways of Canterbury, N. Z ; Mr. William Morris, resident 
engineer of the Kent Water Works, Plumstead; Mr. 
William Powell, resident engineer, Harbour Works, Douglas, 
Isle of Man; Major Francis Ignacio Rickard, Government 
Inspector of Mines for the “Argentine Republic; Captain 
Frederick Smith Stanton, R.E., officiating consulting engi- 
neer for railways in the i of O and Kohikund, 
India; and Mr. George Hunter Tait, executive engineer, 
Kajputana (State) Railway, Delhi. 

Amenicay Ratwars.—It a that the addition to the 
railway system of the United States during the past year 
was 6088 miles, a total nearly twice as large as in any pre- 
vious year. The first railway in America was commenced 
with three miles at Quincy, Massachusetts, in 1827, and 
the total length is now 48,560 miles, while there are 27,507 
miles projected and in progresr. The State with the greatest 
mileage is Illinois, which figures for 7186 miles, and is fol- 
lowed by Pennsylvania with 6878, Indiana with 6331, New 
York with 4735, and Ohio with 4613. California has alread 
2307 miles, and is far above some of the older States, suc 
as Louisiana and Mississippi. The State with the least 
mileage is, of course, the smal] one of Rhode Island, which 
figures only for 121 miles. This account of length of roads 
does not include the second tracks with which most of the 
leading lines fre supplied, nor the sidings and turn-outs. 
These may be estimated at 26 per cent. of the length of road, 
| and are being added to yearly. Adding these supplementary 
| tracks to the tabulated mileage, the total length of equiva- 
| lent single track in use is about 60,000 miles, and adding to 
| this the Mr tags per the city passenger tracks, to nearly 
| 65,000 mi 








. As works in hand it is stated that 

| the new year with nearly 300 railroads in process of 

ion between Maine and Cali These, be! 
estimated, when finished, will an 

about 15,000 miles, great efforts will be ) Ag 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Pig-Iron Market.—During the week the price 
ig iron hes varied about 6d. per ton. This day week 
to 54s. 10id. 6 month 
and the highest. 


being raised 

patent of the , Mr. Ferrie. The 

complished by the alteration is the collection and utilisation 
of the furnace gases. The top of the furnace is to be closed 
by the hopper-and-cone nt, not used once only, 
as in the Cleveland district, but four times. It is expected 
that thie new plan will be a very economical one, so far as 
the consumption of fuel is concerned, and that raw ironstone 
may possibly be used. That was the case at all events with 
a smal! experimental furnace built on the new plan, and it 
is even said that it made unusually good iron. 


Clyde Shipbuilding —During last month eleven vessels 
were launched from the Clyde shipbuilding yards, the total 
tonnage being 13,500 tons. In the same months of the three 
p ing years the launches were as follows :—1867, fourteen 
vessels, #200 tons; 1868, twenty vessels, 16,300 tons; 1569, 
eleven vessels, 12,400 tons. It will thus be seen that the 
average tonnage of vessels now being added to the mercantile 
marine is a great increase on that of the vessels launched 
even afew years ago. Among last month's launches there 
were a paddle steamer of 2800 tons for the Shanghai Steam 
Navigation Company; a screw steamer of 2800 tons and 
500 horse power for the Cunard Company ; 4 screw steamer 
of 2500 tons and 460 horse power for Messrs. Allan's 
Liverpool and Montreal line ; and a China steam clipper of 
2000 tons and 200 horse power for « Liverpool firm. At 
present the greater number of the yards are 7 busy. One 
of the busiest is Fairfield Shipbuilding Yard (Elder's), where 
there are no fewer than eleven vessels in‘some stage of pro- 

ress, some of them being very large, and one of them the 
gest hitherto built on the Clyde. 


Strike among the Glasgow Joiners—A strike of very 
considerable importance has just commenced in this city, 
owing to a demand made by the joiners and house carpenters, 
for a reduction of the hours of labour to fifty-one per week, six 
on Saturday, and nine on each of the other five days, and an 
advance from 6d. to 6jd. per hour. The strike commenced 
yesterday, the Ist of March, in seventy-seven shops ; in other 
twenty-six the demands have been acceded to. There are 
about 1400 men out. The objecting employers have practically 
conceded the wages-item of the dispute, as they have offered 
to give the advance on the 12th of April. operative 
bricklayers have also resolved to begin the nine-hours system 
on the Ist of April. 

Ro. Scottish Society of Arts—The ordinary meeting 
of this Society was held on Monday evening, Mr. R. W. 
Thomson, president, in the thair. chairman said he 
could not but refer to a very melancholy event which had 
occurred, and the announcement of which most of the gentle- 
men must have seen in the newspa He alluded to the 
death of Mr. J. M. Balfour. Mr. Balfour was one of their 
Fellows, and contributed a considerable number of papers of 
a good deal of importance. They must sincerely regret his 
demise. The committee on Mr. James Kerr's paper on 
sanitary improvement, which was submitted to a former 
meeting, suggested that the loca] authorities in some of our 
large towns should endeavour to give the mode he proposed, 
of using dry earth for the purpose of deodorising feculent 
matter, a fair trial, by selecting some particular street or 
close wherein there was no water-closet or other accommo- 
dation at present, taking special care to ascertain the cost of 
doing s0, the value of the produce, and the benefits resulting 
therefrom, in a sanitary point of view. The committee on 
Mr. Davie's ballot register, previously described, gaye in a 
report stating that the apparatus was a very ingenious, and, 
at the same time, a very simple and effectual arrangement 
for securing the objects which required to be attained by a 
ballot apparatus, and that they had therefore much pleasure in 
recommending it to the favourable notice of the Prize Com- 
mittee. The committee to whom was remitted a paper by 
Mr. A. G. K. Barron, Lebanon Estate, Ceylon, entitled “ Sug- 
gestion as a means for obtaining a cheap, simple, and effec- 
tive breakwater,” reported that, considering the practical 
difficulty of maintaining any floating breakwater in an ex- 
posed situation, they were of opinion that the structure 
which had been described by Mr. Barron would not be 

fective or suitable asa sea breakwater. As respected ite 

use im the interior of harbours for overcoming the smaller 
undulations which there produced inconvenience, the com- 
mittee did mot think it would accomplish this object so 
effectively and economically as other struetures which were 
ordinarily used for the purpose. The three reports were 
oppor of. Contributions on “Compensation in Clocks 
Watches,” by Mr. Patrick Macfariane, banker, Comrie ; 

on * Com on of the Pendulum for Coonees in Tempe- 
rature in Atmospheric Buoyancy,” by Mr. Edward Sang, 








F.R.S.E.; and « description of a “ Method for E i 
Cane Juice,” by the Hon. William Hosack, Buff Bay, 
Jamaica, were remitted to committees for consideration and 
report. 

Puddlers’ Wages.—It is reported that the advance of 10 
per cent. on the 


of the 
bad 


facturin rest of the commercial world. He 
also compared French and (jerman chemists with the 
British, as regards their powers and success in prosecuting 
scientific research. Whatever the position of British chemists 
might be in respect of original investigations, he (the chair- 
man) considered that in the practical application of scientific 
discoveries they were unequalled. 

The Glasgow Gas Supply.—Since the works of the two 
gas companies were taken over by the Corporation, it has 
been found necessary to make very considerable extensions. 
These have now been devised by the engineer, Mr. Foulis, 
and operations have been commenced. ‘| he extensions will 
be made chiefly at the Tradeston Works, where an additional 
gasholder, covering about an acre of ground, and holding 
about a million and a quarter of cubic feet of gas, is to be 
erected. At the four stations in the city, there are 1416 
retorts; this number is to be increased by 300 more. The 

sducing power of the Tradeston station will be about 

000,000 eubic feet per day by the beginning of next winter. 
The total expense of the works now projected will be about 
20,0002. 


Inauguration of the Scurdyness Lighthouse.—Last night 
(Tuesday), the Scurdyness lighthouse, at the entrance to 
Montrose harbour, was lit up for the first time, amid the 
rejoicings of the people of Montrose and Ferryden. 


NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 

Utilising Town Sewage.-—At the monthly meeting of the 
Local Board of Health of this town, held on Friday last, 
letters were read from Mr. A. Bassett, C.E., relative to a 
scheme for utilising sewage matter, and asking that he 
might be allowed six months to complete a scheme which 
would include Cardiff as well as Newport. The Board, 
however, were not in a position to give Mr. Bassett an 
answer at the present moment; but the time was not far 

distant when the question might be fully gone into. 


The Forthcoming Art Exhibition at Cardiff—The com- 
mittee have decided to hold the above in the Drill Hall, 
Cardiff, in the months of August and September next, and 
it is intended to employ any surplus, which may result, in 
founding a public institute and museum, with the necessary 
class-rooms for the use of the pupils in the Science and Art 
Department. The South Kensington Museum will con- 
tribute largely, and these, with the great Art producers of 
the country, will supply ample material for a successful 
exhibition. 


Appointment of Deputy Surveyor at Cardiff.—The Cardiff 
Local Board of Health, at their last waving, appointed Mr. 
Arman their deputy surveyor. There were 37 applicants for 
the office. 

Fire-damp Explosion at Nantyglo—A fire-damp ex- 
plosion of a serious nature occurred on Thursday morning at 
the Stable Pit, Nantyglo, by which eight men were severely 
sealded. The gas exploded in the “gob” owing toa lad 
taking a naked light to the spot out of curiosity. 


The Sewdly Works.—The Sewdly furnaces, which have 
been undergoing repairs for some months past, have again 
been blown in, and will afford employment toa large number 
of hands. 


The New Bowson Colliery.—The difficulties which the 

prietors of the above colliery have had to contend with 
Ledy have been more than suffieient to discourage them ; 
but nothing appears to daunt their enterprising spirit, and 
it is now said that they are about to lay a second lift of 
pumps in the shaft, which is the only plan that can be adopted 
by them for carrying on the works advantageously. 


Fatal Furnace Explosion at the Beaufort Ironworks.— 
Mr. Davies, coroner, concluded his inquiry on Thursday, 
touching the death of Daniel Roberts, who died from the 
injuries he received by the explosion of No. 1 furnace at the 
Beaufort Lronworks on the 13th February. It appears that 
the molten iron had been allowed to run out of the furnace, 
and nothing was left but the dry material. The blast was 
put on, all of a sudden the contents of the furnace were 
blown out, fatally injuring the deceased and severly injuring 
three others. This urnace had never blown out before, but 
No. 2 furnace did so frequently ; and Mr. Fitton, the Govern- 
ment Inspector, said if one farnace was in the habit of blow- 
ing out and another not so, there ought to be some remedy 
# as to prevent it. A verdict of accidental death was 
returned. 








Great Mass aS Colliers at Aberaman.—On 
nearly 4000 coiliers of the Aberdare Valley met on 
Common to hear the of the delegates ap- 

the masters respecting a rise of and 
of the interviews had narrated, the men 
ive notice The demand 





ided to petition against the Gas Company's Bill 
now before Parliament. 

sgulation and Inspection Bill.—On Saturday 
inted by the Aberdare colliers met 
points of Mr. Bruce's Bill. They 
were unanimously of opinion that the underground manager 
was to be entrusted with too much authority, and that that 
authority might, and was likely to be abused. Yesterday 
they had an interview with Mr. Fothergill, M.P., who 
promised to defend the colliers’ interest when the Bill came 

to be discussed in Committee. 


The Iron Trade.—-The meetings of the various railway 
companies having come to a close, and the financial position 
of several being in a more favourable position than for some 
time past, ironmasters are now of opinion that the home 
trade will short]y manifest some signs of vitality, the com- 
panies being in a position to give out orders for rails for the 
renewal of nent way, which in several instances is 
greatly needed. ‘There is a large amount of business being 
t with American buyers, and the quantity of rails 
shipped at the local ports during the past month far exceeds 
that of the corresponding period of last year. Advices from 
India are looked upon as being favourable to requirements 
during the summer months, and there is a slight increase in 
shipments of iron to that part of the British Empire. Rails 
continue to be shipped to Alicante, the Ebbw Vale Steel and 
[ron Company being the largest exporters to that country 
at the present time. At all the leading establishments the 
hands continue to be regularly ealaployel, and asthe Baltic 
shipping season is near its commencement there is every 
— of increased activity prevailing before many weeks 

ve elapsed. Bars commanded a fair sale, but pig-iron is 
in lees request. 

The Tinplate Trade-——Makers are better off for orders than 
they have been for several weeks, and hopes are entertained 
of a marked improvement taking place in the early part of 
the present month. 


The Steam and House Coal Trades.—No complaints are 
heard of steam coal proprietors being short of orders, and the 
quantity sent down for shipment is barely sufficient to meet 
the requirements of merchants and shippers. The demand 
for house coals continues brisk, and the shipments coastwise 
are rather above the average at this period of the year. 


Launch of an Tronclad at Pembroke Dock.—Yesterday 
H.M. armour-plated ship Iron Duke was successfully 
launched at Pembroke Dockyard, the ceremony of christening 
being performed by Lady Evelyn Campbell, daughter of the 
Earl of Cawdor. lhe principal dimensions of the Iron Duke 
are :— Length, 280 ft. 14 in.; breadth, 44 ft. lin.; depth in 
hold, 24 ft. 1 in.; burthen in tons, 3787; and the dead 
weight is calculated at 3200 tons. Her armament will con- 
sist of 149-inch guns, 12 tons each. She is built wholly of 
iron, and is armour-plated with iron plates 8 in. thick down 
to the water line. The Iron Duke is a splendid specimen of 
naval architecture, and it is fully anticipated will attain the 
speed estimated, namely, 15} knots, being propelled by 
engines on the trunk principle of 800 horse power. 

The British Association and the Utilisation of Sewage.— 
The Newport Local Board of Health this day subscribed 
51. 5s. to the British Association towards the expenses 
incurred in determining on the best uses to which the sewage 
of towns can be appropriated. 





Pusuic Works in Gaesce.—The Journal Offciel states 
that a convention for the formation of a canal through 
the Isthmus of Corinth was signed at Athens on the 9th of 
February, between the Greek Minister and M. Piat on be- 
half of M. Maxime Chollet. The concessionaires bind them- 
selves to commence operations within eighteen months, and 
to complete the work within six years. The depth of the canal 
is to be 7) metres, and the tolls are to be calculated on the 
basis of those charged for the Suez Canal. The charges will 
be levied according to the absolute measurement of the hull, 
without distinction of nationality, and merchandise is to be 
exempt from all tolls or charges for transit. The. Go- 
vernment grants to the concessionaires all the land that 
may be required for the ¢anal and its dependencies in 
addition to 5000 hectares on each side of the canal; they 
will also enjoy the gene of working the mines and 
quarries together with the forests belonging to the State 
lying within an area of 30 kilometres on either side of the 
canal. The company also obtains a right of preference upon 
equal conditions for all propositions which may be made to 
the Hellenic Government for the establishment of railways 
connecting Athens and, Corinth with the Turkish lines, or 
Corinth with Patras. These latter conditions being in ex- 
cess of the law voted by the Chamber in November last, the 
concession must be again submitted for legislative sanction. 
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NOTES FROM CLEVELAND AND THE 
NORTHEKN COUNTIES. 


busy, and trade is improving. 
more active as t & is getting better. 

The Mines.—Throughout Northumberland and Durham 
the collieries are being worked satisfactorily, and the coal 
trade is improving. fa Cleveland the ironstone niiners are 
content with the advance they recently obtained, and are 
working well. The Mines Regulation and Inspection Bill is 
attracting considerable attention in the mi districts. 
Meetings of the men have been held at land and 
Bishop Auckland, and the following resolution has been unani- 
mgt mgr : “That having considered the Mines Regula- 
tion Bill we think it requires amendment on the following 
points: 1. The inspection should be extended to all iron- 
stone, shale, and coal mines. 2. The Bill does not contem- 
plate a —_ inspection, such as the miners have long 
desired. 3. hours of labour for the young may be four- 
teen per twenty-four or per day. 4 The truck is not 
touched; weekly pays are not in it. 5. Education is no 
longer a necessity. 6. Weighing is not made imperative ; 
the obnoxious system of measuring and gauging may be con- 
tinued. 7. It is not made imperative that there be 
trained managers of mines, co’ lieriee, or pite. We, therefore, 
agree to petition the House of Commons to support such 
amendments as may be proposed on behalf of the working 
miners on these points.” 


The Blyth Harbour and Dock Com oe M. W° 
Ridley, Bart., presided over the ordinary ~yearly meetin 
of this company at Newcastle last week. The moon show 
that 122,689 tons of coal had been ~— during the _ 
half year—an increase compared with the same time in 1868 
of 3146 tons. Dredging operations had been carried on suc- 
cessfully during the summer and autumn. The depth of the 
channel bed been very much increased, and it was recom- 
mended that the dredging operations should be continued 
until an additional depth of 2 ft. should be attained, making 
20 or 21 ft. of water throughout the channel at high water. 
The directors look forward to a great increase in the ship- 
ment of coal at Blyth harbour, owing to the large unworked 
coal field to the north, which is now being rapidly brought 
into operation. The general pier and rome Ben works of the 
company are in a geod state of repair. A dividend of 5 per 
cent. on preference shares was agreed to, and the report was 
adopted. 


The Redhaugh Bridge Company—On Monday, the half- 
yearly meeting of this company was held at Newcastle. The 
report stated that Messrs. Panton and Sons, the contractors 
for the ironwork to the bridge, had been unable to meet their 
engagements, and arrangements had been madé with Mr. 
Joseph Tillotson, of Leeds, for its completion. Great delay 
had aa caused by Messrs. Panton, but the work would now 
be proceeded with in a e.7 manner. There are still nearly 
300 shares not taken up. The directors had carefully calcu- 
lated the outstanding liabilities of the company, saw no 
reason to doubt the correctness of the statements made at the 
last meeting that the bridge and the approaches at present in 
om will be completed within the parliamentary powers. 
Mr. C. Allhusen was elected chairman in the room of Mr. 
Hodgson Hinde, deceased. It is expected that there will be 
a passage over the whole of this fine structure by July next, 
and it certainly will be of the greatest convenience to the 
inhabitants of Tyneside, whose business takes them west of 
Newcastle and Gateshead. When this bridge is completed, 
there will be within a very short distance of each other, three 
splendid works of engineering across the Tyne—the High 
Level, the Old Bridge (being rebuilt now) the Redhaug 

The Tyne Steam Shipping Company.—Last week the 
annual meeting of this company was held at Newcastle, Mr. 
Charles Mark Palmer, of Jarrow, presiding. An able report 
having been submitted by the secretary and manager, Mr. 
Richard Welford, it was on the motion of the 
chairman, that a dividend of 13s. share, for the six 
months ending December 31, 1869, be declared, making, 
with 8s. 9d. per share paid in August last, a dividend equal 
to about 64 per cent. The chairman gave a very satisfactory 
account of the running of their steamers between London, 
Hamburg, Rotterdam, and Newcastle. 

The Sunderland and South Shields Water Company.— 
The annual meeting of this company was held at Sunder- 
land on Friday. A dividend of 94 per cent. for the year 
was declared. Since the last meeting the new shaft at Ry- 
hope had been completed, and its yield was such that it pro- 
mised to be another Cleadon. The water rents for the year 
amounted to 28,000/., an increase of 15001. over the receipts 
of the previous year. 

The Newcastle and Gateshead Water Company.—The 
annual meeting of this company was held last week, and a 
dividend of 5 per cent wasdeclared. This company is apply- 
ing for additional Parliamentary powers which will enable 
them to supply the whole of the towns on the banks of the 
Tyne with water if necessary. 

The Cleveland Iron Trade Foremen’s Association.—At the 
monthly meeting of this association held at Middlesbrough 
on Saturday evening, Mr. J. M. Oubrid, of that town read 
an interesting on his “ Bucket Wheel for the Purpose 
of Irrigation, the Doinage of Land or Sewage.” He showed 

















CURIOSITIES OF ANTIQUE LITERATURE. 
To rae Eprrox or Engineerise. 
Siz,—Permit me to express my thanks to you for your 
review of Blackie’s “ Eneyclopedia,” in ‘your impression of 
25th ult. I regret to say that, having been induced by the 
romises held out to become a pacer Sa Ihave, to my great 
isappointment, found the book exactly as deseribed by you; 
but as I fear that there may be many who would overlook 
the indications of antiquity pointed out by you, unless 
were specially brought under their notice, i am glad to see 
the matter commented upon in your columns, and hope that 
your remarks will sm the eyes of employés like myself, and 
warn them against being misled, as I have been. 
I am, Sir, yours obediently, 
A Vict. 


Grants of Provisional Protection for Bix 
Months. 

3650. George Wern, Glasgow, and J amet Wem, Liverpool, “ Im- 
provements in slide valves.” 

lll. EVAN Leigh, Manchester, “Improvements in the con- 
struction of the permanent way of railways.” 

286. JAMES BULLOUGH, Blackburn, “ Improvements in looms for 
weaving.” 

289, ROBERT BoYD, 67, Strand, “ Improvements in weighing ma- 
chines.” 

295. GuonGe Broapuvurst, JonN SwinpE.ts, and Jown Ker- 
SHAW, Manchester, “ Im 
tures, and in tools or machinery employed therein.” 

329. Joun WiiLiseand JAmEs SouTsAL., Upper Market, Norwich, 
“ An improved mode of cutting leather for the soles and heels of 
boots and shoes.” 

342. Georee TYLER, Lawrence-lane, Cheapside, “ Improvements 
in the construction of fasteners for sewing together the ends, 
banaa, or part of made up scarves, neckties, belts, sashes, or 
ether articles of wearing apparel to which such fastenings are 
applicable.” 


404. Martin MAcpeRMOTT, 18, Edwardes-square, Kensington, 
and AgTuur Davip WILLIAMS, 49, Upper Brook-street, “ Im- 
en in the facture of twisted metal bars to form 





and drilis,‘and ap improved composite machine for 
twieting such augers and drills for screw-cutting and for cutting 
metal rods, bars, and tubes,” 

406. ALEXANDER Burton Brown, Woolwich, ‘‘ Improvements in 
apparatus or appliances for transporting heavy objects from 
one locality to another.” 

408. James Tuompson, 54, Manchester-road, Bradford, “An 
improved spindle for door handles.” 

412. James Wits Dixon, jun, Oakfield House, Sheffield, and 
Joun Bares, 87, Portland House, Sheffield, “ Improvements in 
machinery for filing.” 

416. Wiuiiam Epwaap Newron, 66, Chancery4ane, “ Improved 
machinery for bolting ‘or sifting floar or meak and separating 
the heavier from the lighter particles.” 

420. Josas Brown, Gildersome, near Leeds, “ Improvements in 
the utilisation of the dried or ‘ hard’ waste made in the process 
of wet flax spinning.” 

422. JAmes Moxnison, Glasgow, “ impr ts in gas stoves.” 

426, Oxmrop Corrren Evans, Bermondsey, “ Improvements in 
endless chain rotary digging machinery.” 

428. Epwarp Wrevunp FURRELL, 13, Richmond-road, West- 
bourne-park, “An improved bolt or fastening, applicable to 
doors and windows, and other similar purposes,” 

430. ALFRED FRyex, Manchester, “Improvements in the pre- 
paration and preservation of animal and vegetable substances 
to be used as food, and for other purposes, and in apparatus 
congected therewith.” 

432. Wioeam Tasker, janior, Waterloo Ironworks, near 
Andover, “ Improvements in machinery for elevating corn, bay, 
straw, and other agricuitaral produce,” 

434. FRANK Turoryimus Fexevson, Boston, US., “An im- 
proved combination implement, consisting chiefly of a hammer, 
ecrew-driver, nail-puller, and rale.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
457. Epwonp Lovis Rosi Brussels, “A new or improved 
system of registering or indicating spparatus for mining and 


other pu a.” 
Twice, Birmingham, “Improvements in shearing 


458. GHOROR 
tus.” 
BALONCHARD and Lovis ADOLPHE 





aid clipping a 

472. Cnhantes THEopore 
Dumanrs, Nesle, “ An improved process for cleaning, purifying, 
improving, and preserving grain and seed.” 

474. Joun Henry Jounson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in apparatus for lighting, applicable aleo for signalling 

urposes,” 

76, "Wyuaiam Rovret Laks, Southampton-boildings, “ An 
improved instrument for determining the altitade and zenith 
distance of celestial bodies.” 

500, ALbEedr Jxerrers, Lyon, US. “A new and aseful machine 
for moulding, rounding, channelling, and stamping the roles of 
boots and shoes.” 

511, Wriwam Rosert Laks, Southampton-buildings, “An 
improved pneumatic engine.” 


Patents on which the Stamp Duty of £50 has 
been Paid 


511. Jomn MARSHALL, Trafalger-road, East Greenwich, “ Certain 
improvements in fiuid safety gauges for steam boilers and 
other pressure and vacuum vessels.”—Dated 26th February, 
1867. 

477. Writ1am Ropows, Crosby Hall Chambers, “ Improvements 
in machinery or apparatus for dise: wood 
similar fibrous substances.”—Dated 21st February, 1867. 


vements in india-rubber manufac- | 









; in 
ne jo ! 
of ier nbs Begtek Se eam 
650. Wuatam Youns, ond PI “ Im- 
——— > a names os: Face 
229. MICHAEL Henny, 68, Pi . Improvements in wind 
me pce oa yee ar Sapa 
sot "isaac Manne theaeon, US, “Improve- 
ments in breechlooding : " , 1867. 
509. CLINTON EpecumBE 4 t-street, “ Improve- 
ments in the of threads and the manufacture of 
agg from threads 80 prepared."—Dated 23rd February, 


ooo. WiasAM Deaxen, Great Barr, and Joun Bagwats Jonn- 
808, Tettenhall, “ in the manufecture of steel 
+ ~ einai other purposes."—Datted 23rd February, 


550. Atenen Vixcest NEWTOR, ey on lane, “An im. 
ment in screws and bolta,”—: 27th a gl 
“ Luprovements 
; , L867. 


. Josurn Rock Coors, 
Kilvurn, “ tm- 
and 


og firearms. 
638. Joun Saxey and Jouw Stuvson 
pperatus for w , control. 
or regulating peng | signals, pointe, and Pane 





Rr in 
Dated 27th February. a 

542. Tuomas Bisruam Kay and Francis HAwiiton, Bolton-le- 
Moors, “Certain improvements in to be em- 
P for cotton and other fibrous materials.” — 
27th Feb , 1867, 

547. James Livesey and Joux Epwaanps, 9, ° 
Westminster, and Witsitam Jerrneys, 43, Cooper’s road, Old 
Kent road, “ improvements in signal and switch apperatus for 
railways.”— Dated 37th February, 1867. 

578. Benjamin SusARb, Elmwood House, Batley, “1 
snouts 6h lanes May Sn ee furnaces,” —Dated Ist . 

867. 

524. Epwarp Hey, 17, Lower Ormond ’ “Improve- 

ments tp the pact Bee ent rm par Feb., 1967, 

529. Jonw TaTHamM, Rochdale, “ Improvements in machinery for 
property, cones. wool, and other fibrous materials for spin- 
ning.” — 26th February, 1867. 

560. STILLMAN Bo¥D ALLEN and Jainvs Haspy Wissor, 
Massachusetts, US8., “ Impr ts in generating heat by the 
admixture and combustion of a hydrocarbon vapour air, and 
the gaseous components of steam.” — Dated 26th February, 1867. 

570. ALFRED Vincent Newron, 66, € lane, “A novel 
method of cutting veneers.”— Dated 28th nog 1867. 

696. MATTHEW on Bouutox, Tew aa “ improve- 
mente in ision in rotary  seegen or giving motion 

to Buide and receiving mo or energy from them,”’ 


or en 
—Dated lith March, 1867. 

662. Jacos Bunaer, Munich, “ Improvements in ovens and kilns 
for drying and burning bricks and other articles,”—Dated 28th 
February, 1867. 


Patents on which the Stamp Duty of £100 has 
been Paid. 


505. Writam Hoorzr, London India-rabber Works, Mitebam, 

9 nzulating and protecting telegraphic and 

rods, and in machinery connected therewith.” 
—Dated 24th February, 1963. 

564. Wi1amM Haprretp, Bolton, “Improvements in steam 
boilers, and in the arrangement of flues in connexion therewith.” 





— Dated 28th February, 1963. 
542. James Yates, Rotherham, Ee Se eee 
ture of armour plates or blocks for defensive purposes,”—Dated 


26th February, 1863. 


—— 











Tue Burra any Trve Ratnway.—Under the i 
of Mr. Joseph Laycock the thirty-third half-yearly meeting of 
this prosperous company was held on Monda , and again a 
dividend of 10 per cent. was declared. During the past half 
year they had carried 1,020,000 tons of coal over their line. 


Tux Queensiaxp Ratwar.—On the 10th of December 
last the Minister of Works for the Colony of Queensiand, and 
a number of railway officials, made @ special journey 
the 3 ft. 6 in. i 
sion between Toowoom 


a an hour, and, although this rate is con- 
séder! 
Guede 





in excess of the usual train service upon the 
nd Railway, the journey was completed without ary 
trouble or inconvenience. The of the narrow 
gauge system, who so confidently assert.the impossibility of 
making moderately high speeds upon narrow gauge lines, 
will do well to consider this fact, bearing in mind the 
character of the Queensland Railway. 





Tria, Tar oy THe Exvsr.—The new screw steamship 
Elbe, just constructed for the Royal Mail Company at the 
building yard of Mr. John Elder, of Glasgow, was on Thurs- 
day, 24th ult., taken to Stokes Bay for an official trial at the 
measured mile. The dimensions of this noble vessel are as 
follows :—Length, 334 ft. 6 in. ; beam, 40 ft.; depth of hold 
to spar deck, 33 ft. 4 in.; tonnage, builder's measurement, 
2670 tons. ee fo SS 600 nominal horse- 
power (indicating 3158 during trial), on the well-known 


compound principle as applied by Mr , which has in 
mer other services given such a a < ee 
combined with great agg Be fuel, whieh 

equal success in the Elbe. Admi mean of the four 
runs made during the trial was 15. knots per hour. 


Average revolution of engines, 614 
vacuum, 28} to 29. The vessel 

board, and her draught of water was 19 ft. 9} in. aft, i8 ft. 
11 in. forward. The wind was blowing from 8.W., and 
flood tide running at the rate of 14 miles per hour throughout 
the period oceu the four rans. The 
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BOILER EXPLOSIONS IN _ 1869. 
(See Mr. E. B. Marten’s Report on the opposite Page.) 
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Fia. 49. 
BOILER EXPLOSIONS IN 1869.* 


( Concluded from page 132.) 
No. 17. 
Plain cylinder, 10ft. long, 3 ft. diameter, §in. plates, 50 Ib. 
pressure. The ends were flat made of plates, with turned 
edges, and there was such extensive corrosion on the inside 
of the bend that the back end came out, and was blown 
30 yards to the right and rear, the rest of the boiler being 
thrown to the front. The front plate had been repaired with 
angle iron where similarly corroded, and the shell was also 
much patched. The fractured edges were not yy in. thick, so 
that the boiler was not fit to any pressure with safety. 
No. 18. (See Fig. 14.) May 13th, 2 killed, 2 injured.— 
Revolving rag boiler, 16 ft. long, 6 ft. diameter, /; in. plates. 
There was no fire applied to the boiler itself, but it received 
steam through one end from other ordinary boilers at 50 Ib. 


pressure. There were two large rectangular manholes for 
putting in and taking out the rags, with cast-iron frames | 
and lids, attached by bolts with large nuts or clamps. The 


explosion appeared to have taken place when, in revolving, 


the manlids were spproaching the bottom, and the first part | 


to give way was at one of the manholes where the frame was 
previously broken. The cause of the explosion was the 
weakness of the manholes, which were very large, and both 
in the same line, and the attachment of the lids was insecure, 
as the bolts did not go through the lids, or in any way help 
to compensate for the large portion of the plate cut away. 
The boiler was only supported at each end, and had to act as 
a hollow girder to bear not only its own weight, but the re- 
peated shocks of the heavy material inside falling over and 
over in addition to the pressure. See No. 41 and 63, 1866. 

No. 19. May 19th, 1 killed, 1 injured—Two tube Cornish. 
One of the tubes collapsed for a length of 8 ft., having be- 
come overheated through shortness of water. 

No. 20. (See Fig. 15.) May 20th, 3 injured.—One of ten, 
16 years old, plain cylinder with plates arranged lengthways, 
34 ft. long, 5 ft. 6 in. diameter, 7 in. plates, 50 lb. pressure. 
The boiler gave way at one of the | straight seams near 
the bottoin, and rent into five pieces, which were scattered to 
wide distances, but are so drawn in sketch as to show where- 
abouts in the boiler they came from. The boiler had been 


* Figs. Nos. ‘1 to Wa peared on page 131 of our last | 


number. 


BOILER EXPLOSIONS IN 


(See Fig. 13.) May 12th, 1 billed, 1 injured.— | 


Fie. 47. 
| weakened 


| pressure. ‘ 
| No, 21. (See Fig. 16.) May 81st, 5 killed, 4 injured.— 
| One of three, very old, plain cylinder, with flat ends, 34 ft 

| long, 6 ft. diameter, ? in. plates, 401b. pressure. There had 


| formerly been a tube through the boiler, and when this was | 
| taken away new flat ends had been put in without sufficient | 


| stays to compensate for the loss of the tube. The front end 
| was blown out, aud the reaction sent the boiler upwards, and 
broke it into three pieces. See No. 47. 

No. 22. (See Fig. 17.) June 9th, 15 killed, 33 injured.— 
| Two tube Cornish, 16 ft. long, 6 ft. 9 in. diameter, ,, in. 
| plates, 50 Ib. pressure. Tubes 2 ft. 6 in. diameter. The 
i Cotton was so much corroded that it rent open, and the 
| boiler was torn to pieces which were scattered to wide 
| distances. The boiler had been much neglected and badly 
used, and the safety valve was insufficient, of bad construction, 
| and ovetloaded, and the alarm whistle was 


| No. 23. June i4th, 1 injured.—Cornish, 


; 


gegeed. : 
ut no particulars 
| have been obtained. 


No. 24. (See Fig. 18) Jwne 16th, 3 killed, 1 injured.— 
| One of three. Plain cylinder, with plates arranged length- 
| ways, 30 ft. long, 6 4 6 in. diameter ¢ in. plates, 28 Ib. 
| pressure, 26 years old. A seam gave way over the fire where 
| thereshad been frequent repair, and the boiler was rent into 
| two pieces, which were thrown to some distance. See No. 59. 
| No. 25. June 23rd, 2 killed, 3 iniured—Two tube 
Cornish, 35 ft. long. 6 ft. diameter. Tube 3 ft. 2 in. diameter 
over fire, and 2 ft. diameter beyond, 50 Ib. pressure. The 
tube collapsed over the fire, having been very much weakened 
by frequent repairs. ; 
No. 26. ( Fig. 19.) July 5th, 8 injured.—Plain 
cylinder, 25 ft. long, 4 ft. 6 in. diameter, 7, in. plates, 25 Ib. 
pressure. The plates along the line of rupture were corroded 
to 2, in. and in some places much less, so that the boiler was 
quite unfit for the ordinary working pressure. ‘ 
No. 27. (See Fig. 20.) July 6th, 1 injured.—Small plain 
cylinder, 5 ft. long, 2 ft. 2 in. diameter, 4 in. plates, 25 Ib. 
pressure. Both sides of the boiler were corroded nearly 
through so that the strength was entirely gone, and it rent 





| in two at the ordinary pressure. s 
| No. 28. July 9th, 2 killed, 2 ingured.—One of six. 
Breeches tube. [he tube or combustion chamber collapsed, 





' having become overheated through shortness of water. 


by frequent repair until unable to bear the ordinary 
bee No. 59. 





No. 29. (See Figs. 21, 21a, and 21.) July 16th, 
| 1 killed 2 injared—Pisin cylinder, 21 ft. _* ft. 6 in. 
| diameter, } in. plates, 60 Ib. pri . The boiler was very 

old and very much corroded. It was slightly rent open at 
| some former time, and a most wretchedly made patch, shown 
in enlarged sketch, had been put on to stop leaking, made of 
thin sheets of iron inside out and ard between, 
| held together by 36 slight bolts. Of course this patch did 
not restore the strength of the boiler, and it soon leaked 
badly, and the leaking hastened the corrosion of the plate 
below, until it was nearly eaten away, and quite unfit to bear 
the working Te. 

No. 30. July 19th, 4 injured.—One of three, 12 years old. 
Two tube Cornish, 32 ft. long, 7 ft. 6 in. diameter. Tube 2 ft. 
10 in, diameter, } in. plates, 45 lb. pressure. The right hand 
tube collapsed from end to end ys, and ured in 
the furnace, and part of the tube was blown out. cause 
of the explosion was simply the weakness of the tube without 
strengthening rings. 

No. 31. (See Fig. 
Plain cylinder, 32 ft 


22.) July 19th, 1 billed.—One of two. 
long, 5 ft. diameter, } in. plates, 40 Ib. 


pressure. It gave = where deeply corroded on the inside. 
No. 82. (See Fig. 23.) Jul, nd, 1 killed, 3 injured.— 
One of six. Plain cylinder, 36 ft. long, 6 ft. diameter, ¢ in. 


plates, 50 Ib. pressure. Although the boiler was not an old 
one, it had been much repaired at the seams with strap plates. 
It was said that the water was very bad, and ted much 
mud, which allowed the seams to get 
The com which sent wae an Selanne SOMES no doubt was 
i been repair, 


was the result. ; 
No. 33. August 4th, 1 killed —Locomotive. : 
the engine was under a bridge that was not in 
for locomotives to and the dome was knocked off. 
No. 34. (See . 24,) Auguat 11th, 3 killed.—Marine, 
8 ft. long, 6 ft. Gin. diameter, tin. plates, 801b. 





The flat front end gave way at the angle iron round, 
allowing the front with tubes and the shell to be 
meg ae wag She Saat being Sst senenty 
weak, » for ite on s 
smal! bolts connecting the back of ciedien peo 
and the round end of the . These stays were very de- 
| fective and insufficient, and the angle iron was bad and not 
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welded into one ring, and the boiler was, therefore, unfit to! gave way at the fire end, and divided San ant ee ee and domed bottom, { in. 
bear the ordinary pressure, and gave way at the weakest | were blown to a great distance. The boiler was old, had pressure. The 
place. been much repaired, and the seams running from end to end nor iientty to 
No. 35. (See + 4 25.) A 16th, none injured.—One | made it very weak, but the immediate cause of the rupture to 
fibe Gorath. 32 . , Oft. Gin. diameter. Tube 4 /t. | was supposed to be shortness of water and consequent over- | completely 
diameter, ,/; in. to 50 Ib. pressure. There was no | heating of the plates. See. No. 59. : top ascended to a 
steam gauge. tube collapsed from end toend, bothends| No. 49. October 30th, 1 killed—One of eight. Two . Theloss of life 
—— but the boiler ral moved from its seat. The | tube Guts, 2S wom tig Foe diameter m.. be, = suffoeating those 
H was uninjured. cause of the explosion was | |! in , tin. pi » pressure. crown , ey 
trent tube. See No. 57. os oe sored talged aren aan os ho mhoel , 12 
o, 36, ig. 26.) September ist, 1 injered.—U pright, | water, wn rent half round at second any pres- 
6 ft. 6in. +h. diameter, ,'s in. 40 4 . | seam of rivets. ery ‘ bottom, 
The top of the boiler blown out. The rent No. 50. fee . 39.) November 2nd, 1 injured.—One iron near 
in the manhole, which was. by « ring, of four. the plates w shown in en- 
2 in. had existed before’ ) Nos. 19 and 48. | ways, 33 ft. long,,@¥t' Gin. diameter, } in. plates, 3dJb. letely off. 
No. 37. (See Fig. 27.) SeptembéP Ord) billed, Lingured.— | pressure. A goam/over the fire slightly to the right side gave | long tp. 


One of two. Two tube Cornish, 30 ft. lomg, 7 ft. 2 in. 
diameter. Tube 2 ft. 8 in. in furnaces, and 2 ft 4 in. beyond, 
fin. plates, 50 lb. pressure. The left furnace crown collapsed 
and ruptured, and the right furnace crown was slightly 
altered in shape. The two boilers were connected by one 
feed pipe without back valves, so that the water from this 
boiler was forced into the other and allowed the tubes to be 


No. 38. (See Fig. 28.) September 8th, 1 billed, 1 in- 
jured.—One tube Cornish, 22 ft. 6 in. long, 6 ft. diameter, 3 
tube, yin. plates, 55 Ib. pressure. The tube collapsed over 
the I¢ was so much thinned by corrosion, and so many 
of the rivet heads were eaten off, that there was not strength 
left to bear the ordinary pressure. 

; , ie September 10th, 1 killed, 4 in- 

tube Cornish, 27 ft. 3 in. long, 

teva fi # phy in. over furnace, and 2 ft. 8 in. 

, fin. plates; . One ring of plates was 

blown out of the back end of hell. There was cen exten- 

sive external corrosion on the seating at the bottom that the 
boiler was unable to bear the working pressure. 

No. 40. (See Fig. 30.) September 16th, 1 killed 1 in- 

jured.— Breeches tube, 13 years old, 30 ft. long, 7 ft. diameter. 
Furnace tube 2 ft. 10in. diameter. Main tube 3ft. 54 in. 
diameter, and originally made to work at 2” lb. pressure 
but working lately at 46 lb. The main tube collapsed. The 
boiler was not adapted for the pressure at which it was 
worked, and the tube was much weakened by the. overheat- 
ing caused by a thick incrustation of scale, and was not 
strengthened by any rings or stays, and was of very weak 
construction as the plates were arranged length ways. 

No. 41. Ley Fig. 31.) September 26th, | killed, 1 in- 

jured.—Qne of twa, 20 years old. Plain cylinder, 36 ft. long, 
a he. Gin, diameter, ria. plates, 35 Ib. pe mmm The w- 

end rivet-heads were very much reduced in thickness = in- 

ternal corrosion, andin many places were only } in. or less. 

No. 42. October 6th, 2 killed, 6 injured.—One of seven- 

teen.  Two-tube Cornish, 22 ft. Jong, 7 ft. Gin. diameter. 
Tube 2 ft. 6 in. diameter, 7, in. plates, 45 lb. pressure. The 
left hand tube collapsed. The blow-off cock was left open 
~—_s water was so low as te allow the tube to be over- 







No. 48. (See Fig. 32.) October 13th, none injured.— Plain 
eylinder, with flat ends, 15 ft. long, 3ft. 10in. diameter, 
j in. plates, 26 1b. pressure. The back end ripped all round 
the angle iron, onl was blown out, and the rest of the boiler 
was thrown forward a considerable distance. There had 
once been an internal tube, and when this was taken out the 
fiat end had no stay, and was unfit to bear the usual pressure. 
See No. 47. 

No. #4. (See Fig. 33.) October lith, 2 killed, 5 injured. 
Plain cylinder, with plates arranged lengthways, 29 ft. 
long, 6 ft. diameter, 2 in. om 26 lb. pressure. Although 
— three years old, the boiler had always given trouble, 
and had been very frequently repaired. Some new plates 
had just been put in the bottom, and, as the primary rent 
wasin the old plates adjoining them, it is most likely they had 
— rips in ~ old metal. The frequent repair had 

a the strength until unequal to bear the ordi 

we. See No. Ei 

No. 45, (See Fig. 84) October 18th, 2 killed, 2 injured. 
—One of eight, 15 years old. Plain cylinder, 40 ft. long, 
6 ft. diameter, } in. plates. The boiler had originally carried 
60 lb., but lately only 40 1b. The boiler been worked 
very hard, and had been so often — that many of the 
seams were continuous for 2 long distance without break of 
joint, so that its strength was soled until unable to bear 
the ordinary — The treacherousness and uncertainty 
of boilers with one patch over another has often been been 
pointed out, as in Nos. 3, 4, 10, and 32. 

No. 46. (See Fig. 35.) October 19th, 2 killed, 3 injured.— 
One tube Cornish, 14 ft. Gin. long, 5ft. diameter. Tube, 
2 ft. 10 in. diameter, /; in. plates, 40 lb. pressure usually, and 
sometimes 601b. One ring of plates was blown out of shell. 
The boiler was so very badly corroded at the bottom that 
the edges of the rent were quite sharp like a knife, and the 
boiler was therefore unable to bear usual working pres- 
sure. The flues were too narrow to enter for proper in- 
spection, end the bearing surfaces were too wide, and retained 
moisture against the plates. 

No. 47. (See Fig. 36.) October 28th, 1 killed —One of 
four. Plain cylinder with round front and flat back end, 
36 ft. long, 6 ft. diameter, 1 in. plates, 20 1b. pressure. The 
flat end was biown out, the rent extending all round the 
angle iron. There had originally been a breeches tube in the 
baller with © steeng stay te the treat end, bet when this was 
taken out no stays were put to the flat end to compensate for 
loss of their support. The angie iron attaching the flat 
ban bees gg at mpm of being welded, and it 
reduced to /, in. Seen corrosion, so that it 
not strong to ordinary working pressure. 
The extreme im of altering boilers without due care 
to preserve their strength has been often pointed out. See 
Nos. 21 and 43. 

No. 48. (See Fig. 37.) October 29th, none injured.—One 


way where there had been frequent repair to stop on 

At the part which gave way there had formerly been a si 
fire, which had perhaps dama the seams. This boiler | 
was known to have been in condition and needing re- | 
pairs. See No. 59. 
No. 51. (See Fig. 40.) November 3rd, 11 killed, 7 in-' 
jured.—One of three. Marine, 15ft. 6in. long, 6 ft. dia- 
meter. Furnace tube, 2 ft. 4im: diameter, § in. plates, 80)b. | 
The left hand tube colla and ruptured, and | 


ft. | the contents issued at the front and scalded all near. The | 


right hand tube was also slightly out of shape on the top. | 
lhe cause of the collapse at the water had bere | 
allowed to get below the crowns of the furnaces. There was) 
no means of ascertaining how the shortness of water 
occurred, as all were killed who had the opportunity of 
knowing. 

No. 52. (See Fig. 41.) November 25th, 1 injured.—One | 
of five, 30 years old. One tube Cornish, 36 ft. long, 7 ft. 
diameter. Tube, 3 ft. 10 in. diameter, yin. plates, 40 1b. | 
pressure. The shell was rent into several large pieces and | 
thrown to some distance. The tube was also thrown out and 
broken, chiefly ws its fall and striking against walls. The | 
boiler was corroded very badly on the seating, which must 
have been known, as there were numerous small screw 
patehes to prevent leaking at the corroded places. The 
shell was in such bad condition that it was quite unfit to 
bear the ordinary working pressure. See No. 58. . 

No. 68. (See Fig. 42.) December 3rd, 8 killed, 1 injured. | 
—One of three. Four furnace upright, 20 ft. high, 10 ft. | 
diameter. Centre tube, LOwt igh, 4 ft. Guin. diameter, side | 
tubes 2 ft. diameter, § ing lh» e. The central 
tube collapsed, and lown out, and allowed | 
the contents of the boiler to isagefrom the bottom into the cul- 
vert leading to the stack, and into the necks ef the furnaces 
from which it was heated. The reaction setit the boiler up to 
a great height, and it divided-into eleven fragmenta, which 
were very widely scatterade:@Gomparatively littlesdamage 
was done to the furnaces amd premises, only the brickwork 
surrounding the boiler beingioeen tom. Although it had ' 
only worked a short time ab-this it was vi old, and 
the central tube was corroded only } im, thick in many 






t was altogether so worn out that it was quite unfit to work 
at any pressure. } 

No. 54. (See Fig. 43.) December 6th, none injured.—One 
tube Cornish, 32 ft. long, 6 ft. diameter. Tube 4 ft. diameter, | 
v« in. plates, 40 to 60 lb. pressure. The tube collapsed from | 
end to end, and the front portion was blown out with the | 
front end, and the back end was left attached to the shell, and 
but little moved from its seat. The cause was doubtless the 
weakness of such a large tube. This is the third explosion 
at this engine. One of the previous explosions is described 
at No. 35, 

No. 55. December 9th, 2 injured.—Locomotive, but no 
particulars have been obtained. 

No. 56. (See Fig. 44) December 10th, none injured.—One 
tube Cornish, 26 ft. long, 6 ft. 6 in. diameter, tube 3 ft. 10 in. 
diameter, j in. plates, 40 lb. pressure. The tube collapsed and 
ruptured in the eentral part from weakness. 

No. 57. (See Fig. 45.) December 11th, none injured.— 
One tube Cornish, 32 ft. long, 6 ft. 6 in. diameter. Tubs 4 ft. 
diameter, } in. plates, 60 lb. pressure. It waa an old boiler, 
and some of the plates of the tube were thinned by corrosion, 
but it had only just been put to work at this place, and 
burst the first day of working. The tube collapsed beyond 
the bridge, and the back part with the back end plate was 
blown out to a great distance. The front end was also rup- 
tared, and the whole boiler was sent forwards. The tu 
over the fire had not collapsed. The cause of explosion was 
the weakness of such a large tube without strengthening 
rings. Many similar boilers have exploded in the same way 
from the same cause, as described in Nos. 28, 30, 35, 40, 54, 
and 56. 


No. 58. (Fig. 46.) December 14th, 2 killed —One tube 
Cornish, 26 ft. Sin. long, 6 ft. “ie —— 10 im. at 
front end, and 3 ft. beyond, ,yin. plates, . pressure. 
The shell was rent into several pieces, which were scattered 
to wide distances. The tube was also thrown to a great dis- 
tance, but was uninjured. The boiler was 3¢ years old. The 
shell was very badly corroded, and t i paired with 
screw patches to stop leaking, eo that the boiler wes unfit to 
bear the usual ure. See No. 52. Z 

No. 59. (Fig. 47.) December 29th, 2 killed, 1 injured.— 
One of three. Plain cylinder, with plates length- 
ways, 47 ft. long, 6 ft. diameter my plates, 30 lb. pressure. 
It gave way at the seams over fire, where the edges of 
the plates had been injured by injudicious and excessive re- 
pairing and caulking. The pieces were sent to great dis- 
tances. The weakness of boilers with seams from end to end 
in continuous lines has often been pointed out. Eight of the 
exploded boilers this year, Nos. 5, 15, 20, 24, 44, 48, 50, and 
59, and many others im former years were of the same objec- 


tionable construction. 
The following, not bemg steam boilers, are not included in 








of six. Plain cylinder, with plates arranged lengthways, 
40 ft. long, 5 ft. 3in. diameter, 40 lb. pressure. e boiler 


the list, but the details may be useful. : 
(See Fig. 48). March 10th, 4 killed—Tar still, 10 ft. 


laces, and many of the rivet heads were quite eaten away. | whe 
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ceeded i 
See 50.) August 26th, 2 injured.— House p, rect- 

ieee made of wrought iron. The oo out. 
It was said that all the communication pipes and 
thereforé™ accumulated until the weakest gave 
way. " ss 

Dea A, 1 injured.— House boiler, 14 
11 in. hi 0 of cast i 
thick. lose Sop and two circulating 
bath about "EOft. 





17 ft. above the” . 

kitchen. It was said that the pipes were frozen, and that 
steam pressure had thus accumulated. The boiler was of a 
treacherous material and weak shape, and unfit to bear safely 
the 7 lb. pressure the column of water from the cistern would 
give. The fire also acted on the sides of the boiler without 
any intervening brickwork. If a closed top boiler is used, 
there should be a dead weight safet¥-ealve to prevent pres- 


|sure. A far safer plan is to the kitchen boiler with 


open top and the circulating within it, so that it can 


| never get overheated, as it only obtains its heat from the 


water in the open boiler. 


RAILWAL.CURVES. 
To ras Evtrom ov Exernernine. 
Srr,—In your last numibefacorrespondent calling himself 
“ Permanent Way” gives dmhis letter on railway curves a 
rule for finding the radius ef any — &e. This rule he 








Py en ty ho leads one to imagine 
that he worked it out i . i 

As he has not , ps you will allow'me to 
do so. 2 " 


1250 -s.20% os _— 
— — = the rs 
w— =# the versine, 


n the radius is great compared with the versine. 1250 
is measured by the same unit as the radius, therefore, 

” 1260 links 
C chains x 100 
1250 . 7.92 =zin., that is, 
Cx 100 


9 
e_ z in. or 99_¢, 
Cc 


=z in links, or, 


zr 

This rule, the most important that has ever been made with 
respect to railway curves, was first iven by Oliver Byrne, 
the mathematician, in his work entitled “Vade-Mecum de 
l'Ingénieur de Chemins de Fer,” published in Paris about 
the year 1855. Byrne also published it in Kxotyennine of 
February 7, 1868, to which I beg to refer‘‘ Permanent Way.” 

I am, Sir, yours faithfully, 
Erwest Spox. 
18, Wynne-road, Brixton, February 28, 1870. 


LOCOMOTIVES ON GRADIENTS, 
To raz Eptron or Exoiveerine. 

Six,—It is not often that errors in Dynamics occur in your 
columns, but there is one in your number of the 18th inst. in 
the editorial note on “ Mountain Locomotives.” You state 
that “on an incline of 1 in 10, a locomotive weighing 20 tons, 
would only press on the rails with a weight of 15 tons.” 
This is a mistake, the pressure on the rails being in fact 
19.9 tons; as proved by calculating the “ Parallelo of 
Forces.” An error also occurs in Mr. Evan Leigh's letter 
about “ Wheel Tyres and Bevel Rails ;” where he seems to 
confound the resistance to rolling of the wheel tyre with 
the frictional resistance of the axle boxes: as his diagram 
of broad and narrow journals does not in any way prove his 
remarks on tyres and rails; though both seem to be, in 
themselves, perfectly true and self-evident. ' 

¥. 


Yours : 
J. CORBETT. 
Cross-street Chambers, Manchester, February 22, 1870. 
{Our correspondent is quite right in paaieg ont the care- 
less error in the note to which he refers.—Ep. E.) 











TRAMWAYs I5 THE Provinczs.—On Monday last a depu- 
| tation from the ions of Manchester, Salford, 
and Leeds waited w . Shaw-Lefevre, at the Board of 
Trade Office, in i Be, vanes Sees Mle 
The deputation urged that, if permission were given at all to 
| lay down the tramways, they ought to be laid down the 
| guthorition hoving the sosteel of! She highs Mr. Shaw- 
| Lefevre, after listening attentively to ” deputation, inti- 
| mated that he hoped to have the o t 
i ingi pulp edele gal ug a I 
by the Board of “ to facilitate the laying down 

regulation of tramways,’ and that, cither on the intro- 
| duction of the measure or upon the second reading, he would 
| state ly the views of the Government in relation to 
the whole subject. 














Makcx 11, 1870.] 
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LITERATURE. 


1. On the Extravagant use of Fuel in Cooking Operations. 
2. Our Domestic Fire-places, A new edition, entirely re- 
written and enlarged. By Peepenicx Epwakps, jun., 
Longmans, Green, and Co., London. , 

Turse two books, which followed each other rapidly 

from the press, may well be treated under one review 

because they relate to the same subject, though each 
refers to a distinct branch, the one dealing with do- 
mestic cooking arrangements, the topic of the other 
being contained in its title. 

The opening ebapter of the first volume is devoted 
to a brief biography of Benjamin Thompson, Count of 

Romford, ana especially to an account of his culinary 


pag at Munich. All this is a matter of 
" 


istory and may be passed over, but much might 
be said, if we had space, of the succeeding contents 
of the book, which with the detailed drawings that 
accompany the letterpress, are actual minute specili- 
cations of the most improved form of kitchen ranges, 
as well as an investigation of their. relative efficiency 
and economy. We must, however, content ourselves 
with recommending it to the attention of those 
whom it will probably concern, and turn to the second 
volume under consideration, ‘Our Domestic Fire- 
places.” In its preface the author assures his 
readers with all the ardour of an aspiring stove con- 
structor, that his object was to “ soar” though we can- 
not clearly trace the connexion between soaring and fire 
stoves. But seeing that the world preferred to creep 
he also had so to do, and to console himself with the 
reflection that in the end the “ creeping process” may 
be best for everybody. Our would-be soarer, creeper 
now perforce, tells us that “he has built his bark, 
trimmed it, and launched it (with a cargo of fire- 
places), but whether or not it is to float for a few 


years upon the stream of Time until it shall have ac- | 


complished the end intended must now necessarily 
depend upon causes which are wholly beyond the 
author’s control.” What this nonsense means we 
don’t profess to understand, but we do know that Mr. 
Edwards has produced a good book, useful and in- 
teresting. Fairly written, too, but bearing tokens 
here and there of that same soaring ambition which is 
alluded to in the preface, but which, even if the author 
gave his pinions full power, would hardly take him 
over a moderate fence. 

In tracing the history of fire-places, the author 
naturally commences at the misty period of which we 
know nothing, and wisely hurries bis retrospect until 
he arrives in England with William the Conqueror : 
here his real story commences, and naturally we 
meet our old friend the Curfew, but we also meet with 
a vast amount of information which could only have 
been obtained with much patience and jabour, and 
which is not only interesting to the fire-stove engineer, 
but also to the general reader. 

To have attained so large an amount of accurate 
knowledge on the subject, Mr. Edwards must have 
taken the pains to examine the numerous antique fire- 
places all over England to have ascertained the history 
of those buildings, and to have traced out the influence 
that gradual advancement had upon architecture and 
upon the people uutil we have arrived at the present 
state of matters with regard to the domestic hearth. 
And in coming down gradually to a Jater date, we find 
the same careful and painstaking spirit evideut in the 
record of the more recent improvements in the con- 
struction of fireplaces. When weadd that this book is 
accompanied by a large number of engravings (some 
of them, it is too true, look like extracts from an iron- 
monger’s catalogue), which give quite a pictorial 
history of the topic dealt with in the letterpress ; 
and when we add that bot letterpress and plates are 
equally good, we feel sure that we have said enough to 
recommend the work to many readers. 





Etude sur le Four a Gaz et a chaleur Régénérée de M. Sie- 
mens, par M. F. Keays, Ingénieur des Mines, Professeur 
de Métallurgie a l'Université de Louvain. Brussells and 
Liege: A. Decq; Louvain, Ch. Peeters; Paris, Eugéne 
Lucroix. 

Ir is somewhat curious that although the Siemens re- 

generative furnace has taken such a deservedly high 

place amongst our metallurgical appliances, there does 
not as yet exist in the English language any thoroughly 
comprehensive treatise on the theory of such furnaces 
and their practical construction. It is true that we 
have the papers read by Mr. C. W. Siemens before 
our various socicties, aud very admirable papers they 
are ; but still these papers scarcely supply the want to 
which we have alluded. Written as they have been at 
different times, and to suit different audiences, they no 


the information which such a treatise as that of which 
we have spoken ought to contain; but there are 

bably but few persons who possess the whole of Mr. 
— ’s dete eaten Sistem * the task 
0 ug information ing some i int is 
by no means an easy pena a unless ie tees 


mengege | - ap has compiled an index to them. 
ow a good English treatise on the regenerative fur- 
nace being wanted, and not being at present available, 
the next best thing to meet with, is a good French 
treatise on the subject ; and such a book is the work 
now before us.. Commencing with some brief general 
remarks M. Krans proceeds to describe consecutively, 
the gas generators, the cooling tube th which 
the gases are led to the furnaces, the valves, the 
regenerators, and the chimney; the proportions of 
these several parts being given, as are also direc- 
tions for their construction, arrangement, and ma- 
nagement, while descriptions of the Siemens furnaces 
at Sireuil and Saint Gobain—the latter are glass-melt- 
ing furnaces—and a note on the employment of dif- 
ferent kinds of fuel, bring the first section of the book 
to a close. 

In the second part of his book, M. Krans proceeds to 
consider very fully the theory of the regenerative fur- 
nace, his deductions being further explained by the aid 
of several examples, the calculations respecting which 
are founded on practical data. In the third section 
of the work, this portion of the subject is pursued 
still further, and a number of comparisons are in- 
stituted between the economical performance of the 
Siemens furnace and that of ordinary furnaces worked 
under various conditions. M. Krans’s calculations 
tend to show that when the waste heat from a re- 
heating or puddling furnace of ordinary construction 
is utilised for the generation of steam in a well-con- 
structed boiler, such a furnace can compete favourably 
as regards mere economy of fuel with a regenerative 
furnace ; and this, we believe, is a conclusion at which 
many of our ironmasters have arrived from practical 
results alone. Quite apart from their economy of 
| fuel, however, the Siemens furnaces have other well- 
| known advantages which alone would warrant their 
lemployment; and this is particularly the case where 
|numbers of furnaces are required in any one esta- 
| blishment. 

M. Krans’s theoretical investigations are followed by 
accounts of the Siemens furnaces at Munkfors (where 
the fuel used is sawdust containing a large percentage 
of moisture, and where the generators, constructed on 
the Ekman system, have a forced blast) and of those 
at the Vulcan Works, Stettin; while these descrip- 
tions are succeeded by notes on the application of the 
Siemens system to puddling furnaces, to furnaces for 
melting steel either in erucibles or on the open hearth, 
and to furnaces for the distillation of zine. Finally, 
M. Krans gives a kind of appendix treating of the 
arrangement, construction, and practical management 
of regenerative furnaces, this appendix having, we be- 
lieve, been translated from the English instructions 
issued by Mr. Siemens. 

Such, then, are the general contents of M. Krans’s 
clearly written treatise*-a treatise, we may add, 
which is well worthy of perusal, and which, as we 
have said, occupies a place as yet unfilled in English 
technical literature. it only remains for us to state 
that the work is clearly printed in bold type, and is 
illustrated by five clearly-drawn lithographic plates, 
showing the arrangement and details of regenerative 
furnaces adapted for different classes of work. 








New Map of Metropolitan Railways, Tramways, and Mis- 
cellaneous Improvements, Deposited at the Private Bill 
Office for Session 1870. Epwarp Srasrorp, Charing 
Cross. ° 

Tuis Private Bill Offiee Chart of the Metropolis, 

which Mr. Stanford publishes from year to year, is 

always received with the same interest, and naturally 
finds its place in every engineer’s office. The present 
map is couspicuous by the predominance of blue lines 
over those in red, indicating the increase of tramway 
and the decadence of railway schemes for the Metro- 
polis, Of the latter only nine Bills have been de- 
posited, having a total length of something over twelve 
miles. The most important project is that of Mr. 


and West Metropolitan, ruus between Bow-road and 
Hackney to Shorediteb. 


Street,” by 


Cannon-street ; the Fulham, Hammersmith, and City, | ¢ j ak os te : 
between the Uxbridge-road and King’s-road, Fulbam, liquid will bgt anya Eat 
and the Great Eastern, Metropoiitan railways from | hydraulic press, givi steadily increasing testing strain. 





ines—(w ee oe 
country by Messrs. Charles Bail Co., of Paris, and 
96, N. several features of 


several varieties of on the next and followi 
Two of the principal features of 1M. Desgoffe and Olitvier’s 

testing machines consist, first, in the manner in which the 

strain is ied to the article or sample under trial; and, 

secondly, in the manner in which the amount of that strain 
accurately measured. 


the requisite strain, MM. —T and Olivier em - 
draulic power; but their met of applyi ai tose 
differs from that ordinarily adopted. In po hydraulie 
presses, the pressure is obtained forcing into t Tess 
cylinder ive iner t ' water, whereas tim. 
Desgoffe and Ollivier employ a constant quantity of water 
and obtain the requisite pressure by forcing into this water 
a solid body. The principal advantage of this system, to 
which they have given the name of sterhydraulique, is that 
it enables the pressure to be increased with perfect steadiness 
instead of by a series of jerks as is the case when an ordi 
hydraulic press and pump are employed ; and in the ease of 
means adopled by MIM. Desgedlo ead Ollivet for carrying 
means by ; Olivier for i 
out their system we shall speak presently, when dasarthing 
the machines we illustrate. 

The second principal feature of the machines of which we 
are speaking is, as we have said, the means adopted for 
measuring the strain applied. To do this MM. fe and 
Ollivier cause the strain to be transmitted th he levers to 
a dise which bears upon a sheet of thin india-rubber coveri 

a shallow cast-iron vessel containing mereury. Tisis v ol 
communicates by a pipe with a glass gee! yg + 4 vertical 
position and open at its upper end; in this tube the 
emery bp a height varying directly as the pressure 
upon the dise and inversely as the area of the latter. The 
shallow vessel with its flexible cover, dise, and tube form in 
fact an arrangement almost exactly similwe to the well-known 
“ hydraulic paradox,” the fluid used, however, being mereury 
instead of water. The pressure wu the dise and eon- 
sequently (the ratio of the levers being taken into account) 
the strain upon the sample under test can be easily read off 
~ 2 the aid of a scale placed by the side of the giass tube ; and 
the arrangement, in addition to ite simplicity, possesses the 
advantages of being practically frictionless, and of bei 
capable of having its accuracy readily tested at any time by 
merely ing dead weights 7 the dise. 

We shall now proceed to rile the various machines 
shown by our illustrations, ——— that represented 
by Figs. 1 and 2 on the next page, is machine is adapted 
for applying a tensional strain up to 80 tons, and its con- 
struction is clearly shown by the From these it will 
be seen that the to be tested is connected to two cross- 
heads or shackles, one attached to the w extremity of the 
vertical arm of a bell-crank lever, and the other to the 
éuter end of a piston rod leading from the plunger of a 
hydraulic press. The piston and plun of this 
press are packed by cupped leathers in the ordinar 
way, while the press cylinder is connected by a pipe wit 
both a “ sterhydraulic” arrangement and a plunger pump 
fixed in a small cistern of water. This pump, which is em- 
ployed to give the initial pressure, is constructed on a plan 
schemed by M. Desgoffe. It has no suction valves, but the 
plunger has a prolongation of less diameter than itself, 
which is carried downwards through a stuffing box at the 
bottom of the pump barrel, and this prolongation is pierced 
i which the water can enter the barrel. 
As the plunger mses and falls these holes are alternately un- 
covered and closed by the sides of the stuffing box, and the 
arrangement thus forms a — of slide valve which serves 
the purpose of suction valves of the ordinary kind. The 
pump is, as we have said, eye fogerty for giving the 
initial pressure necessary to bring all the parts to a fair 
bearing, the testing strain a ieennenstly applied by the 
cterhydireulic arrangement. This latter consists, in the 
machine we are describing, of a vertica) cast-iron cylinder in 
which a plunger can be raised or lowered by means of a 





James Bronlees, which, under the title of the East | screw, this serew being actusted by the arrangement of 


bevel wheel, bevel pinions, and crank handles, shown in 
Fig. 1. The cylinder being filled with liquid, it. of course 

a portion of this 
into the eylinder of the 


fics 
The manner in which this strain is measured will be 


Collectively, 134 miles of Metropolitan tramways | "eedily understood from what we have already stated. It 
: : : ll be fi . 1 that the he pe 

have been surveyed, and Bills have been deposited ed raed heaped nr Fi asboncent ag yee pa da Ne — 

them in the present Session. Of these the “ London j jeyor, tho tenger Fates ad omits tins por yn iis ek 
fir. Thomas Bouch, takes the priority, 80 | the disc or cover of the shallow vessel éctteiaing eo 








doubt, taken as a whole, comprise all, or nearly all, 





far as length is concerned, this Bill comprising no less | to which we have already referred. From this vessel a pipe 
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DESGOFFE AND 


Pweanr 


is led to the vertical giass tube, in whi cury rises 
by whieh the pumsene can be conveniently read off. 
Figs. 3 and 4of our illustrations show respectively a | 
tudinal section and of a handy machine for testing bx ta, 
these latter, it will noticed, being so held that the strain 
comes direct upon the inner sides of the head and nut, just 
as it would when the bolts were in regular use. In this 
machine, which is capable of applying a strain of 40 tons, 
the initial pull is given by a screw, as ion, a sterhydraulic 
arrangement being employed to give the final pressure. The 
manner in which the strain measuring arrangement is ap- 
plied is so clearly shown ‘in the figures, that no special de- 
scription of it will be necessary. 


| mentioned is fitted with a siidin 


| using this 


The us shown by Figs. 5 and 6 is intended for a | 
totally dherent purpose to those already described, and it is | 


Fic. 


awed, by M. Desyuffe, a 
| instance. This aa is instituted by measuring the 
penetration of a steel punch under a given pressure 

we shall now proceed to explain. The mschine, it will be | 
| noticed, consists of a cast-iron bedplate carrying at one end a 
kind of headstock similar to that of a lathe, and at the other 
an arrangement of beil-crank lever, mercurial column, &c., 
such as we have already described. The headstock just 
plunger carrying a 
small steel punch, and capable of being moved longs. 
tudinally by means of a screw and »dwheel n 
hine the le to be tested is 





tween the 
transmits the pressure to the bell-crank lever, and the hand 
wheel is then turned until a certain modera’ 


lurometre, its object being to | 


asthe strain is applied, and which is pedlens S y with a scale | eccertain the comparative hardness of 


| measure of the hardness of the m erial under trial, 


placed be- | 
t of the punch and the distance piece which | 


OLLIVIER’S TESTING MACHINES. 


400 |b.—which has been fixed 


ote. as be ey the initial is 
rails, sho in 
dhs | censuses ip eoauped has of Goes 


of oy us are 
ught fairly into contact, the handwheel is then 
turned a certain fraction of a revolution, and the rise of pres- 
sure due to this movement noted. This rise of pressure due 
to a certain movement of the handwheel forms a kind “a4 
t 
ter this hardness the greater ! ng the rise. Of course 
paces is only a comparative, and not an absolute one, 
but it is nevertheless one which is exceedingly convenient, 
and which is capable of many useful applications. i 
The a shown by ae od Le 155, is 
of quite a different class to those alread and it 
was constructed by MM. ie cod Ollivice for the Pronch 
Government, for the purpose of testing the steel tubes of 
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shea 
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ns 
ae sa ic cylinder, A, connected, by a pair of strong screwed | containing a kind of drum, on which * 
standards, B', with the crosshead, 

top of the hydraulic cylinder the tube or gun to be tested is 





DESGOFFE 


Fit. 7. a 


cu leather placed around its mouth. 


is projected into the gun under test, bein 
than the lower part which moves within t 
der proper. The pressure within the hydraulic press cylinder the extension of the latter. The pressures 
is obtained by the use of the “ sterhydraulic” arrangement, | hydraulic press cylinder, A, and the tube under 


internal pressure. The machine consists of a , shown by Fig. 9, this consisting of a strong chamber, D, _ course, be inversely as the sectional areas of the two parts 
cord can be | the ram, C, and in the machine we are describing these parts 
, between which and the | wound turning a handle. The cord wound in, of eS ee nee Ieee ee 
| course, di the water which the chamber contains, | tively and 1000 atmospheres, or, in other words, the 
placed as shown. The gun is filled with water, and a tight | forcing it into the hydraulic eylinder, A, through the con- | under trial is eubjected to an internal pressure of about 
joint is ensured between it and the bed-plate by means of a necting pipe, /, thus giving the requisite pressure. | 14,7001b. op the square inch. This pressure, although not 
Another Sram, DY. is provided for #1 ing the eord from | sufficient to burst the steel tubes-—unless, indeed, the latter 
plunger of the hydraulic press, it will be noticed, is of the chamber when the pressure has to be removed. As the | are of very bad quality—is sufficient to detect flaws, while by 
two diameters, the upper part, C, which, as the plunger rises, | plunger, C, of the hydraulic press is forced upwards by the eles oe eee eee 
of a smaller size pressure beneath it, it of course tends to diplace the water this a good idea of its quality may be i 
hydraulic eylin- 1m the tube under trial, but it can only do this by causing @ now come te the last of the machines shown in our 
within the | illustrations, namely, that for ascertaining the transverse 
test will, of | strength of ials, represented by Figs. 10 and 11. Re- 
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ied away during 


completion to formation 


pera stopping these slips was, 


, searching for and gather- 
upper side of the railway, and con- 
the line in pitched c 


set in cement ; 
entire surface of the inferior slo 










s of all 
thus preventing wash; and by draining the 
of the cuttings, and securing the same by 
walls. These measures been so far 
uring the two last wet seasons, not a single 
the Serre works. An extensive slip in one 
ot the ‘euttings, during the term of maintenance, 
was out by the agency of water. A considerable 
mountain stream was diverted into the cutting, and as many 
men as could be crowded on pulled down the soil, others 
it ups the force of the water on the incline of 1 in 

10 earried the soil away, leaving behind the stone, 

this ich was available for pitching the banks, Ac. At the foot 
of the fourth incline a was crossed by an iron viaduct, 
706 ft. in length, and consisting of ten spans of 66 ft. each, 


and one of 45 ft. The greatest depth from the rail level to 
wis 185ft. Each pier was composed of eight 


8 
shp 



















they can be manufactured at a very moderate cost. 
have in our possession drawings of some other testing ma- 
chines made by MM. offe and Co., of even more simple 
construction than those of which we herewith publish illus- 
trations, and of one or two of these we propose to give an 
account in a future number. 


THE SAN PAULO RAILWAY. 


’ 
} Ar, ecting of the Institution of Civil Engineers, held 
on we {iste Rhames + Bago. View-Presi in 







masonry, while the superstructure consisted of four wrought- 
ti i No seaflolding was used during the 

. Amifon wire rope was stretched across the chasm, 

and pi of the columns was lowered into its place, 
by mena ofa block and pulley, running along the rope 
with the necessary tackle. ‘he piers were thus run up 
simultaneously and independently of each other. The 
danger of theiz being blown down when they reached a 
certain height, by the furious winds to which the locality 
was subject, was guarded me by laying a balk 66 ft. long 
from pier to pier about the mid-height of the structure, 
which, with a temporary band-rail, served ag a bridge for 
the men engeged on the work. The girders were erected by 
means of a crane, with a jib reaching over half the span, 
ted itable frame and wheels. On the completion 
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and the crane was moved to the first pier, when the girders 
were deposited on the second span, over which the road was 
laid ; woe: * pron was continued until the viaduct was 
- | completed. structure was built on a curve of 30 chains 

radius, and on the incline of 1 in 9.75. The weight of 


east iron in the columns 480 tons. The erection of the iron- 
work was not fairly commenced until March, 1865, and the 
first train passed over the viaduct on the 2nd of November, 
im the same year. 

The inclines were worked by what was known in the 
north of England as the “tail end system,” and were thus 
partially self-acting, wagons being attached to each end 
of the rope, and raised and lowered simultaneously. The 
arrangement of the rails was peculiar. On the lower 
half of each lift an ordinary single line was laid, and on 
the upper half (above the passing place) three rails were 
laid, forming a double road with the centre rail common to 
both. “Exactly half way on each lift, the single line of the 
lower half and the three rails of the upper halt branched out 
into @ double line of . of sufficient length for the up and 
down trains to pass, with a 6 ft. space between the tracks. 
The switches at the lower end were self-acting. Ibis arrange- 
ment enabled two lines of pulleys for carrying the ascending 
and descending of the rope to be laid ve oon the 
. whilst on the lower half a single line of pulleys 
pea meaaiced . At the bank beads three separate lines 
of way, about 250 ft. in length, were provided, the up traffic 

alternately run on to one or the other of the side lines, 

the traffic being always worked on the centre road. 
These lines were laid to a gradient of | in 75, which was suffi- 
ciently steep to allow the w to trail the rope out from 
the engine. The ropes were 4 in. in circumference, and were 
of steel wire. They were tested to 35-tons breaking strain, 
hes © ines, | the maximum working load, as shown by the dynamometer, 

and these inchned planes, and the mode of working them, | being from 4 to 44 tons. Their duration was about two 
were the chief points of interest in the undertaking. years. The ropes ran in light pulleys of wrought iron, with 

F summit of the Serra to Jandiahy—~a distance of | a cast-iron core 12 in. in diameter, placed from 5 yards to 
line crossed « succession of short ridges and | 7 yards on the curves, ani 20 yards apart on the 
occasional deep cutt 
lin 40 







for 1,745,0001. A period of eight years was allowed for the 
completion of the works; but the line was opened for traffic 
months before the expiration of the contract time, and 
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: 

} 






























z 
E 
t 
I 
F 






j 


were fixed to each end of the rope, with swivels to allow for 
. | undae twist in the rope to be worked out. The rope passed 
‘are to the engines round i pulleys 10 ft. in diameter. 
description, with large quantities of quarts and | The winding machinery at each bank head consisted of a 
trap intertecting the rock. In the cutting at the} pairof 150 nominal horse power high pressure horizontal 
to this tunnel, a slip or landslide on a engines. The cviinders were 26 in. in diameter, with a stroke 
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columns, bolted down to a base of solid ashlar | 


ona 
of the first pier, the girders were placed in position from the 
abutments. The was then made pel ote this span, | i 


wrought iron in the girders and piers was 562 tons, apd of | pany 


. | straight lines. Extra strong and carefully made sockets | i 










three carriages or wagons, beside the 
which the rope was 4 of 
wagons was about 34 tons, and the brake vam 6 tons, 
total of 40 tons as the maximum load, of 
was paying load. The time occupi 
about minutes or one hour for 
2560 ft. As four trips could thus be in the hour, 
24 wagons containing 168 tons could be raised and lowered 
potieren.<y 300 wagene Se 1680 tons aes aot per 
day of ten hours. whele ascent could ly and safely 
be made in three quarters f an hour, thus increasing the 
capacity of the inclines 25 per cent. Since the opening of 
the line on the 6th of February, 1867, the inclines had been 
worked without accident to either passenger or goods train. 
Details were given of the various works of arton the line, 
of the permanent way, of the locomotives and rolling stock, 
of the materials of construetion obtainable in the province, of 
the labour available for the works, and of the wages paid to 
various classes of artisans. 
The total cost for works, stations, land, rolling stock, fixed 










: 


mathinery, engineering, aad administration, was stated to 
have'been 24,0407. per mile, or, includi extra capital 
to SF cent. interest during constrdetien, 31,570/. per 
wi @ receipts for the half year endi 80th, 1869, 
an@ounted to 1262 contos of reis, and t ing expenses 
to 447 contos of reis, being 35.46 per of the receipts. 
It was difficult to convert these sums satis’ ly into £. s. d. 
sterling, owing to the depreciated and fluetwating state of the 


currency. Had exchange ‘been at par, the net revenue 
would have been sufficient to pay 3.46 per @ent. for the half 
year on the total guaranteed capital ; but a¢-the current rate 
theequivalent in sterling was equal only to about 2.43 per 
cent. The depreciated currency likewise added to the work- 
i i i of coal and of 


were only entitled to receive the freight due to 5 miles 


of level lines. 

In an appendix comparative results based on actual ex- 
perience were given, showing how the Serra inclines were 
costly to work per mile, and that the traflie, at locomotive 
rates, was conducted at a loss; but it also appeared that the 
traffic was worked at a considerably less total cost, and more 
rapidly, by the steep fixed inclines, than it would have been 








velopment of 20 miles in length, on the — of the 
Serra do Mar, and the cost of which for wor ne would 
probably have amounted to 0007, 

Eseuisa ayp Awgrican Borrens.—A t who 








that 
taper or wider at the 1 
the wide side is put outside of 
is ly countersunk. 
to be tight im the hole. 
the wide sides of the holes are outside ; 
are cut off the rivets fall out. In 
always commence in the mi 
the slack iron into the seams. 


F 
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boiler to hold up the rivets and close the lap. 
of iron holds up the rivets, and nobody 
have been shot at three times within the last twelve 
and wounded onee, with these exploding tin- pot boilers, and 





I think it is getting time that a Christian community should 
ask for an investigation into these wholesale murders. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A dulness prevailed in the 
market this day week, and a small business was done, the 
prices being 546. cash and 54s. 3d. cash. On. the following 
day the market was again dull, and prices fell lid. per ton, 
with sellers remaining. Dulness on Friday, and a 
further decline in prices, business being@one at 53s. 6d. cash, 
and 53s. 8d. one month. The market Glosed a shade firmer 
on Monday, sellers asking 53s. 74. cash, and 63s. 10d. one 
month. There was an improvement yesterday, and a 
business was done up to Sis. cash, and 54s. 3d. one month, 
at which prices buyers remained. The market has been very 
strong to-day, the prices paid being up te 54s. 6d. cash, 
54s. $d. one month ; buyers over at the close, and sellers ask- 
ing 13d. per ton more. The quotations yesterday for No. 1 


Coltness and No. 1 Gartsherrie are, ively, 62s. and 
Gls. 6d. ; for No. 1 G. M. B. 64a, 64., and for Ne 52s. 94. 
to 53s. 

Tron Trade Nowe Items.—The 
Commiasioners are advertising ‘for 
cast-iron main pi About @ inenith ago 
and Ingtia, etviners tt Wiis city, stepped 
an adj ed Meeting of their creditors h 
statement was abmitted showing that the lia 
firm are 16,0000. and the assets about 40001, 
will yet probably be considerably increased: 

The Solway Junction Railay.—It is about six months 
since the Solway Junction Railway out of the hands 
of the contractors, but only mineral and goods trains have 
been running upon it in the interval in consequence of the 
Goverment Inspector declining to sanetion that portion of 
the line which crosses Bowness Moss. Sanction has now 
been obtained for opening the line to the north of that point, 
and the first passenger train was run yesterday (Tuesday) 
between Kirtlebridge and Bowness. The distance is about 
eight miles. By means of the Solway Junction Railway the 
Caledonian and South Western railways are connected with 
the West Cumberland system. 


i 


yment. 
F age a 
ities of the 
The former 


Sugar Machinery for Brazil—Meesrs. Blake, Barclay, 
and Co., Victoria Works, Greenock, have just complet« da 
number of centrifugal machines for drying sugar, with small 
engines for driving the same, being a sub-contract from an 
eminent Glasgow engineering firm. They are the first that 
have been made in Greenock for abroad, and are finished in 
a manner which will do ample credit to the reputation of 
Greenock. ‘Ihe same firm are well known in this line as 
having supplied machines of a similar kind for Greenock, 
Liverpool, Leith, Dublin, and London. 


8.8. Shan-tung.—Intelligence has been received here of the 
safe arrival at Aden of the ss. Shan-tung en route for 
Shanghai from Glasgow vid the Suez Canal, after on excel- 
lent ran of 23 days, including the detention at each end of 
the canal, and the passage of the canal itself, which oveupied 
44 hours. The voyage trom the Tail of the Bank, opposite 
Greenock, to Port Said, was accomplished in 14 days, not- 
withstanding the strong easterly winds which prevailed in 
the Mediterranean at the time, showing that an average speed 
of at least 10§ knots had been maintained all the way. Her 
consumption of fuel was only 164 cwt. per hour, being at the 


rate of 2 1-10th Ib. per indicated horse power per hour, which | 


is almost identical with the consumption observed on the trial 
trip. The Shan-tung is a steamer of 1500 tons and 200 horse 
powsts built for the Shanghai Steam Navigation Company 

y Mesers. A. and J. Inglis, Pointhouse, Glasgow, and from 
her performance so far it may be confidently expected that 
she will add to the already high reputation of the Clyde ship- 
builders and engineers. 


Steam to Anstralia.—Messrs, Robert Napier and Sons 
have now in course of construction for Messrs. Devitt and 
Moore, of London, a serew steamship of about 3000 tons 
register, to be fitted with a pair of @immpound expansion 
engines, onpable of maintaining an actual working power of 
2000 horse. ‘The steamer is intended for Messrs. Devitt and 
Moore’s already well-known London and Australian passenger 
line. In addition to her {steam power, she will be so 
ri that in the event of an accident to the machinery she 
will, in point of spedd and safety, be equal to any first-class 
sailing clipper afloat. 


Messrs. Handyside and Henderson's Scandinavian and 
American Steam Service.—In the course of last year Messrs. 
Handyside and. Henderson, of this city, forwarded from 
Norway and Sweden many thousands of emigrants by their 
well-known Anchor Line of Steamers, sailing from Glasgow 
to New York, in connexion with a North Sea service of 
steamers from Christiania, in-Norway, and Gothenburg. in 
Sweden, to Leith, from whence ets were forwarded 
by rail to Glasgow for embarkation m the Transatlantic 
steamers. In anticipstion of a greatly increased traffic during 
the present year, and with a view to secure ready access at 
all tumes of tide and more convenient harbour aceominodot ion 


for their North Sea service of steamers, and facilities 
of railway from the Forth to the Olyde for their passengers, 
Messrs. Handyside and Henderson have made arrangements 


with His Grace the Duke of Bueeleach for the use of the 
harbour of Granton for the steamers of the service, and with 
the North British Railway Company for the speedy transport 
of emigrants by special trains running from alongside the 
steamers in connexion therewith, thereby reducing the time 
of transport from the North Sea steamers at Granton to the 


Atlantic steamer at Glasgow to an average not exceeding | 
’ 


two hours. 
Association of Engincers in Glasyow.—The usual monthly 
meeting of this association was held last week, W. G. Bowser, 
Seq. President, in the chair, when Mr. Henry B. M. Burrell 
an able and remarkably interesting paper on “ Narrow 
Railways,” i 


pea oid less than the standard of 4 ft. 84 in., say from 2 ft. 
to ba in, Mr. Burrell showed that the present stendard 


si 
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Gas | the general opinion of the 


that is, lines constructed to a gauge | 





of construction in Spain, where tl 
have been in « great measure 
being constructed under the jo 
Wm. Moore, C.E., of this ef 


| able as to the great advan 

| Were narrow gauge railways 
Garvel Park Graving 

last the Greenock Harbour” 


disputed and hard-fought 
by resolving to accept the 


k of 63,0471. bel aes of the 
work, at a cost 63, , A ‘ 
posed dock was shown by Mf. Kinipple, eoneuitin An 
to the Trust, previous to the . The 1 

various improvements in the pumping of the water out. 
the dock, and also in the sliding dock caisson, which 
on an entirely new principle, giving i 
and closing the dock with a very 

»wer. In proposing “ That 

New Works Committee to accept 
the most eligible tender for the’ gra¥ing dock 


works on Garvel Park, according to the 
fications of the engineer, Mr: t 
the committee to arrange for the formation of the 


dock and works with all convenient speed,” Provost Morton 
| said that in May last Mr. Kinipple had been instructed to 
| prepare plans for a dock 500 ft. in length, 60 ft. wide, and 
| having 20 ft. water on the sill at spring tides, and to aseer- 
tain the cost by teans of tendets. “Among others they had 
| received a tender from a gentléman who had executed work 
| to the amount of 64 millions within the last 18 years, The 
| total cost by his tender was 68,047/., including nel way, 
piers, breastworks, dolphins, timber jetty, timber yard, aud 
tramway. To this was to be added 10,0001. for sliding 
caisson, engine house, and other works, not yet under tender, 
making a total of 63,0471. The present was a good @ppor- 
tunity, as there were few public eontracts, and they woald, 
therefore, get the work done morecheaply. The Leith dock 
had eost 2/. 9s. lid. per cubie yard, and theirs would be as 
low as 11. 5s. 6d. per eabie yard. The motion was seconded 
and carried by a majority of nineteen votes to five. This 
graving dock question has been before the authorities of 
Greenock for about ten years, and has been vigorously con- 
tested at every stage of its progress, Even the acceptance of 
the —_— offer was the subject of # final attack against the 
proposal. 








NOTES FROM CLEVELAND AND THE 
NORTHEKN COUNTIES. 
Mippt ven, Wednesday. 


| The Cleveland Tron Trade.—Yesterday there was agrin a 
| ores Carre on Change at Middle gh. The Cleve- 
land Tr ters’ A i 

iesued were read with interest. show that there are 
now 102 blast furnaces blowing, and that there are nine out, 
but still available. Several of those at Walker and Consett 
will, it is expeeted, shortly be blown in. D ing February, 
notwithstanding the ironstone miners’ strike and consequent 
partial stoppage of various blast furnaces, the total make of 
pig iron amounts to 124,969 tons—an increase on the same 
time last year of 15,286. The shipments foreign have been 
10,833 tons, and coastwise 15,102 tons. At the end of 
February makers’ stocke amounted to 16,756 tons—about 
3500 tons less than the previous month. In the warrant 
stores at Middlesbrough there were at the end of February only 











20,384 tons in store, and since the returns were made up the | 
the late borotigh surveyor. 


stocks have been further decreased 1250 tons, leaving in stock 
only 28,134 tons. The pig trade is ina very healthy condi- 
tion. It is not to be regretted that the Middles! market 
was a little easier yesterday. There was no official alteration 
of prices, but parcels were bought below the figures: 
last week. Prices, however, are fairly remunerative now, and a 
steady trade is all that is desired. There was a fear a few 
weeks that prices would advance too high In the 
finished iron trade there is little vif Bede gon Rail orders 
continue to eome to hand, and the d for plates, angle- 
iron, wire, bolts and nuts iy very good. The foundries, to, 
are fully employed, the quantity of pipes minde being un- 
usually Yarge. It was generally believed that the Board of 
Arbitration and Conciliation had ¥ 
its formation, that it would prevent strikes in the 
iron . While the country was being congratulated 
upon that facts strike o¢eurred ‘at West Hartlepool a fort- 
night my in consequence of a di¢pute about the beck money, 
| dug te i 


i 


de- 






men in sceordance with Mr. T @ Hughes's 

conan fie 20 alts TE see odvandi off te ae 
_ workers of the North o d was to be ten per cent. from 
| the Ist r. an x ie non-payment of the ger 
| money was cause of a s 

| Hogg "is "wad Ce, ees haa 4 
tw men > DES Oe r 1 PR 
| Wrote rowpht belore the mnaiatgatise py, the contenetors 

| the firm and were, with thees first case, in Which 
| the defendant was fined 3? i 1h, and conte. “Be- 


tion returns which have just been 













as 
ined into Sedition ot 
the alkali and other trades. Mr. Baker Poster, of 
Newcastle-on-Tyne, and Mr. Mark W. , of Middles- 
brough, are.the engineers, and they report that the royalty 
proposed tobe worked will yield 100,000 tons per annum for 
the term of 42 yeats, the period of the lease. 
The Cléusland Institution of Engineers. ~ To-morrow 
evening the mignuthly meeting of this Institute will be held in 
the Oddf Hall, Middlesbrough. After a discussion on 





Mr. W i on marine engines and boilers, Mr. 
Draper Witiekitheves on spectrum analysis. 

The M Exchange Company.—A general meet- 
ing of this any was held in the Exchange, Middies- 
brough—the in which the iron market is regularly 


held—on Monday. directors’ report showed that the 
total expenses op enpital account had been nearly 35,0001, 
A dividend of 3 per cent. was declared. 


The National Telegraph Company, Limited.—The forma- 
tion of this , % which ee briefly alluded in our im- 
ion of pe weak, to be attended with success. 
. 8. Newall and”Ce.’s & ive works in London and 
Gateshead is the Goricefh whieh will now be worked under 
this style of firm. © Thelit operations will be directed to the 
construction and maintenance of telegraphic lines of commu- 
nication, both submarine and and, in all parte of the world. 


Harber Accounte,—The member for Middlesbrough, Mr. 
H. W. F. Boleckow, has just obtained a return of the accounts 
of the several harbour 4 ies of Great Britain and Ireland 


and expenditure of each harbour for 
1869, and the amount of 
at the date of the return. 


enable the Exebequer Loan 
them on easy terms for the 


as well as carrying on works. 


The Tow Ironworks. Last week the Wesrfale Iron Com- 


n in blast a new furnace, the working of which will 
any PS Gib «crest deal of interest by the. colenilp 
world. Whilé the construction of the ; all 
the most modern appli inthe ‘it in lao 
ingeniously te colleet lead 4 zine, with 
which the ironstone is latgely impregnated. The 


production of three metals ; Ee en i grt 
vation 5 in metallurgy. Ms, Dan coe nd Be , 
the company’s engimeer, has overeome the engineering 


culties. yok 

The North of Wityland Institution of Miwing Engineers. 
- Soon ye tomnl see held at Newcastle 
on Saturday, Mr. C. B. Forsterin the chair. Mr. Cochrane 
ated thea 


ing to #ity in July next. The council of the 
Seotch of Engi had kindly undertaken to carry 
out the ge fut bo hed nw dows the somber of 










the ‘Wecvive a very hearty paps a 
ussion Bewick’s paper on moun! or 
F i a of the north off ’ 
‘Conversations on Mr. Bidder’s apparatus for breek - 
fac down oot; on Messrs. Ramsay aud Cooke's signa! 
indicator, ‘deat 
2 ie 

































































































VALLEY OF NAUBACH, FRANCE. 
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Tur coal mines in the district of La Sarre, are in close 
communication with the Rhine and Marne Canal. 


Nancy and Strasbourg this canal makes two branches; one | 


which separates the basin of La Sarre and the Rhine, another 


SYPHON 


Between | 


between the Meurthe and La Sarre. A length of the canal at | 


the highest level supplies the branch descending to the Meurthe 
and the other towards the Rhine, and this length stretches 
along horizontally through the valley of La Sarre. The supply 
of this high level portion is maintained by means of water 
taken from La Sarre, supplemented by the accumulations in 
a large reservoir, at Gondrexange, through the midst of which 
the canal runs. 
branched off several times in smaller streams, is through the 
valley of Naubach, whence it runs as far as Sarregue mines, 
where its outfall into the river Sarre is placed. 

The reservoir of Mittersheim was formed also to feed these 
colliery canals. It is placed in the midst of the valley of 


Naubach, across which it extends. The thirteenth lock of | sisted of about 


The course the canal follows, after having | 


AT MITTERSHEIM. 


with the cross section of the ground, there are one, two, or 
three of these walls and slopes. The bottom of the dam, upon 
the water face, rests upon a toe of masonry of variable depth, 
penetrating well into the impermeable ground. The rear 
tace of the dam is formed of two slopes separated by a hori- 
zontal terrace, 6 ft. 7 in. wide, and placed 13 ft. | in. from the 


| base of the dam; the slupe above the terrace has an inclina- 
| tion of 14 to 1, and that below it is inclined 2 to 1. 


i 
| 


The following are the dimensions of the dam : 

Breadth at summit mee ee ine 19 ft. 8} in. 
* at the foot of 1st wall ... 37 ft. 58 in. 
~ at the foot of 2nd wail... 70.1 in. 
ne atthe bottom ... ate 120ft.8 im 

Length along the top of the dam 1090 ft. 0 in. 
* » vy lst incline 902 ft. 0 in. 

2nd 524 ft. 0 in. 


The earth which was used for the body of the dam con- 
ual parts of sand and clay, which was 


the canal runs partly through this reservoir, and water | mixed with a small proportion of hydraulic lime. This was 


drawn from it is conducted by a short channel into the four- | well consolidated by three means, with rollers by which the | 
teenth lock. The following are the principal dimensions of | large masses of the dam were made com 


the Mittersheim reservoir : 
Area eee eee oes oo 
Greatest length of reservoir ... - 
Height of the dam, from the sill of 
sluices to the ordinary water level 26 ft. 7 in. 


105 acres 
14,766 ft. 


roe, with rammers 
in those places where the rollers cou 


| and with hammers to fill in the spaces closely behind the 


with two shafts, 164in. apart, on which were 
The ground is completely impervious, and consists of marl | discs 2ifin. diameter 4 in. thick, and L 
covered with a thickness of clay, sand, and soil. The reser- | from ventre to centre. The dises on one of the shafts were in | 
voir is supplied from two sources: first, by the flood waters | the middle of the 


The roller which was employed on this work was arranged 
laced 5 or 6 
4 in. apart 


spaces, between those on the <ther axles, 


of La Sarre, which are conveyed by means of channels inte | and overlapped them 4;,in. The ends of the axles take bearing 


the high level lock of the Rhine 
into the others, from some of which, by means of overflows, 
the water is conducted into the valley of Naubach, where 
they flow into this reservoir; secondly, b 
from the slopes of the Naubach valley. a 
latter source of supply is about 1200 acres. The Mit- 


| 


the water shed | as follows: The earth ) 
area of this | thin beds, sprinkled with lime, and then traversed in all 


} 


tersheim dam, extending east and west across the valley, | 


has a total length of 1090 ft., and the sane from the plat- 
form on the top of the wall to the sluice sills at the bottom is 
28 ft. llin., the height of the platform above water level 
being 2 ft. 4in.,@ parapet 3 ft. 3in. 
wash of water in rough weather. 
the capping of the parapet to the 
tion of the wall is 37 ] 
verse section of the dam at this point. It consists of a heart- 
ing of earth faced with masonry on the water side, this revet- 
ment being formed of light walls oe the of 
the dam, in three tiers, as shown, eac ing separated by a 
slightly inclined step, also covered with masonry. Varying 


from 


me | men, 
it from the | tached to a 
total di 


lowest point of the founda- | rally covered 
Zin. Fig. 6, on page 158, is atrans- | heavy southerly 


| 
i 
/ 


Marne canal, and thence | in a frame, with shafts by which it is drawn, and carrying a 


box weighted with stone. The weight of the rollers was 
about one ton and a quarter. The method of using it was 
t in carts was out in 


directions by the roller, twelve traverses of which were 


them, to the desired solidity. eu py wiaey were 
of iron, weighing 46 Ib., and were worked in tri y three 
i polation. The hammers were of wood, at- 
handle. 

The reservoir at Mittersheim is, in the winter season, gene- 
with thick masses of ice, which, agitated by the 

winds, drive with violence upon the 
dam. It was to break the force of these successive shocks 
that the inner slope of the dam was made with the masonry- 
covered fiat slopes shown in the section, Fig. 6, and by which 
the revetment walls were reduced in and considerably 
greater strength given to them. of the walls has 
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id not be employed, and 
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tev pcs the ad 
tracts of country ex posi jacent 
of the canal to be sw — ea 
The arran . Figs 1 to 5, 
syphon, of which the rising branch into the 
—, and the = branch into XS little tank i it 
‘pt constantly submerged. highest 
is at the standard water level, and it 
charged or disc according as this level 
below its proper height. The er i 
by means of a small tube with a bell-mouthed 
ite upper end, which is in connexion with the 
the ay water va —_. the lower end is 
stantly submerged. is tube is in permanent connexion 
aS Se ey Maateel 8 yt ene them at 
upper end, Figs. 1 and 4. 
he result of this arran, t is that when the water 
the smaller tube it draws after it the air from 
the syphon, which would otherwise check its action, When 
the water level falls below the standard height, the upper 
ing of the small tube leaves a free communication 
by 


F 


: 


tween the atmosphere and the syphon. It will be seen 
Figs. 3 and 4 that the apparatus is in duplicate ; it consiste 
two syphons exactly alike in all respects, each of which is fur- 
nished with its special charging pipe and forms two complete 
and independent systems, which can be constantly inspected 
and repaired, one always being 

other ceases temporarily to act. 
tube 2 ft. 3v% in. diameter. e 


k 
Eac phon consists of a 
smal x i 


pipes are enclosed 
action of the waves, the ice, and floating bodies 
voir. This shaft is square, and surrounded by the body of 
the dam ; the face wall is pierced merkneeruminty bg 
opening, which forms a communication between 

voir and the interior of the shaft, the level of water in which 
corresponds always with that in the reservoir. 

The rising branch of each syphon opens into the body of 
water in the reservoir, by means of a circular pass- 
| ing through the front wall of the shaft. desvendi 
| branch goes through the rear wall, and terminates in « tan 
| of masonry built within the hearting of the dam, a small 
| weir at the lower end of the tank maintaining the water at 
| constant level, sufficient to keep the lower end of the syphon 
| constantly submerged. The ascending branch of each i 
| pipe opens into the still water within 
| 4 4 
| ing branch falling parallel with 
| tank before eno Fw = is on this —— 
} up} ‘ing of ti e pes 
sprees et San sevaiee roe’ 
| form will, therefore, be interesting. 

oon ee ee 
Figs 8,9. The lower side is at such 
exactly with the normal — 
this side is called the bottom li 
tangential to 





| with a curve 


| distance 
eer Sac deueestn Oe 

| head of the ing pi i vidi 
| upper and lower odgee of this ve 
| contour of the head, and revolve freely upon an axis, adj 
| able by means of a screw, in various positions 

| the requirements of the apparatus (see Fig. 12). 

| As soon as the water in the reservoir rises above its standard 
| teoel, on erestiow Sivan srs St somes Se 6 ae 

| pipe. My thie tise cnssede 2 fa. the top ip is 

' in ite tarn and the air in the chargi ne, Pipe, Se 
pipe of communication, and the is confined, and 
a part is dragged after the water which flows over the bottom 
lip, a partial vacuum is throughou' 
tus, and the flow of water throu 
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When the water level falle the reverse action takes place, 


the ity of air introduced through the charging pipe 
increases, t Gow Caceah the erphaen tiniaichen, oak wiep 
the standard height in the reservoir is again reached the 
disebarge ceases, and the apparatus falls out of work. In fact 
the duty of the syphon is regulated by the position of the 
water in the 7, in. of variation, the value of this constantly 
between zero, and the fully charged syphon, in 
as rises or falls. This depends 
entirely upon the form of the head of the charging pipe, the 
flow being greater as the orifice is more extended and fan- 

the valve before spoken of is employed. 
i of the opening ean be regulated 
is adjusted by means of a set screw, and 
the head can be varied by sliding joints. Thus 
possesses two independent means of regulation, 
of the valve end the height of the charging head, 
em these two separately or together, it it easy 
ry, vient extended limits, the necessary flow 
corresponding rag Hen height of water in the reservoir, 
and conseqaently to regulate with the utmost nicety, the 
duty of the syphon to ite special requirements. 

The ones are of cast iron 2ft. 34 internal diameter, 
and fin. thick. are #0 afranged as to oeeupy the 
least possible space, and allow of sufficient room in the shaft 
for them to be accessible all around. The syphons — 
piers within the shaft, and to them they are fastened by 


stone 

bolts passing through brackets cast on to the pipes. The 
diameter of the charging pipes is 5j im, and they also take 
ing wpon the arch within shaft, within which the «vyphon 
is placed and which is 21 ft. 6in square at the top. The 
thickness of the wall to the footings is inereased on the 
outer side by a uniform batter, and on the interior ‘by 
a series of steps which offer points of support for the 
ironwork. 

This method of regulating the overflow has been in constant 
operation at Mittersheim since 1567, and bas always worked 
with the most satisfactory results, and the advantages the 
arrangement possesses over the ordinary tumbling bay are 
const le. One of its chief merits as a means of regulat- 
ing the water level, is that it is always reliable, and under 
eoliaayy cireumstances does not allow of the slightest escape, 
while in time of flood its action is instantaneous, and being 
entirely automatic, it does not require any supervision, nor 
depend upon the care of attendants to set it inoperation. It is 
also preferable to the tumbling bay, because the latter always 

a considerable amount of water to be wasted during 
the ' of high winds, and superior to sluice valves, 
whieh from negligence or accident may not be opened at the 

time, a circumstance easily attended with most serious 
eonseq uences. 

Alt! h the syphon is wholly automatic in its operations 
it is, however, entirely under control, and may be regulated 
or in & moment, by means of the charging pipes. 
if it be desired to suspend the flow completely, ail that is 
necessary is to open the sluice valve at the bottom of the 
shaft, which is then emptied through the passage leading into 
the small tank below, and the syphon is in free communica- 
tion with the air, and to increase or diminish the amount of 
flow, all that is requisite is very slightly to raise the valve 
by which the lével of water in the shaft is lowered, and the 
head of the charging pipe is more or less exposed, and air 
being introduced into the syphon, the flow of water is re- 
duced proportionally. 

Such a method of regulating the level of water in reser- 
voirs and locks is not by amy means new in France, syphons 
having been a to the locks on the Canal du Midi, some 
years ago by M. Girard, but the delicate and beautiful addi- 
tion of the charging pipes was first introduced at Mittersheim. 
In conclusion, we may add that we are indebted for our 
engravings, and for the particulars contained in the descrip- 
tion to the Annals of the Ponts et Chaussées, in Paris 


i 





New Tusemo-Exactzic Pre oy MM. Mune ayp 
CramonsD.—This thermo-electric pile is made up of sixty 
elements. They consist of smal! bars of lead, or native sul- 

huret of lead, and of plates of steel. The bars are 40 mm. 
kong by 8mm. thick, and the plates of steel are 55 mm. long 
by 5 mm. broad, and 06 mm. thick. In these couples galena 
is the electro-negative element; iron, the electro- positive 
The form of the bars ie such, that by placing them side by 
side they form a ring of twelve couples, of which the interior 
is formed by the extremities which are to be heated. They 
ate united in tension by means of tin solder. They are isolated 
from one another by thin mica plates. By placing five of 
these rings in a vertical column a battery of sixty couples is 
formed. These rings are isolated and separated by washers 
of asbestos. The whole is firmly held between two iron rings 
by means of three bolts. lhe pile thus forms a hollow 
cylinder, the interior of which must be heated. The eovling 
of the junctions, whose temperature should be lower, is caused 
by radiation into the air. the interior cylinder measures 
50 min. in diameter and about the same in height. The heated 
suriace isabout75 square centimetres. The apparatus is heated 
by a gas-burner, consisting of a steel cylinder, 56mm. in 
diameter, closed above, opened below, and pierced with small 
orifices. This is placed in the centre of the pile. A tabe 
pierced with holes surrounds this cylinder, and distributes 
the gas uniformly around it. The rises, and arriving at 
the orifices in the burners, meets the sir which is eseaping 
from it beeause of the draught of the tube of steel that 
surrounds the apparatus. Each orifice in the burner thus 
forma a blow-pipe, the jet of which strikes the opposite side. 
Forty couples have an eleetro-motive force equal to that of 
a Bunsen element. Its interior resistance to cold is that of 
& Oj wire 9.85 mm. and 1mm. in diameter. But during 
its action it increases and becomes equal to 22mm. The 
current is intense in proportion to the feebleness of resistance. 
Visible sparks are i between the two electrodes. 

eurrent reddens a platinum wire 0.3mm. in diameter, a 
length of 35mm. It also decomposes water. This pile, 
for ten tive hours, d 786 litres of gas 

at an expense of 2) centimes an hour. It is, therefore, an 





THE WOLF ROCK LIGHTHOUSE. 

At the meeting of the Institution of Civil Engineers, held 
on Tuesday, the Ist instant, Charles B. Vignoles, Esq., 
F.R.S., President, in the chair, the paper read was on “ The 
Wolf Kock Lighthouse,” by Mr. Jas. N. Douglass, M. Inst. 
C.E. Of this paper the following is an abstract : 

Before entering the immediate subject of the paper, 
the author notierd some other works which been 
executed from time to in the same neighbourhood, and 


with which it was tely connected. These included « 
lighthouse on t ips Rock, built of in 17%, 
and from which ic fixed light was exhi 


to the terrific seas to which it was exposed, the lantern, 

its centre at an elevation of 79 ft. above high water of 

tides, was so mueh underwater during stormy weather, 

the character of the light could not be determined with 


now being ereeted, rome eyemerned a first order dioptrie 
light. In the eame year, we. erected on the 

olf and the Ru me Rocks. These works were de- 
scribed, as well as a second beacon erected on the Rundile- 
stone during the years 1841-3, the mast of which was on 
several oceasions carried away and had to be reinstated. The 
dangers of the Rundlestone since been marked by a bell 
buoy. An iron beacon was aleo erected on the Wolf Rock 
during the years 1836-40, and during these five years it was 
only possible to work on the rock for thirty and a quarter 
days of ten hours each. The mast of this had likewise. be 
renewed several tines.’ The ironwork of this beacon, after an 
exposure of thirty vears to the corrosive action of sea water, 
was ina good of preservation, having been protected by 
a coat of red lead paint, tenewed annually. 


felspathic porphyry. Ita est part was 17 ft. above low 
water of spring tides, which a rise of 19 ft. The surface 
was rugged, rendering a landing upon it difficult. Thedepth 
of the water close“to}the fock was 20 fathoms, excepting on 
the south-east side, whetea shoal extended for a considerable 
distance. The success witich had attended the efforts of the 
Trinity House in the ereetion of lighthouses on the Bishop 
tock, Scilly, on the Small] Rocks, at the entrance of the | 
British Channel, and on the Hanois Rock, at the west end of | 
Guernsey, induced the corporation to undertake the erection | 
of a lighthouse upon the Wolf Rock. In the year 1860, the 
late Mr. Walker (Past-President Inst. C.E.), was instructed 
to furnish a design for, and an approximate estimate of the 
cost of, the work. These having been approved, the author, 
who was then completing the Smalls thouse, was ap- 
pointed to earry out the work as resident engineer. The form 
and dimensions of the tower differed but little from those of 
the Bishop, the Smalis, the Hanois. Its exact height 
was 116 ft. 4fim.; ite the base 41 ft. Sin. ; and 
near the top, at the ig of the curve of the cavetto 
under the lantern the diameter was 17 ft. For a 
height of 39 ft. 44 in. from the work was solid, with 
the exception of a space @ tank for fresh water. At 
the level of the entrance door theswalls were 7 ft. 94 in. thiek, 
whence they gradually decreased fhroughout the whole height 
of the s to 2 fh. Sin. at the thinnest part near the trp. 
The shaft of the tower was a.goncave elliptic frustrum, the 
generating curve of which & major axis of 236 ft. and a 
minor axis of 40 ft. It contained 44,506 ecubie feet of 
granite, weighing about 3296} tons; and its centre of gravity 
was 36 ft. 22 in. above the base. In consideration of the ex- 
argh wees of the work, it was determined to dovetail 
each face stone vertically and horizontally, in aceordance 
with the system suggested by the author's father, and first 
adopted at the Hanois Lighthouse. This method consisted 
in having a raised dovetailed band, 3 in. in height, on the top 
bed and one end joint of each stone. A corresponding dove- 
tailed recess was cut in the bottom bed and | joint of the 
adjoining stones, with just sufficient clearance for the raised 
band to enter it freely in setting. From experiments made 
upon blocks of granite put together in this manner with 
Portland cement, it was found that the work was so homo- 
geneous as to be as nearly as possible equal in strength to 
solid granite. In addition to increased strength, this system 
of dovetailing afforded great protection to both the horizontal 
and the vertical joints against the wash of the sea when the 
work was first set. Asan additional precaution each stone 
of the first twenty courses was also secured by two bolts to 
the course below. ‘ihe masonry, to the level of high water 
spring tides, was set in fresh Medina Roman cement. part of 
which was supplied from the Government Stores at Chatham, 
and part was manufactured by Messrs. Francis and Co., from 
whom the Portland cement was obtained for setting the work 
above high water. All the cement used in the work was 
mixed with an equal portion of clean, sharp, granitic sand, 
obtained from the stamps refuse of the Balleewidden Tin 
Mine, near Penzance. This sand was of excellent quality for 
such work, every grain in it being hard, angular, and rough. 
Salt water was used for mixing all the cement required for 
the landing platform and for the solid portion of the tower ; 
above this fresh water was used. The step ladders for ascend- 
ing from floor to floor, and the partitions between the rooms 
and staircase, were of cast iron, and precautions had been 
taken to limit the use of wood for the fittings as much as 
possible, in case of fire. The doors, windows, and storm 
shutters were of gun-metal. The windows of the watch or 
service room, immediately under the lantern, were specially 
arranged tor admitting sir to the lantern, and for regulating 
the tentilation, in all ordinary weather. The supply of air 
was admitied by a valve at the upper part of the window, so 
as to pass above the head of the (igtthsoper on duty, and 
upwards through an open grating surrounding the /antern 
floor. 







The lantern was one of the cylindrical helically-framed 
type, oo by the author, and adopted by the Trinity 
ouse, It was manufactured by Messrs. S. Hodge and 
Sons; while the curved plate-glass for glazing it, and the 
dioptric apparatus, were manufactured by Messrs, Chance 


accuracy. nits stead @ granite column 110 ft. high wast and 


The Wolf Rock was stated to be composed of a hard, dark, The colour 


the view of giving the Wolf Light a eetly distinetive 
charaeter, a revolving dioptric light of first order, show- 
ing alternate flashes of red and white at half-minute inter- 
s, was resolved upon. This arrangement involved the con- 
sideration of the important question, which did not a to 
have been previously determined with accuracy, of ing 
in each beam the relative ion of light to allow for the 
loss in the red beams by peeing through a ruby glass medium, 
and produced at ‘all distances at which the light could be 
seen, with variable states of the atmosphere, flashes of nearly 


the same The investigation of the subject was 
entered into by Tyndall, the scientific adviser of the 
ity Houge; and it was one which could not be deter- 


with accu ie Measurements, he, with 
the \ ie Cait eae Lighthouse, near Liver- 
pool, which had a eatoptric revolving ght showing one red 
flash succeeded by two of white at imtervals of one minute, 

inquiries and observations were made on this light at 
the of Air Lighthouse, at a distance of 11} miles, and 
at Great Ormes Head Lighthouse, at a distance of 30} 
mi Experiments with red and white lights were also 
made in the experimental lighthouse of the Trinity House 
ai Blackwall, and observations on these were taken from a 


station at Chariton, at a distance of 2 miles. From these 
tests it was ined that the quantity of light to 
r) riated to the red beam should be to that of the 


ite in the ratio of 5276 to 2250, or as 21 to 9 nearly. The 
overeat had sixteen panels oe — sod prisms, 
ight panels of u prisms, to the circle. Eight panels 
of pode and Seer pelaens of 18° each were appropriated 
to eight beams of white light ; and eight panels of refractors 
and oe prisms of 27° each, together with the eight panels 
of the upper prisms of 45”’each, to eight beams of red light. 
was by ruby glass placed in front of the 
panels, and ving bar ae fr Cpl The illuminating 
power of each beam sent from apparatus was estimated 
at 2250 French units. 

The details were then given of the work accomplished on 
the rock during the cight seasons of 1861 to 1869 inclusive, 
from which it appeared that a total of two hundred and 
sixty-six landings had beem effected, when the operations 
were proceeded with for eighteen hundred and nine and a 
half hours, or one i and eighty-nine days of ten 
hours each for the erections of the tower. The light was ex- 
hibited on the first of January, 1870, and had since been 
continued with regularity every night from sunset to sun- 
rise. 

The total cost of the undertaking, including the lantern, 
the illuminating apparatus, cost of workyard at Penzance, 
vessels, and all incidental expenses might ‘¢ taken at 62,72t/. 
Considering the exceptional difficulties of the work, it was 
thought that this cost would compare favourably with any 
similar work that had yet been executed. " 

The average number of persons of the various classes em- 
ployed at the lighthouse was seventy. It only remained to 
add that, on the death of Mr. Walker, in October, 1862, the 
author was appointed engineer to the Trinity House, when 
Mr. W. Douglass, M. Inst C.E., succeeded him as resident 
engineer. On Mr, W,. Douglass leaving last year to take 
charge of a simifar work on the Great Basses Rock, Ceylon, 
the completion of the Wolf Lighthouse was entrusted to Mr. 
M. Beazely, M. Inst. C.E., the assistant engineer, who was 
also proceeding with the erection of the Longships Light- 
house. 


Tax Damoopan Cawat —The Government of India has 
lately sanctioned the commencement of the Damoodah Canal, 
which i« estimated to cost about 540,0007. This canal will be 
taken off from the river Damoodah at a point little above 
Reneegunge, and passing between Burdwan and the high 
bank of the Damoodah, will fall ultimately into the Hooghly 
at Bydabattee Creek, or more probably at Trebenee, as this 
latter place would better suit the convenience of the coal 
proprietors. The total length of the canal will be just 
100 miles. During its course it will be kept all the way 
inside or north of the East India Railway Company's lo« P 
line. At the 70th mile it will become a still water channel. 
The canal is designed to carry 1500 cubic feet of water per 
second when the river is full, but may without difficulty be 
enlarged so as to carry double that volume. — Besides its use 
as 4 navigable channel, it is proposed that it shall also be 
employed for irrigation ; and the area of land that may be 
brought under wet cultivation by its means, with its proposed 
capacity of 1500 cubic feet per second, has been caleulated at 
about 200,000 acres. There will be necessarily rather heavy 
lockage on the canal, which, it is feared, may in some measure 
interfere with the possibility of using steam tugs: but this is 
a matter which experience alone can properly test? One end 
of the canal will terminate in the heart of the Bengal eoal- 
fields, and it will thus be the means ape cheap = 
of transport for carrying coals into Calcutta, reheving at the 
same tise the rect at a portion of that traffic, whieh, if 
the coal-beds were fully worked, would soon be sufficient to 
oceupy the entire line, to the hindranee of other and more 
important traffic. That the od = be in mod by this 
competitor for a ion of ite traffic we do not for one 
heataas expect, Pe the increased means that will thas be 
afforded of conveying coals to Caleutta, and to the shipping in 
the Hooghly, will but stimulate the demand for that article, 
and a considerably increased trade may thereupon be 
anticipated, sufficient to tax the energies of both enterprises. 
The estimated net returns from the canal, including receipts 
from navigation and itrigation, are set down at about ten per 
cent. on the capital, when the full area of land is brought 
under irrigation. How soon the canal will be completed 1t 1s 
rather difficult to state, but probably it will take not less than 
from two to three years. This, pow being “s —— 
undertaking, its progress must depend upon t 
which can 3 armually devoted to its construction. A se- 
condary but very important result of this eanal is likely to be 
the drainage of that tract of land lying between the railway 
and the Damoodah which for the last seven years has been 





Brothers and Co. The instrument was probably the most 





economical generator of electricity — Le Génie Industrie?. 


perfect for the purpose that had yet been constructed. With 





desolated by malarious fever. 
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Department in India, bave the misfortune to reckon, 
either amongst their own body, or their advocates, 
some individual, or individuals, whose want of pru- 
dence is only surpassed by a lack of honourable 
feeling. The document we published, last week, re- 
ferring to the differences which exist between the civil 
and military servants of the Department has been read, 
we apprehend, with a universal feeling of astonish- 
ment, and a sentiment of indignation almost as uni- 
versal. We have always expressed our opinions un- 
hesitatingly upon the unfair and unequal balance of 
power and privileges which holds in the Indian De- 
partment of Public Works, and we spoke but the 
feelings of the whole profession when the publica- 
tion of a doeument dictated b monte preju- 
dice, outraged our self-respect, called immediately 
for that apology, which was afterwards rendered. In 
like mauner, we have never tired of demanding 
a reform in the system which now rules the Public 
Works Department, and we still contend that, for 
the benefit of the country, and in justice to those 
numerous worthy servants who have devoted their 
lives to the field of labour ia India, such a reform is 
necessary. And it is certain that, however slowly 
the change may be effected, military power will recede 
before civilian influence, and public works will be 
ultimately carried out in the main by civil servants. 

It is impossible to exaggerate the mischief which 
this anonymous, unworthy circular has caused, which, 
sent from England, has been so widely disseminated 
throughout India. At once it has played into the 
hands of the obnoxious majority, it has weakened the 
sympathy of the friends and adverents to the weaker 
cause, and it has stamped upon the whole profession 
an unworthy imputation. If Colonel Strachey placed 
his party in a false position by the publication of an 
obnoxious notification, the civil servants have to bear 
the consequence of an immeasurably more foolish step, 
and must for the future be content to rest under the 
stigma of having triedto gain those rights by under- 
handed means, which it was open to them to demand. 

The circular to which we refer is an ingenious docu- 
ment. Dating from London, it was so far removed 
from the scene of strife that it imparted the idea of an 
independent sympathy, which tacitly included not only 
the press, but even the Institution of Civil Engineers 
itself. Using with consummate name of 
Mr. Kinnaird, who had signi 
in the House for a committee on Indian Public Works, 
and appending that gentleman’s name to the foot of 
the circular, the impression was successfully conveyed 
that if Mr. Kinnaird had not actually supervised its 


his intention of moving | isti 


, if not entirely, neglected. The first argument 
cag se of steel, a Ip the greater absolute strength, 
was of course so obvious as to admit of no discussion, 
buf even on this head the question of “ brittleness” 
was brought forward, and not until many thousands of 
tests and trials had proved the fact that steel, although 
of greater tenacity than iron, can be made of equal 
pliability and ductility as the softest iron, was this 
objection finally abandoned. But this was limited 
to the property of absolute tensile strength. The 
question remained open whether the resistance of steel 
plates to compression and to buckling is in equal pro- 
portion superior to that of wrought iron, as is the case 
with regard to the tensile strength. In this form the 
question was first raised in the columns of this paper 
by Mr. John Scott Russell, and a series of experiments 
conducted by Sir William Fairbaira, Mr. Kirkaldy, 
and others, have, in the course of the last few years, 
given satisfactory evidence upon this point. But there 
still nee: some questions o oe a akilty of 
are of equal importance as affecting ili 
the materials employed in shipbuilding. These refer to 
the chemical properties of the materials, .viz., to their 
power of resisting corrosion when ex: to the 
action of the atmosphere, and to the still more power- 
ful corrosive action of sea-water. It has been gene- 
rally admitted that api action bbe p acids, broad 
sea-water, is more rapid upon upon w t 
iron ; but a series of experiments, made by Mr. Henry 
Bessemer some years ago, showed that there was an 
important point in favour of steel, viz., the uniform 
action of the chemicals upon the whole exposed sur- 
face of the steel plate, as compared with the irregular 
local corrosion concentrated upon certain places of 
the iron plate. Mr. Bessemer immersed pieces of steel 
plates and of iron plates in vessels which were filled 
with diluted acids, and with solutions of different 
salts. From time to time the plates were removed 
and examined. The action of the chemicals upon the 
iron and stecl was striki 1 Bogen ve The steel 
plate showed an uniform, -grained texture all 
over its surface, and under the microscope the steel 
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of time. 
The experiments of the Terrenoire Works show in 
a very conclusive manner that soft steel plates, such 
as are usually—and ought to be always—employed in 
ipbuilding, are /ess liable to suffer from the eor- 
Secrliae ak tn atl gms pencils potaed out 
ious inted out 
aes cenee is, thorel oon stil further enhanced 
by this newly- di superior resistance to corro- 
sion, which is a property of the softest kinds of steel. 
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cient te strike one with some fear for the fature pros- 
pects of telegraphy ; tere ean be no question, how- 
ever, that purely through inordinate specalation sab- 
marine te shares have been foreed up beyond 
their valae, ia the aligns depressiqgn that now exists 
we see signs of that; bat what is more to 

than anything else is the sudden appearance of sub- 
marine telegraph eompanies of no great value in them- 
selves, or of other companies started in direct opposi- 
tion to existing schemes. 

At the present moment we believe that there are 
about 15,000 miles of submarine cable ia course of 
manufacture, or for whieh orders have been given, for 
various parts @f the world. This enormous amount 
of cable is purely for new and important extensions. 
Amongst that mi the projected Atlantic cables 
are not considered, and roughly speaking, they may 
be said to unite the Pacific coast of South America on 
the one hand with China, Japan, and Tasmania on 
the other. At the same time, great as the extent of 
these systems are, it must be borne in mind that in no 
ease do they represent duplicate eables, but only the 
one wire stretching from the two desired points. 

To survey a telegraph map one cannot observe “a 
eoign of vantage” unoccupied, and the mileage we 
have referred to represents work to the end of next 
year. Although there are apparently no new exten- 
sions to be made, yet manufacturers still look forward 
to an increasing demand for submarine cables—not in 
the direction of new schemes—but they cannot help 
secing, that in the rapidly increasing amount of busi- 
ness, the single system of submarine cable cannot carry 
the amount of traffic that will be required of it, and 
that, on this account alone, it will be necessary to dup/i- 
cate all the important lines. It is a matter of sound 
commercial policy to have “ two strings to one’s bow,” 
and in submarine telegrapliy it is sn more ime. 
portant than in anything else. No line of cable 
should be allowed to remain in “single blessedness”’ 
after its utility has once been proved. This opinion is 
pretty generally held, and we shall shortly see the 
various companies actuated by this opinion ; but where 
a submarine cable does exist, one would certainly ex- 

t that the proper parties to double the route would 
be the proprietors of the first cable, and not an oppo- 
sition company. 

The Anglo-Mediterranean Company’s cable from 
Malta to Alexandria is probably one of our most valu- 
able lines of submarine communication; it forms a 
direct duplicate of the coast line between the same 
points. This latter had been so repeatedly out of 
order, as in the first place to necessitate the laying of 
a new line; since this has been completed its great 
advantage has been shown. And as the old one is in 
& precarious state, we believe it has been determined 
upon to pick it up altogether, and duplicate the present 
by a similar cable. Such every one must consider. as 
good sound policy, deserving of public support. 

But before anything could be done as regards this— 
for, until the completion of the system to Australia, 
it would be premature—we are surprised to see the 
appearanee of a submarine cable company called the 
“ Pranco-Egyptian,” who propose to do this duplica- 
tion on their own account, and in hearty good oppo- 
sition. This new scheme appears under the auspices 
of the Submarine Telegraph Company (who probably 
object to the majority of our Indian messages arriv- 
ing ed Gibraltar and Falmouth rather than by their 
lines), and “ is formed to provide a direct line of tele- 

raph between England, France, Algeria, and Egypt, 

ereafter to be extended to India and China, as may 
be determined by the shareholders.” 

A convention has been lately obtained by Messrs. 
Breittmayer from the French Government for carry- 
ing a eable from France to Algeria, and from there to 
Egypt, and it is to work out this convention that the 
present company has been formed ; and it is proposed 
to lay a cable from Toulon to Bono, and from Bona, 
through the Straits of Malta, to Alexandria, a length 
altogether of cable required of about 1800 miles. The 
India-rubber, Gutta-pereha, and Telegraph Company 
have agreed to manufacture, lay, and deliver to the 
company, in perfect working order, “the very best 
description of ironclad submarine cable, specially con- 
structed to meet the requirements of the Mediter- 
ranean sea,” for the sum of 394,300/., the first section 
to be handed over on or before the ne of panes, 
and the Algerian and otian section before the 31st 
of December, 1870. Fayi 

Mr. C. F. Varley, C.E., is the electrician and en- 
ginees to the company, and the Submarine Telegraph 

mmpany will arrange for the most speedy transaus- 
sion through France, by which direct communication 
will be established with France by means of this wire 
across,the Channel. 


The Freneh Government have a strange way of pro. 
ceeding with regard to conventions, &c., for st would 
hardly be imagined on perasing the above facts that a 


concession was granted to the Baron a short 
price ge a| South 
there to 


tume previously for almost a similar 
cable from France to Algeria, and from 
Sach is the case, however, and it is lately that 
the Manilies, Algeria, and Malta Telegraph Company 
made its a for carrving out the Erlanger 
concession, their capital was obtained, and the cable is 
now in course of construction, and will be submerged 
by the end of Angust next. The Breittmayer Con- 
veution has been slightly modified within the last few 
days, for an imperial decree approves of the convention, 
which stipulates “that under no condition whatso- 
ever shall the lines of the new cable, on its course 
from France to Algeria, cross the oable previously 
conceded to tlie firm of MM, Erlanger and Co.” 

This stipulation would seem to place some little 
difficulty in the way of the Franco-Egyptian Company, 
probably necessitating a longer length of land line in 
Algeria than was at first contemplated. 

It has been decided, as we noticed above, to lay 
“the very best description of irouclad submarine cable, 
specially constructed to meet the requirements of the 
Mediterranean sea.” So many companies have lately 
appeared, that it may well be excused if we happen to 
forget those that have disappeared. And we remember 
amongst the latter a company (with similar names in 
it to the present one), who proposed laying very light 
eables—not ironclad) in the Mediterranean, a ca 
spoken of by Sir William Thomson. “ Greater seeurity, 
that is to say, less chance of loss or accident in the 
laying, is to be regarded as so decidedly in favour of 
the new form, that it is preferable, on this account 
alone, to any of the old forms of ironclad cables.” 
Relative to its endurance, it was stated to be quile 
equal, while its cost was a little more than one-half. It 
would be interesting to know why the new form has 
been abandoned in favour of the old, especially as the 
company points out etonomy in the cost of the cable 
as a special feature. 

It is probable that the great support that has been 
generally given to submarine cable companies by the 
public will be extended also to the new company ; but 
the projection of more schemes with similar objects, 
will ultimately result most disastrously to the share- 
holders, and it behoves one and all to protest strongly 
against the promotion of direct opposition cable 
schemes, that can have only for a result the im- 
poverishment of the original and of the opposing com- 
pany. 
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MR. CHARLES BLACKER VIGNOLES. 
PRESIDENT oF THE INsTiTUTION or Civit ENGINEERS. 
Mr. Viewoxes, the President of the Institution of 
Civil Engineers, is descended from one of the mem- 
bers of the old French noble families who took refuge 
in this country on the Revocation of the Edict of 
Nantes, which had guaranteed to the Protestants of 
France the free exercise of their religion. The perse- 
cutions by Louis XIV. drove away thousands of the 
best subjects of France, many of whom settled in Ire- 
land. Portarlington was one of the chief centres of 
these refugees, particularly the military men. Several 
of those in Mr. Vignoles’s family were officers of the 
army of our William ITI., and served in his cam- 
paigns. Mr. Vignoles’s father was a Captain in the 
43rd Regiment, and when the late Duke of Kent, 
the father of her present Majesty, commanded at 
Halifax, in Nova Scotia, acted as the Duke’s secretary. 
He was afterwards killed at the storming of the Fort 
of Point-a-Pierre, in Guadaloupe, one of the West 
India Islands. Sir Charles Grey, then commanding 
the British forces, gave, according to the custom of 
those times, 8 commission to the orphan son of Captain 
Vignoles, then scarcely a year old. Mr. Vignoles was 
the dson of the celebrated mathematician, Dr. 
Charles Hutton, Professor at the Royal Military 
Academy, Woolwich, by whom he was brought up an 
educated for a military engineer. The itical 
prineiples of Dr. Hutton were so diametrically 
opposed to those of the Ministry of the day that they 
refused to allow the young man to enter the academy, 
But at a later period the Duke of Kent gave him 
commission in his own regiment, with. which he 
served during the latter part of the war, which was 
elosed in 1815. Mr. Vignoles was for ‘some time 
with the Army of Occupation in France, and was 
employed by oe ome risbane in various onan 
matters, icu iu preparing comparative tables 
of the French Metrical’ System> with hee of this 
country, as a check on the commissariat. 





Mr. Viguoles’s family having had large grants of 





From that time for the next thirty-five years, and, in- 
deed, to the present dute, Mr. Vignoles has been be- 
fore the publie as an engineer, connected with great 
works in the United Kingdom and in foreign countries. 
Mr. Vignoles is a Fellow of the Royal Society as well 
pete 8 ge re learned and scientific a — 
model o t suspension bridge over the River 
Dnieper at Kut in Russia, was a prominent object 
in the first Exhibition of 1851; and in the second Ex- 
hibition of 1862, his model of the passage of his rail- 
way through the Pyrenees was équally conspicuous, 
both as an engineering and geological illustration of 
the work and of the mountains. Mr. Vignoles is now 
in his 77th year, and the father of four sons, several 
of whom are engineers, treading successfully in their 
father’s steps. 





HYDRAULIC PRESS CYLINDERS. 

In the ease of ordinary cast-iron hydraulic press 
cylinders, the thickness of metal used is necessarily 
very great in rtion to the internal diameter, on 
account of the moderate tensile strain the material is 
capable of resisting; and this great thickness gives 
rise to a very unequal distribution of the strain upon 
the matering. when ‘the press is in use, The higher 
the pressure at which the cylinder has to be worked 
the greater, of course, is the thickness of metal re- 
— and the greater also is the jnequality in the 

istribution of the strain to which we have just re- 
ferred, this inequality, in many instances, giving rise 
to internal flaws which ultimately extend through the 
whole thickness of the metal, and cause the failure of 
the press. Under these circumstances it is evidently 
desirable to substitute for the cast iron a material of 
greater tensile power, and Messrs. Vickers, Sons, and 
Company, of Sheffield, have within the last few years 
produced a number of cast-steel cylinders of this 
kind, which have given excellent results; while built- 
up wrought-iron cylinders have also been used in cer- 
tain cases. sides cast steel and wrought iron, 
however, there is another material—less widely known, 
perhaps—-which has already been largely used, and 
whieh promises to be in future still more extensively 
employed in the construction of hydraulic press cylin- 
ders, and this material is the peculiar “ cast malieable”’ 
iron, manufactured by Messrs. McHaffie, Forsyth, and 
Miller, of Glasgow. The method of producing this 
material—which, by-the-bye, must not be confounded 
with ordinary malleable cast-iron—is kept a secret by 
the manufacturers ; and all that is known concerning 
it is that there is charged into the cupolas with the 
metal a certain mixture enclosed in cast-iron pots, 
and that the castings after pouring are subjected to a 
slow annealing process. Whatever the mode of manu- 
facturing may be, however, it is certain that the 
material has proved itself a very suitable one for the 
construction of hydraulic press cylinders, and Messrs. 
McHaffie have already constructed a number of such 
cylinders of various sizes up to 13 ft. in length, and 
of considerable diameter. Amongst others they have 
now in band, a cylinder, 2 ft. 5 in. in diameter, for an 
armour-plate bending press at Chatham Dockyard, 
this cylinder, which is 5}in. thick, being intended to 
be worked at a pressure of 4 tons per square inch, while 
they are prepared to make cylinders capable of with- 
standing a pressure of 6 tons per square inch, and of 
sizes up to 12 tons in weight. 


The proportions usually adopted by Messrs. 


d| McHaflie for their hydraulic cylinders are such that 


the strain, if uniformly distributed throughout the 
whole thickness of the material, would-be from 8 tons 
to 10 tons per square inch; but these proportions 
give a large margin of safety, and in cases where 
lightuess is an object, the thickness of metal which 
these pro ns would give ean be materially re- 
duced wit! incurring danger of failure. Of course 
with such proportions as these the thiekness of metal 
used is very mach less than it would be in a cast-iron 
cylinder of the same internal diameter, and intended 
to be worked at the same pressure; and it thus 
follows that not only is a certain weight of metal 
saved, but the whole thickness of the material is 
brought more effectively to work, and the excessive 
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strain to which the inner layers are subjected in an 
ordinary cast-iron cylinder is avoided, internal flaws 
being thus avoided also. 






THE BOW 

From the first fort 
English conve 
ing bridges in i 
to say in p 
vention, amd 
our opinion with 4 
we have effectually counteracted all 1 
the projectors-of the eqagaiied Channel Brid 
to gain shareholders “im thi » is 
this wonderful associat ee 
not, but this ‘is certain, that’. Boutet 
any chance of suecess ‘bring his 
the public, although very» poss 
notice his scheme received 
Engineers may gladden him with delasi 

So far so good; we may consider ourselves 
with Boutet, but, as owt readers kuow, from time to 
time the French papers wee a 
conspicuous’ for ishing descriptions tet 
his imidee. Now, it was. pietare of the Busperor in- 
specting the models,at ‘dea: t now 
an announcement @f the constraction of¢a: 
bridge at St, Milo, now a the « al- 
inost immediate commencement of the t Chatinel 
bridge itself, Some-of; these translated 
may have been seem from: time to time in English 
papers, but. beyond ‘thie wecknow nothing, for the 
narrow strip of troubled water which isolates us 
from the Continent serves also as a non-con- 
ductor of intelligence, and cuts us off fram many de- 
tails of information, whieh the mere distance does ‘net 
account for. " aa? 

A minute report, howevef, Of thé progress of the 
great international bridge scheme lies before us, the 
joint production of + Hauvel and Lockert, two 
engineers of be Ponts et sg rm We pam ee | 
this report wil shortly published in French 
scientifie press, and it will doubtless be received with 
much favour. “ You ask,” say MM. Hauvel and 
Lockert, “intelligence of M. Ch, Boutet, engineer : 
he is always in Paris, always devoted: to. bis vast pro- 
ject of the Channel bridge, alw>$s #6.be found at the 
Depdt des Marbres. What do thitik of him? 
Truly, those who can think, don’t. think of im at all. 
But he works hard...E day he explains with affa- 
bility to every visitor, possibly a fubgre> sha: 
those principles, u6t-4ess simple than ingemous, upon 
which the bridge is constructed 5. be produces wmimense 
plans, medium-siged plans, tittle plans: he hen 
lengths of wire — of all dimeusions, pe exp 
ou the weight of the struetaré, its-cést, its {uturepros- 
ects; and, inspired by the-proximity-of an Imperial 
es which imparts an influence to his bareau, 
M. Boutet inseribes converts: name in 
subscription book, theday’s work is done, and the 
great scheme-ig farthered by so much, bat amt 
‘The Channeb Bridge, doubtless, with its span of: 
metres. It wae Marshal Vaillant who, taking am carly 
interest in this project, accorded to the-iuventor a 
slace on the g of the Gardes Meubles, at the 
Depot des Marbres. So-one great difficulty was re- 
moved, and the affair becatse sheltered as it were under 
the shadow of Government) ‘Then the needful funds 
obtained, an engineer (}) amd: steflof dranghtsmen 















































commencee their labours, the latter ing oD the 
largest sheets. of paper, si former | 
working out.& mathe to_.correspond. 


This theory, the onl so-called seientific produc- 
tion in nexion with the affair, was published ny 
tine, Aumlee de Genie Industriel of Bebroary, 1860. 
A wonderful ignorance this work 
question is thus statedsto prove that 

Soutet bridge can : 4 

1000 metres, of the, 
the drawings, ° 1 
the strongest seotjom, 
springs: is therefore ; 
we nee eng Fon 5 
of the spam will al c 


the arch & 


oie 


w 
span of the 
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more simple ; OTA, <Saeemnate, 
to be so accom ., satin the piace of 
ing a formula relati ¢ to an, ane! prea 
is applicable only to stray : 
that the weight of the structlre ts th 
calculation, and an unique result is obtained, which 








with ap ofl 


= 
these egregious blunders, there is little to be wondered 
at that not a few of hazy notions have 
even more _or ogy this wonderful briage 
scheme. Bit so ‘mu rit M. 
Se 





naders of Artemus Ward. Nor is it clear how it 
to pass that a Prince of the Blood, a Grandee of 
in, in short, the Duke. of Saldana, met him, em- 
him, — - of bins: Aye one of the 
t men t ” t these thi 
pened, and we give, M. Beutel kde due Mek 
all, M. Boutet is a 7 
ere this glanced at his antecedents, let us now record 
one of his previous works. On the 6th of July, 1858, 
he obtained ® patent entitled, “ Hydraulie Motors, 
spelical to all eases in which power is required.” 
his contrivance is, in fact, a perpetual motion, nothing 
less. That is:something, bat not enough for M, Ch. 
Boutet, a8 he states in his specification: “This last 
system (he patents three) is superior to the two-first, 
because it is evidently more simple, and gives, with 
equal means, double the power.” So that this in- 
genious creature has positively devised three systems 
of perpetual motion, the last. of whieh. is twice as 
perpetual as the two first. b 
After this, we need be surprised at niething that 
M. Boutet can do; 1000 metres bridge spans are 
a mere trifle; and equally it is little to be wondered 
at that the subseriptions for the scheme amount, it is 
said, to some 200,000 francs. All we can say isythat 
we have reason to be glad that the sum has been paid 
in francs, and yt in pounds sterling, that it has come 
from French parses, and not out of English pockets. 
Inox CaiMNEvs—A wrought-iron chi 


, 196 ft high 
and 6 {t. 7ineinaliameter, has just been in Pittsburg. 
Another is to be put up 275 ft. high. The first was rivetted 
together in a position, and then lifted to the per- 
ae. The other will be made upright; 
onl ray be running 
up 
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rivetted by means of a 
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negotiations between the Republie ¢ 

Granada) and the United States last year, 
Meanwhile, there is a French Com entitled 
Civile du Darien, who claim, a : 





bears out the assertion of M. Boutet : “ Weare thirty- 
six times stronger than we need be.” But despite all 


tion, to have rights in the matter under 
Columbian Congress. as 
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t imtervals Base {OF 
oo ces ape oa 3 
es Taba of may now, 

j few weeks. 


H.M.S. ACTIVE, 
Axsovrt three months (wide $93 and 432 of our 
volume) we some of H.M.S. Vo. 
lage, one of a pair of unarmoured screw corvettes, con- 


~ 


by the Thames Lron 


{ 
“ 
Fi 
j 
* 


te of the engines of 
a few weeks ago. 
on the measured 
we subjoin; and * 
xed to theme re- 
particulars of the engine of the 
Volage and their performances. 
Engines. 
Active. Volage. 
Clas —_t.. on ing .« : T 
a Makers... memes cad . Penn and 
fhinal horse power 600 HP 600 HP 
Patek th apiiaer Win 934 in 
FL ot ” ” trunk eee in 
C Effective diameter of 80in 86 in 
tefl 3 ft. Gin. 8 ft. 9 im 
Two-bladed Two-bladed 
; wo- wo- 
Clase Griffiths. Griffiths. 
Diameter 19 ft. Lb in. 19 ft. 


Pitch =. 22%. jin. 22 fk. Gin. 
P During Siz Runs with fall Boiler Power. 
Fee ton tucen ™ 


; "ies poten ote gs 74.86 79 
piston speed 
Phe He Sead ne os «= 2H Tt. 592.5 ft. 
indicated horse power 4,016 H.P. 4655 HP. 
» speed nae vee =14,960 knots 16.1 knots 


Vessel. 
Draught of water, forward... 16%. 5in. 15 ft. 10 in. 
Be # aft .. 2h ft.4pin. 21. ft. din. 
in four rons subsequently made with half boiler power 
the mean speed attained was 12.295 knots against 13.7 knots 
attained under similar circumstances by the Volage. It is, 
however, only fair to remark that, as shown by the par- 
tiulars above given, the Volage was tried on a somewhat 
lighter draught than her sister vessel. 

Tue Hoosac Tunnet.—In noticing these worka last week, 
we of the present contractors as Messrs. Francis 
and ly, we should have written Messrs. Francis and 
Walter Shanly. 





A Froatme Tetxorarn Sration—In the course of 
about three weeks a ~— hic station vessel will be moored 
the International Mid-Channel Telegraph Company 
entrance to the Ohannel, in from 55 to 69 

i 20/30” N., orp 6° 17’ W. 
lack, with the 

es ee in white letters on her sides; she 


be seen from 1 distance of # miles. 
A light will also be shown every fifteen minutes during 
the from an hour after sunset to an hour before sun- 
rise. foggy weather, day or night, a bell will be 
rung for half a minute every q 
the first six months, or until the ist day of 
will be. fired every quarter of an hour, 

The commercial code of 
all nations will be used on board, to the 


other codes, and fione other can be noticed. 










accommodation for shipping, was formally opened 
admission of a fine new v calied 
Messrs. 
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TANGYE’S SEMI-FIXED ENGINE. 





a attvoving of s sal coaian el ks Gees, 20 ited 
an 
trie Sites ea Sl, amen 
ment is soclearly shown by our illustration, that no 
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description of it will be necessary, and we need merely remark, 
‘Sapien, that the combination is one which has many 
useful applications. The engine, it will be noticed, is com- 
plete in itself, and with its bed- plate is entirely inde- 
pendent of the boiler. The latter has ample Lenting 
surface, and the whole arran t is not only very com- 
pact, but one well caleulated to give steadiness in work- 
ing. Notwithstanding the short time which has ; 
since engines of this pattern were introduced Messrs. 
Tangye, they have already constructed a considerable number 
of os and amongst others have supplied two for 
working the hoists, &., at the new Tower Subway. 





Tus Merric Sysrem.— Nature states that the Turkish 
Government is about to adopt the French Metric system. 
It is to be gradually brought into use. The oke very nearly 
corresponds to the Ldlegenmene. 


Turxisn Ratuwars.—The new Turkish Railway under- 
taking is to be called the Société Impériale des Chemins de 
Fer de la Turquie d'Europe, and it will issue 750,000 a 
tions, for which subscriptions will be 0; on the 15th 
inst. at Constantinople, Alexandria, harest, Vienna, 
Berlin, Amsterdam, aoa - Frankfort, Trieste, ae 
Prague, Leipsic, Dresden, Munich, Geneva; Berne, i 
Milan, Florence, and Naples. These obligations are each for 
400 franes, bearing interest at 3 per cent. per annum, with 
the advantage of lottery drawings with large prizes six times 
a year, including three of 600,000 franes, and three of 

,000 francs each, besides many smaller ones. The price i 
fixed at 180 francs, and the lottery redemptions be at 

(400 frances). A public issue cannot be made either in 
) eae London, on aecount of the lottery, but it is said that | i 
the French Government look upon the operation with 
favour on account of yr me i ot com- 
munication in giving stabi iy <0-tsla, anh this feeli 
will be shared in England. The works are to be 
at once from each end—the frontier of the Austro-Hungarian 
Empire on one side, and Constantinople to Adrianople on the 
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t of the lighthouse 
from base to vane is 130 ft., the tower being 100 ft., and 
the lighthouse proper 30 ft., and therefore the 
commands « clear-weather range of 17 nautical miles, At 
the base the diameter of the tower is 23 ft. 2 in., and at the top 
16 ft. A spiral stair of about 140 steps leads to the top of 
the tower, from which the rooms above are reached by 
ladders. The light is fixed and white, of the second order 
or dioptric, and the mechanism for supplying the lamp with 
nature. Oil is pumped up to 
sounds during the 
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oil is of the most in 
the wick by clockwork, and an alarm 
whole time the machine is in motion, and thus any irregu- 
larity is immediately announced to the attendant. 

On Tuesday se’nnight, when the lighthouse was inau- 
gurated, the villagers of Ferryden, who are chiefly fishermen 
and their families, had great rejoicings. Every house was 
illuminated, and great bonfires of coals and old boats were 
kept up for several hours. The authorities and principal 
citizens of Montrose had a banquet, at which various ap. 
propriate toasts were pled 
the Montrose Ness Lighthouse,” the chairman hoped that 
by-and-bye the Montrose Harbour would become more a 
harbour of refuge than hitherto. 


ANNULAR STEAM BOILER. 

ago we described and illustrated 
437 of our sixth volume) an 
boiler with annular 


Manbré; and we this week publish on the 
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H.M.8. MONARCH. 

Carraus W. H. Macoms, U.S.N., the officer in 
command of the U.8.S. Plymouth, which escorted the 
Monarch during her reeent voyage across the Atlantic, 
has made the following report to the Hon, George M. 
Robeson, the American Secretary of the Navy. Captain 
Macomb’s report will be read with great satisfaction 
in this country, and Mr. Reed is to be congratulated 
on the performance of tus vessel. 

USS. Portland, Me., Jan. 28, 1870. 


Hon. G ad memyre Der ya: <hr aey 

is, — Afles having eseorted H.B.M. z 
Monarch from Portmnouth, land, to this port, cid 
Madeira and Bermada, during which voysge this ship was 
im company, holding # position quite near her, I bave con- 
sequently afforded suffment unities meng an 
optnion of her sailing, steaming, sea going qualities. 

During the voyage, we encountered a variety of weather, 
via., light, moderate, and fresh breezes, and strong gales 
with heavy seas. 

Under steam alouie, she is fast, steers well and turns well, 
but turns better to windward than to leeward, which is 

nerally the case with steamers of great length in a stiff 
somes Under steam and sail, steers wel! and is fast ; under 
sail alone, steers well, but not so well as under steam alone. 
She carries much weather helm with wind and sea abeam, 
which is generally experienced in very long steamers. With 
smooth sea steers well under all circumstances. By the 
wind, steers well under any circumstances of the sea. 

The difference of speed observed by angles taken with a 
sextant, from the topgailant and royal yard to the rail of 
each ship, in experiments made mutually between the two 
ships, was found to be 14 and 1} miles under sail alone per 
hour, between the screw coupled and uncoupled or diseon- 
nected, with screw revolving. 

Her motions, rolling or pitehing, are so slight that I think 
there would be but rarely an occasion when the height of 
sea would prevent her from fighting her guns. Her accom- 
modations are very great: cabins, ward room, steerage, and 
berth -deek being large, light, and well ventilated, and not 
——— artificial veotilation. 

Inder all circumstances during the voyage, she has 
herself « ‘‘sea boat,” and capable of steaming or 
sailing round the world unattended or escorted. 

Altogether, I consider the Monarch the most formidable 
and ive ironclad vessel-of-war for ocean service in the 
world. 

I omitted to mention that under sail alone she sails and 
steers uncommonly well for so large a ship. For further in- 
formation in regard to the Monarch, I beg leave to refer the 
Department to a recent publication entitled “ Our Lronclad 
Ships,” by E. J. Reed, C.B., chief constructor of the Royal 

avy. 

I "enilies herewith an abstract copy of the log of the 
Monarch during the passage across. 

Very respectiully, your obedient Servant, 
W. H. Macomp, Captain 


THE TRAMWAYS BILL. 

Tux Government Tramways Bill, issued last Friday, pro- 
vides by Clause 4 that : 

“ Certificates authorising the construction of tramways 
under the authority of this Act may be obtained in any dis- 
trict ; by— 

“(1.) The leeal authority with the consent of the rate- 
payers in such district ; or by— 

“ (2.) Any person, persons, corporation, or company, with 
the consent of the local authority of such district. And any 
such aythority, person, persons, corporation, or company 
shall be deemed to be promoters of a tramway, and are in 
thie Act referred to as ‘ the promoters.’ 

“The consent of the ratepayers of any district to the 
making of any tramway «hail be testified by a resolution 

by a majority of such ratepayers assembled at a meet- 
img convened in the prescribed manner for the purpose of 
taking into consideration the advisability of making such 
tramway. 

“ Where in any district there is a road anthority distinet 
from the local authority, the consent of such road authority 
shall also be necessary before any certificate can be ob- 
tained.” 


Clause 8 provides that : 

* Previous to the construction of any tramway the pro- 
moters shall proceed in manner following ; that is to say: 

“}. They shall apply to the Board of Trade for a certifi- 
cate under this Act. 

“2. They shall, within the prescribed time and in the 

bed manner, deposit at the ater place maps, 
plana, sections, and an estimate of the expense of the con- 
struction of the tramway, and lodge a draft of the certificate 
t 


as - bye 

“3. They l publish notice of the application in the 

bed manner :— 

** And thereupon the Board of Trade shall, in such manner 
and to such extent as shall seem to them sufficient, inquire : 

* Whether the promoters have duly complied with the re- 
quirements of this Act ; 

“ What uiay be the merits of such application and of any 
objection brought before them respecting the same.” 


Tuoventrus Macuinns.— With reference to Prof. Stanley 
Jevons’ paper, read last month at the Koyal Society, on the 
representation of logical processes by mechanism, Neture 
mentions that Mr. Alfred Smee, F.R.S., published a book 
twenty years agoon the “ oo of Thought,” in which 
engravings were given of a mac for the representation of 
mental operati At p t it is difficult to see what 
woukl be the utility of such machines; but it they are to be 
regerded as 4 step towaris one that will seme day be readily 
useful, then the invention may be accepted as something 
more than an ingenious curicsity. 








NOTES FROM SOUTH WALES. 
Canpirr, Wednesday. 
The P 
have fixed Tuesday, the 16th A next, as the opening 
day of the proposed Art and Industrial Exhibition, and the 
price of an admission ticket is to be five shillings. 
Cardiff Gas Com —At the sixty-sixth baif yearly 
meeting of the share! of the above company, a divi 
at the rate of 10 per cent. on the old shares, #8 per cent. 
on the new shares was declared. ee ne 
was voted to the engineer (Mr, Bowen) for his attention 
management of the bentness of the company. 
Trade of the Port of Cardiff.— During the past month the 
uantity of coal exported reached 175,106 tons, being a 
of 39,697 tons, as with the month of 
i te coastwise were 66,317 tons. The 
reached 5749 tons; and the exports of 
iron, 21,040 tons. Of the rails exported New Orleans took 
9*55 tons; New York, 4061 tons; Savannah 800 tons; and 
Monte Video, 648 tons, the ‘greater part of the remainder 
being bars for the continental markets. 


Death of Mr. W. Davie, C.B-—Last week a te! was 
received in this town announcing the death of Mr. William 
Davie, from cholera, at Pallameottah, which is situated at the 
most southern part of the Madras Presidency. The deceased 
gentleman was formerly employed on the engineering staff 
for the New Rhymney Railway, but for the Jast year or two, 
up to November last, he su tended the construction of the 
new outfall sewer on the Moors. -In that month he 
received an appointment as assistant engineer on the 
Southern of india Railway, now im eourse of construction. 
Mr. Davie arrived in Madras about the 16th January, and he 
died on the 16th ult. 


Movement for « Graving Dock at Penarth—The share- 
holders of the Penarth Harbour Dock and Railway Com- 

ny, at their half yearly meeting, held last week, wished to 
ar what the direetors were doing with regard to a graving 
dock, the want of which was 4 serious obstacle to the success 
of the undertaking. The chairman «@ with the remarks 
made as to the importance of a graving dock at Penarth ; 
but that propriety could not undertake the work, as the 
works had been leased to the Taff Vale Railway Compesy, 
and it must be done by them out of their own capital. He 
had ne objection to the Taff Vale Company being urged to 
earry out the work, because he thought the thing was self- 
evident, and that the graving dock was of the greatest im- 
wortance, When the dock was constructed, a place bad been 
fot for the gates, and the graving dock was provided for. 


Colliery Operations at Tonyrefail.—At the present time 
the eoal trade at Tonyrefail is exceedingly quict, only the 
Penrhiwfer and Gelligron eollieries bemg werked. The 
latter in the No. 8 seam, will shortly be finished, bat hopes 
are entertained that the workmen will soon reach | the 
Abergorki seam in their present drift, which is now down 
about 100 yards, at a fall of 16 in. im the yard. Operations 
have been commenced at Collena, towards winning the No. 1 
seam, on the south-west side of the Autielinal lines. It is 
also stated that the Gilvachgoch Colliery Company will 
shortly commence working the No. 3 seam at Caerlan col- 
lieries in the Eely Valley, which adjoins Tonyrefail. 


The Cardiff and Newport Colliery and Ironstone Company. 
—This company is to be wound up compulsorily under the 
direction of the Vice-Chancellor's Court, 


The Pontnewynwydd Works—These works, which have 
been at a standstill for some few years past, will shortly 
resume operations, Mr. Henley, a wealthy capitalist of North 
Woolwich, having entered into negotiations for carrying 
them on as tin works. 


The Ebbw Vale Company and their Mines.—The miner* 
in the employ of the Ebbw Vale Steel, Iron, and Coal 
Company at Abersychan and Cwmnantddu, who gave notice 
last month that they would strike at the expiration of a 
month, if they were not granted a rise of 10 per cent. on their 
wages, have had their claim allowed, which has given great 
satisfaction not only to the men but to the tradespeople of 
the district. 


The Contemplate! Dry Dock at Newport.— Mr. Abernethy 
has prepared an estimate of the cst of the proposed dry 
dock at Newport, from which it appears that the sum of 
19,0004. would be required, which, together with the cost of 
land at about 80001,. would make a total of 27,000/. 


Ross and Monmouth Railway—The works at the Ross 
end of this line are being pushed forward vigorously, in 
order that'that portion of the line lying between Ross and 
the Kerne-bridge—four miles—may be ed for goods and 
passenger traffic at an early date. The Coppet-wood tunnel 
1s progressing in a very satisfactory manner, and the works at 
the Doward tunnel are to be proceeded with forthwith. 

Bridge Works, Chepstow.—A company is now in course 
of formation for the a of re-establishing and carrying 
on the above old and well-known engineering concern. The 
works were established about twenty years ago, for the mak- 
ing of the Chepstow Railway Bridge, and. are celebrated as 
well for bridges, dock gates, &e.; as for the construction of 
iron masts for ships, those in the Great Eastern steamship, 
and also the masts in several of Her Majesty's ships being 
made there. 

The Britannia Foundry, Risca.— Mr. Charles Jordan, one 
of the largest ironfounders in Monmouthshire, has purchased 
the above works, which were sold by order of the Court of 
Chancery. 

Brithwewnydd Colliery, Dinas.—Notwithstanding three 
or four failures, Mr. Daniel Thomas, of the Adare colliery, 
has commenced sinking the Ynysgrug Pit, in the RB 
Valley. 

The Iron Trade.—At the present time the iron trade 
of South Wales is much quieter than was anticipated ut the 





reed Art Exhibition at Oardiff.~-The committee 
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to the belief that there will 

rails and other matériel this 

the large amount of business; ly to be transacted with 
American buyers, gives to the nagrket a cheering and healthy 
tone, and tends to support pridgs which would otherwise in 
all probability bave a tendency give way. There is little 
alteration to note in the home +, the principal railway 
aes now in the market the Great Northern, who 
are desirous of placing a eont for 1009 tons of iron and 
400 tons of steel rails, and, b are entertained that other 
companies wii. speedily follow, their financial position being 
much better than it has been for some time past. There is 
a good continental demand for bars, and pig iron commands 
about an average sale. f 


The Tinplate Trade-<The prospect of the tinplate trade 
ually improves ag #he year , and the leading 
makers adhere firmly qudistiies, which no doubt they 
will continue to do i are reevived from 
the Russian and U markets. 


The Steam and 
activity is to be wit: 
of steam coal for 
markets, there being @ 
for house qualities 


Taar there is room 
to any one who bas 
therefore, have arriv 
hitherto had an ap 
satisfactory. " 
cork belts, and of li 
as in the mackintosh) 
appears to embody 
fects, whilst at the 


ement in life belts is patent 
3 _ the matter, antl who will, 
the cebclusion that we have not 
ii ‘thay be considered as wholly 
defects of bulkiness, as in the 
loss of {horn a puncture, 
halts. - The Nautilus life belt 
which.overcome alk these de- 
r is very siny in construc- 
oa. Jt ieaeee eer ¢ Count de G. Liancourt, a 
rene , for many years been activel 
eng in matters compacted with the siemaiities of life 
from, shipwreck and i consists of a 
on made of two r 
vabhce Saat with. the 
ends are closed by wooden @ikes 
two spiral 


springs of coppered ivom wire, which are soldered together 
side by side, These springs serve to retain the ahead 
form of the belt when distended. When closed the belt is 
com ed into « length of 7 im., but elongated, it spans 
the body, round which itis fastened. In one of the dises is an 
air valve ing inwards, so that the act of extending the 
apparatus causes it to be filled with air. For double safety 
a cork is inserted in the valve hole, which is withdrawn on 
closing the belt after use, the valve being opened by the in- 
sertion of the finger. The valve is of leather with a whale- 
bone spring, so that moisture cannot injuriously effect it. 
The belt is secured by a hook-and-eye arrangement, and for 
additional safety a frog is also provided. We were present 
yesterday at a trial of this belt, which was fastened round 
the chest of a full-sized man who did bis best to keep under 
water, but found it impossible to succeed. To prove the non- 
liability of the belt to collapse or to become filled with water 
if punctured, a number of pinholes were made in the casing. 
Immersion in ‘water, however, failed to produce any effect, 
the air side. aided by the springs, effeetually keeping the 
apparatus in working trim. Asitis possible that the wooden 
dises at the ends may be split by rough usage on an emer- 
gency ; the inside of each is covered with a double layer of 
the waterproofed canvas, so that the entrance of the water is 
thoroughly prevented. Should a rent take place—which, 
however, is not very probable, as we did our best to tear the 
fabrie and failed—it is readily repaired. In fact, a supply 
of the outer materia! and the solution will enable any one to 
re-cover the framework »f the belt. The apparatus is manu- 
factured by Mr. Maw, of Aldersgate-street, and is unques- 
tionably one of the most promising life preservers we have 
yet seen. 


— 


Tue Crevetanp Laxe Tonwet-—Cleveland, Ohio, tired 
of her nauseous water, is. imitating Chieago in the construc- 
tion of a lake tunnel, wherewith to obtaim the requisite 
supply of unpolluted liquid. The work—which when com- 
pl will consist sim > in a shore shaft sunk to the proper 
depth, a tunnel extending out’a mile and a quarter into the 
lake, and a vertical shaft and crib at the outer end, with 
inlets for the admission of the water—is being carried on 
under iderable difficult The mining is a tedious pro- 
cess, as there is only » for one man to work. The in- 
strument used is a pick with a bit nearly as broad as an adze. 
The elay is so strong and adhesive that by the most vigorous 
blows of the miner oaly little fragments are chipped out #s 
large as a man's fist. The work night and day, 
the miners working by reliefs the entire twenty-four hours. 
Next spring the erib will be placed in position, and the outer 
shaft sunk, so that the work can be carried on simultaneously 
at both ends of the tunnel 
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LITILER’S CIRCULAR SAW GUARD. 
To rue Eprgom. or Byginergime: ; - 
S1n.—tn your sue of the thie, Tf you astra a 
gt fo ae ee patented by Mr, 
in Littler, of Cannock 
I to say that I have adopted the same — 


ago, and it may be seen in use at the Stamp 
Tuomas Bex. 
Stamp End Works, Lincoln, March 8, 1870. 








as OR AY BRAKES. ; 


‘Eprror or ges na 


swerin 

1. = the cost, I am in a position to state that the 
total expenditure in fitting the apparatus to an ordinary 
narrow gauge 4-wheel carriage will be under 10%. 

2. Repairs. A careful inspection of the appliances of my 
system will prove that the amy ae as readily come-atable as 
these of any other brakes now 

as to the use of the patent in frosty weather. 

Ths} is completely met by the use of water impregnated with 
salt. The prospect of the water freezing in very cold weather 
has been provided for in the specification by the use of salt 
water, which you are aware does not freeze but at a very low 
temperature. 

I hope soon to have the system practically tested, and will 
then furnish you with the actual results. 

Yours faithfully, 
Epwarp D. Barker. 
22, Great G -street, Westminster, 
March 16, 1870. 
(We willingly insert Mt. Barker's letter; but we at the 

same time to say that he has not ‘eonvineed us of 
the practical advantages of hie brake.—Ep. E.] 


eel 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


56. WILLIAM JAMES PURCELL, Strathroy, . “Improve- 
ments in the means for moistening the Rn. of letter hoaks 





and col 

1164 » ta betodhs | 
loading arms and cartridges. 

225. Hawry Baows GREENWOOD, 8, Lrinsnocad, Mortis park, 
South Hackaey, electric telegraphs.” 


317. AMPRED Viscext™ Newrow, 66, Chancery-lane, “Im 
317. + 4 prove- 


rendering fabrics 
Decnipadtien te be used for 


389. ARLES Power aah FREDERICK Pontivas, ‘and Anraony 
Saeewoov, Albion Works, King’s Cross, 


machinery or apparatus for spent hops, grains, beet- 
root, or other substances proersses of rave and 
a . © extract liquer or moisture therefrom.” 
393, Jakes THomsow, 18, Whittington-road, Peckham, and 
Wititam THOMSON, 22, Car’ . Peckham, « Improve 
4n ventilation of and apartments,” 


ments 
Wr.isau Roper? Laks, Southa 
proved apparatus for 
397. WiL.1aM Ropert 
in aed 


395. * Im- 

ng fringe upon woven fabrics.” 
~hanggnres gaan buildings, “Improve- 
moré especially designed for 


th hotiAin 


Wrist Ropexr LAKs, & 
provements in looms for weaving.” 
403. Joun maar, 28, Great Prams mt pn Westminster, “ Im- 

pene ge in subaq i for 
eff. same.” 

405. Davi DAL6LIBA, tieiune “Improvements in looms for 
wearing.” 

407. Witiiam Roser? Laks, 8 
ments in spring seats and bed bottoms.” 

410. Mia Srort, Amon OaDEN, and WILLIAM Cookson STarForD, 
Asbton-under L “ Improvements in the construction of 
clearers applicable ie to machinery used in the preparation of 
cotton and other fibrous materials.” 

411. JAMES SMART, Stratford, “ Improvenrents in slide valves.” 

413. Istpor NascH, Berlin, and CuarLes Griuwe, Brunswick, 
“ Imeprovements in machines to overcast and 
buttfthole hems by means of one single needle.” 





“Im- 


tions , and " 


PP 





ws Fr 





a, * Improve- 


417. WILLIAM SPENCE, 8, Quality- court, “ Improvements in ma- 
chines for polishing yarns or threads.” 
418. James Henny Passrnecows Couson, Bristol, “An improved 


portable frame for playing billiards upon an ordinary table.” 

419. BENJAMIN LOOKER, Kingston-on-Thames, “ Improvements 
in the construction of horticultural structures, cases, or enclosed 
spaces for use in growing seeds, plants, fruit trees, and other 
vegetable productions.” 

421. JOHN BorrentLt and Jouw Borrenits, junior, Leeds, * An 
improved method of consaming smoke and economising fue! in 
steam boiler aud Turnaces.” 


423. Maatry Brown, = ts in the manufacture 
of the be rein. 

425. Wiliam Thomas Warrewar, Wa Motined park. coed, 
Hi in for printing and 
i ER ee ee ee, nae for 

477. Jom k, neat Rosa, “ machine or 
apperates for ‘or other “g 

429. bewnngesy ~~ “Im in 
a } facing, grooving, or 
o ot thereof 
oie for other purposes, eit — 


Witiiam LaRKING, Mill Farm, Bramford, “ Improvements 
a Bire-escapes.” 

433, WILLIAM WHISLDON and J6m@N Beck, 190, Westminster 
bridge-road, - * Lm provements i in cocks and vaives, and in packing 
for the same,” 

435. Ropeat Fraxce Fareute, Victoria he ey “ Improve- 
ments in metallic packing for stuffing-boxes 

436. JoHN bel og = Wusiam Pete. | Johnstone, N.B., “ Im- 

rove or production of metallic pipes 
and sheeta, eat in meking joints therefor.” 

437. Henry Sravoviss Baniow, veg “ Improvemente 
> ie os coustraction of caskets or boxes for jewels and other 

ies.” 





cating a shephg a4  aaprewement ja machinery 
apace aaa 
Haney Couns, Ar and ROvERT 


Clerkenwell, 
Heoeges, High-street, Camden Town, ) eee 
ew we a ed are r for | 
















BUACKE vements in locomo- 
—_ eaeeosss Seo eae 


SWILLtAM SMITH, Heywood, “ Certain improvements in looms 


weay 
. Isaac , Hilt House, Parnstield, near Southwell, * Im- 
to for measuring oil and other liqaids.” 
ALLAN STEWART, 12, Old Cavendish-street, “ Improvements 
failway and other wrappers.” 
45% WittiAm Mivpcepitcn Soorr, Birmingham, 
its in breechloading firearms.” 
JouN ABKAHAM, Birmingham, “ Improvemente in cartridges 
, ard in percussion 





“ lmprove- 


contral-tire cape 
for said cartridges.” 
44. Laurence Hits, PortGlaegow, “ Improved safety appa- 





ratus for locomotives and brake wagons. 

455. 
Leeds, “Improvements in apparatus for preparing and spin- | 
ning flax, tow, wool, and other similar fbrogs sabstances.” 

456. James Basseue, Great Queen-street, Westminster, and 
HENRY MATTHEWS, Gower-street, “ Lmprovements in the manu- 
factare of artificia! fuel,” 

459, Wittiam Roseat Laks, Southampton-buildings, “ 
ments in the manufacture 
ment. "2 

466, Joaw Dawson, Seaton Sluice, and NATHANIEL Grace 
Lampecr, Lownde s-square, “ Improvements in glass and other 


furnaces. 
461. Bristow Hon, 1, Serle-street, Lincoln’s-inn-fields, “Im- 
provements in reaping and mowes machines.” 
Sietsuenp Leoni, 44, Paul-street, New North-read, 
pa es a in po Rn “for cooking, beating, and light- 
464. LAURENT LucON and Zon PHIGNE Widow Krny, Nantes, 
* An improved horizontal pump.” 
465, James MACNEILL, Glasgow, 
facture of soap, and in the 
employed therefor.” 
466, Rosen? Francis Devry, Sheffield, “An toyproved adjust 


er, 

Sina DvupLEY Av STI, 40. Mosley-strect, Newcastle-on- 

ryne, “Improvements in lubticators.” 

WititaM Bess, Oid-streét, St. Lake's, aud Pryor Hack- 
WORTH, Albert-street, Penton-atreet, Islington, “ lm provements 
in inery or apparatos for dressing or working stone.” 

469. JOHN WaALusLky and Tomsés Roseats, Mirtield, “An 
improved method or means of ornamenting woollen, calico, and 
sealskin cloths.” 

47. Evan Agtive Leson, Manchester, * Certain improvements 
in the constraction of cylinders and rollers wed for carding 
cotton, wool, or other fibrous substances.” 

471. GOVANNI Barrimecst, Naples, “improvements in lamps 
~~ burning hydrocarbons, applicable for railway and other 


mn Rupotree De ERRE, King’s-road, Chelsea, “Improvements 
in velocipedes.” 

477. Eowanp Lorn, Todmorden, “ Improvements i in machinery | 
for preparing spinning and doubling.” 

478. CHARLES AkMAND Ro@se and CHARLES MARTIAL GaLter, 
$2, Boulevard Sebastopol, Paris, “ Improvements in the mana- } 
factare of stoppers for bottles of all kinds.” 

479. Lowm Epovarp PEYROUNTL, 82, Boulevard Sebastopol, | 
Paris, “ Improvements in the manufacture of gelatine capsules 
or transparent covers or cases for thread, cotton, or other | 
articles.” / 

430. Clement Heaton, Garrick-street, “ Improvements in the 
means of preventing the bursting of water pipes by the action 
of frost.” i 

481. RrcHARD Hunt, Scarborough, “ An improved apparatos or 

le for storing and for withdraw wine or other | 
liquids, part of which apperatas is iso applicable wherever a | 
a inay be required,” | 
BuaDuey Baenanrn, Sere ae street, Islington, “ Lm- 
yg on in infants’ beds or bassine 

433. Samuet Witson CLARK, Tower ngs OR 
ROBERT SYKES Claphaw, “fiaprovements in hand signal and 
other 

Epwin Ouarnn, Glasgow, 
bagatelie tables.” 

485, Isnam Bacos, High Holborn, “ Improvements in the mana- 
facture of the carbonates of ammonia.” 

486, THOMAS Ruasett, Aberdeen, “Improvements in the ar- 
rangement and application of auxiliary screw propellers to | 
sailing vessels,” 

487. CHARLES BAnTHoLomEWw, Doncaster, 
apparatus to be used in getting coal.” 

488, Jonas Brown, Gildersome, near Leeds, “ An muaeves 
process for the conversion of the hard waste of flax, hemp, and | 
tow into thread or yarn.” 

489. JAmus Luz Norton, Belle Sauvage-yard, Ladgute-hill, “ Im- 
provements in emb ig machinery.” | 

490. Groen Jones, 20, Reston’s-teveaan. Millwall,“ Improvements | 
in the construction of furnaces to effect comeumption of smoke 
and saving of fuel.” | 

491. Tomas Reip, Monkton Miln, “Improvements in ploughing, 

lements.” 


and in ploughing i  * 

492. Ennesr Hud, Nether Edge, Sheffield, “ Improvements in | 
machinery for engine turning or engraving metallic or other | 
surfaces,” 

4938. Matrusw Wiison, 1, Wellington. street, Southwark,“ Imn- , 

cages,” | 


Improve- | 
of vegetable parchment’ or parch- 


“mprovements in the wanu- 
modes and means or apparatus 





and Wri.tam | 


“Improvements in billiard and 


“Improvements in 


we Hower | bird 

overt Lakix, Manchester, and Jown BaYtey, Heaton 
Norris, “ lmprovements im machinery for preparing spinnin: 
twisting and doubling cottep and other fibrous material.” 

495. Marruew Heyey NieHoLsow and Grores Booxer, Eyre- | 
street, SheMieid, “ An improvement in applying metal handles to 
table knives and forks,” 

496, Cuan ies THOMAS, Bristol, “ Improvements in soap frames.” 

493. Joun Henny Jonysow, 47, Lincolo’s tun-flelds, * * Imnprove- 
ments in the obdtai nt or p duction of oxygen gas.” 

499. Jonw Hamuonn, New. road, Rognor, Tapeoreh 
for washing aud eieansing clothes end other textile fabrics,” 





501. GroRGs Newsum, Holbeck, near Leeda, ao gage in 
machinery for lithogra: aud letterpress prin 
502. Sameet OSBORN ned Wienthn HENRY Boren sawent ert, Sheffield, 





aabasesiea of oll tunbeoe and mow- 





436. Hever Beaxovisl Banow, Manchester, “ Lapre 








bd Improved ae for heating knives for 
ing in order to the partial hardening 


513. Roseer GARDNER, Glasgow, 


THomas WHITRHEAD ond Henky WavLton WHrrenead, | 519, Francs ey Skerries, 


521, 
| 523, Writiam’ Viwcest Newron, 


Sah. 


535, 


524, 
S4l, 
570, 


G4. 


| 663. 


636, 


| 642, 2. 


} 507, 








+4 im machines for 
6. Jons hang peed reagees fy soe “Im- 
in epparatus to 
employed f er toent popouea a 

507. Pi od penn mar Rast * A new or improved 
ep a 
ee aeemeen n 
etna a a animal, 

suport in 
aumento amen age 


presen fsa si Faank Clase ——_ 
sock msnafasture, and 






otographic effects 
at” Wales pf LAKE, Speer wa 
method of producing an proved itd 
J F ces from toe yen portions of the 
F St Ee a ae Vial me, 


‘phunt. : 
517, ALEXANDER WiLdiaw Barn, 61 and 52, Frith street, Soho, 


“Improvements in producing end ead cover papers for hooks 
in order to retain brililaney of surface.” 


* 


and securing cattle being manaes 
other Vessels,” 


GEORGE oraz ELLA, #1, Gracechureh-séreet, “ 
ments in apparatus for washing, "ee En aud oT ee 
ments in eprings for carriages and 


625, Gongs Levon, Gost.lane, mencien: S tkepoovedhenth fn the 
maseloctaans of stocks for acrewing and cutting iron pipes, bolts, 
and other 


ilar uses.” 
527, JAmes Fanmen, Salford, “Improvements in machinery or 


epparates for drying woven fabrics and yarns or threads, and 
for ‘ageing’ woven fabrics.” 

Cuae.es Hewry Astros, Swansea, “ Inrprovements im the 
manufacture of Bon: ting material for preventing the ra- 
diation of heat.” 

ALEXANDER MELVILLE CLARK, Me apey eres “im 
provements in apparetus for binding together or papers,” 


Months on the 
Suasiepteane: pagianceed oe _ on on 


Henut AveeN BONNKVILLR, 10, Sack vilie-vtreet, Piecadiny 
An epperatus for the mapufactore of the lege of half boots, 

Henn: Apaize Boxsevit.s, 10, Sackville-street, Piccadilly, 
“A new and useful ituprovement in steam ¢ 

Ava WrseAnn, San France’ California, * An improyed 

lewhee! for propelling bray A 
Huwey HAYWAno, New Jersey, vs, “Tm 
ments in the manufactare of and fabrics en contatning 
hair, and in meane or setnede for shaping and utfising fabrics 
containing the same or apalugous po materiai.” 


Patents on which the Stamp Duty of £50 has 
been Paid 


513, Jonn Casn and Jossrn Casu, junior, Coventry,“ An tm- 
provement in the manufacture of towels,” Dated 2th 
february, 1667. 

1618, GEORGE HASEL TINE, 8, South ton-buildt “t 





mprove- 
ments in the manufacture of packing for the joints of steam 
engines, pumps, and for other purposes.”"—Dated 5th March, 
1867. 
65, Tuomas Smant TuensvLt, Birmingham, “ improvements in 
mourning and other locketa. which improvements may also be 
applied to other dress ornaments.”— Dated 8th March, 1867. 
[4. Joun Heway Jounsos, 47, Lincoln's ina-elda, 4 improve- 
ments in machinery or apparetas for sewing and ornamenting 
textile fabrics and other like goods, and in the appliances 
copnected therewith.”--Dated Ist March, 1867, 
Max Gossi, Antwerp, Office 11, Rue des Peignes, “ Improve- 
ments in transporting, warehoust and barrel! petroleum 
oil] or liquide ighter than water.”—Dated 2nd March, 1467. 
601, JAMES Maxouent end Jonn , PagKen, Prospect Foundry, 
Bowling, near Bradford, * Improvements in eerie 
for generating, superheating, and conteneng nem. 
ing or boiling water or other liquids, parts of thar sppliceble 


to other putposes,”—Dated 4 March, 1867. 


ai 


| 613, Joun Casw and Josera Osan, janior, Cove .“ An im- 
rovement in the manufacture of towels,”— 25th 
2 bruary, 1667 
729. James Cowykas Mogeect, Leyland, “ ag gr in ap- 
paratus applicable to dry closets for disinfecting and degdur- 
ising and preparing manure, parts of which are foo mage to the 
separating of cinders from ashes “* Dated Mare! Sandon 1876. 
641. © HARLES WiLLAM Stkwens, 5, Great George-street, W 
minster, * lmprovements in spparatas for measuring. water, 


alcohol, and other flaids.”—Dated 7th March, 1867. 
Lana Dimock, 97, Cheapside, and JAMEs Gnestam, Manchester, 

“ Improvements in or applicable to sewing machines.”~ Dated 

7th ‘oh, 1867, 

WILLiamM EpWAkp NewmTon, 66, Chancerydane, “1 

ments in the manufacture of poreelalo,”—Dated ith March, 
1867. 

1679, Ropsat Davin Naprer, 20, Charch-row, Limehouse, “ Im- 
provements in apparatus connectod with steam bollers.”—Dated 
#th March, 1867. 

760. Wiustam RANDAL Hannts, Manchester, An improved belt 
hook or fastener for plecing driving and other belts or bands.” 
—Duted 16th March, 1 


Pateats on which or the Stexp Duty of £100 has 
Eowsnp Ross ca Haigh, near Wigan, “ lerprove- 
commectod 


ments in bait a im apparatus therewith. — Dated 
24th Fev 





a tis net Birmin, I i 
s * yeoamis pl % Rirmtug “bed Wear March, 1 
Tue Fiast Teinonarn Monrt.— The statement 
original 
a trom ee oe, Professor Morse when he 
his patent, has been u from s 4 of rubbish in 
lying for » The clumsiness of t 
sont wish ths oe of the present day, ix 
nearly 2 ft. long, and has « large lamp of Wad at the 


is“ 
the roands” of the rng ec ele the taidel of 
cellar of the Patent Office at W, 
furthest from the hand, tw throw the key up 
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THE CHANNEL FERRY: HYDRAULIC LIFT AND LANDING STAGE. 


MR. JOHN FOWLER, MR. J. ABERNETHY, AND MR. W. WILSON, ENGINEERS. 
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THE CHARTERED GAS COMPANY: RIVER WALL, BECKTON. 
MR. FREDERIC J. EVANS, ENGINEER. 
Fig. 2. 





uce in our pages. 

i is great undertaking is rapidly advancing, 
PE eS 0 eens rea | 
Parliament. sketch given above illustrates | 
which it is intended to ship and unship trains 
at all stages of the tide. The arrangement consists of a lattice 
i ee oe oe a each end, 200 ft. in | 
. To upper flanges of the girders, 

at each extremity. is fixed a cast-iron tri jar frame, from 
the of which « chain over & 'y, and connects 
with hydraulic hoists, by hich the whole platform can | 
be raised or lowered as necessary. At the outer end of the 
a hinged platform, which can be raised or lowered, | 
couples the bridge with the upper railway deck of the ferry. | 
See Oe eet ne ee | 
tomunthesotmanelines eae wees wi | 
be seen a upper railway turns upon a centre, 
and can be lowered until one extremity takes S tentn on 
the lower deck, and so forms an incline up or down which | 
the wagons can be taken. When not so employed, the in- | 
cline can be raised flush with the upper deck, and form the 
road over which the carriages are conveyed into the boat. | 


————————————_—_== 


Froativa Teieorara Stations.—It is proposed to es- 
tablished off the American coast floating electric telegraph | 
stations, similar to the one now in construction in this | 
country, and intended for use sixty miles off Penzance. 


Americas Parewts—From the report of Mr. Samuel D. | 
Fisher, the American Commissioner of Patents, which has | 
just been published, we extract the following statistics of the | 

tents taken out in the United States during the past year: | 
Number of applications for patents during the year | 

1860... ese vee eee eee eee 19,271 
Number of patents issued, including re-issues and | 
Number of applications for extensions of patents ... 
Number of patents ex ose eco ene eos 
Number of caveats filed during the year ... 
Number of patents expired during the year eve 
Number of patents allowed but not issued for want 

of finalfee ... eve wee ove ove ose 
Of the patents ted there were to citizens 

of the United States... ove ose 18,4 
Subjects of Great Britain _ ... eve 
Subjects of the French Empire ose 
Subjects of other foreign governments 
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Sream SERVICE BETWEEN AUSTRALIA AND AMERICA.— 
The Sydney Empire says: “A line of powerful steamers, 
combining speed with every comfort for passengers, having 
large — eabins with ventilation, will connect t 
continent of America, calling at Honolulu, Fiji, New Cale- 
donia, Brisbane, and Sydney. The route embracing al! these 
of call we have indicated for adoption, for the sake 
of performing the whole voyage in fine ical weather and 
avoiding the stormy coast of New ; i 
New Zealand and Victoria will be conveyed thither by a 
branch line from Viti Levu (Fiji). A subsidy of 120,000/. 
per will be ired by company, to enable them 
to lay on the line a class of steamers sufficient! powerful to 
maintain a rate of to accomplish the di from 
Li i to Sydney in 49 days. Of this amount the Ameri- | 
can, and Hawaiian Governments will contribute a 
part. The balance, aot exceeding 75,000/., would be required 
to be furnished by the Australian and New Zealand colonies. 
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NUTTING MACHINE. 


DESIGNED BY MR. THOMAS VAUGHAN AND MR. EMILE WATTEEU, MIDDLESBROUGH-ON-TEES. 


In an establishment where large quantities of bolts and 
nuts are manufactured, the mere screwing of the nuts on the 
bolts when finished involves a considerable expenditure of 
labour, and it is for the purpose of diminishing this labour 
that the neatly arranged machine, of which we annex illustra- 
tions, has been designed by Mr. Thomas Vaughan and Mr. 
Emile Watteeu, of the Vulean Works, Middiesbrough-on- 
Tees. In our engravings, Fig. 1 shows a front elevation of the 
nutting machine; and Fig. 2 is a longitudinal vertical 
section. 

In these figures, A is a dise or cylinder made to revolve in 
the framing, B, by means of the fast and loose driving 
yulleys, C, C', the shaft, D, of which runs free in a bearing, 
:, formed in the cylinder, and carries a spur pinion, F, in 
gear with a spur wheel, G, fixed on the boss, H', of a pinion, 
H, running loose upon the spindle, I, carried by the framing, 
B. The pinion, H, is in gear with a spur rim, J, fixed on the 
cylinder, A, which thus receives a slow rotatory motion from 
the pulleys, C, C'. Near the periphery of the cylinder, A, 
a number of cylindrical holes are formed, and into these are 
fitted spindles, K, furnished at their front ends with recesses, 
in which are dies or sockets, L, for receiving the nuts, M', 
to be serewed on to the bolts, M. These bolts are carried in 
notched sockets, N', fixed on the circumference of the disc, N, 
so that they can be removed when necessary. This disc is 
carried in an adjustable manner by the eylinder, A, a cylin- 
drical projection, O, being made to slide with a feather in a 
corresponding recess, P, in the cylinder, A, and the adjust- 
ment of the disc, N, farther from or nearer to the cylinder 
(aceording as longer or shorter bolts require to be nutted) 
being effected by means of the screwed spindle, Q, fixed to 
the rear end of the cylinder, A, and passing through the 
serewed bush, R, carried by the dise, N. A lock nut, R', is 
provided for securing the disc in position when once adjusted. 

Upon the rear ends of the spindles, K, are fitted spur 
pinions, 8, which by means of the conical washers, T, and 
screw nuts, U, are frictionally coupled to the spindles, K. 
The pinions, S, are in gear with the spur wheel, V, fixed upon 
the f wry D, of the driving pulleys, C, C', so that the rotary 
motion of the latter is imparted to the pinions, 8, which 
thereby cause the spindles, K, to revolve in the cylinder, A, 
while at the same time they are carried round by it. 

From this arrangement it will be seen that if, the bolts to 
be nutted be placed in the sockets, M', as shown, and the 
nuts be placed in the dies or sockets, L, opposite the bolts, then, 
as the bolts and nuts are carried round by the rotation of the 
cylinder, A, and dise, N, the simultaneous rotation of the 
spindles, K, in the dise, A, will cause the nuts to be screwed on 
to the bolts, the speed with which the spindles rotate being so 
adjusted that if the bolts to be nutted as also the nuts are in- 
serted into their respective sockets or dies on one side of the 
machine, then by the time the dise, N, has travelled round into 
such a position that the said bolt will fall out of its socket 
the nut will have been screwed on to the latter to the re- 
quired extent. The frictional coupling of the pini 8, to 
the spindles, K, prevents the nuts trom being screwed on to 
bolts with a greater degree of tightness than is required, as 
when the spindles, K, offer more than a certain degree of re- 
sistance to rotation the pinions, 8, will tarn upon the spindles 
without causing the latter to revolve. 

The machine, which is oy apne of very simple con- 
struction, is rendered available for nutting bolts of various 


sizes; firstly, by the adjustment of the disc, N, as described ; 





and, secondly, by fixing upon this dise and into the spindles, 


Fic.2 ° 


K, sockets or dies, N and ,L, corresponding in size to the 
particular bolts and nuts to be acted upon. 


RE-RAILING RAILWAY VEHICLES. 
To rue Eprror or Exoivennina. 

The enclosed sketch represents an apparatus for replacing 
ears upon the track, which has been in very successful use on 
the line of the Pittsburgh, Cincinnati, and St. Louis Rail- 
way, for the past three years; and upon the Chieago and 
North-Western Railroad for a stil] longer period. 
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The apparatus, known as the “ Wrecking brog and Plate,” 
consists of two pieces, the “frog” A, and the “ plate” B. 
The “ frog,” which is intended to lift and guide the wheel, 
which is upon the outside of the track, and which must cross 
thé rail before coming to place, is formed of the guiding 

, made from §, in. square iron, forged to the form 


in Fig. 3, and connected by « loose rivet joint to the 
C, which is made of flat bar iron 4 in. x 1 im., bent to 
of 


bar, A. 
shown 
stand, 
such form as to straddle the rail and rest firmly upon the 
sleepers. The loose rivet connecting the guide bar and stand 
admits of free motion horizontally, so that the bar may be 


| the engineer of the works. 





placed at any Ere ee and the frog may be used 
either right or left. 

The “ ,” B, is used under the wheel, which is between 
the rails, and which therefore requires to be lifted only to 
such height as to allow the tread of the wheel to on to 
the head of the rail. It is made of stout oak plank, 4 ft. 
long, 8 in. wide, and of a thickness equal to the difference 
between the heights of the rail and flange. It is dressed to a 
wedge form as shown in Fig. 2, and the upper surface is 
covered with plate iron j in. thick, secured by bolts with 
countersunk heads and nuts. Two bolts at the end are made 
to project 4 in. below the lower surface of the plate, and are 

i 80 as to prevent slipping on the wooden sleepers. 
The end of the guide bar of the “ frog” is torged with two 
points turned downward, for the same purpose. The wheel 
on the “ frog” rides on its tread; that on plate rides on 
its flange. 

Each train on the road is furnished with one “ frog” and 
one plate, Their efficiency is shown by an instance which 
happened under my own observation, about one year ago. 
One truck under the tender of the engine attached to the 
eastbound express left the track. The train was immediately , 
stopped, the track replaced by the use of this apparatus, and 
the train again under way ; loas of time being only three 


| minutes. There is no patent on this apparatus. 


Trusting that you may deem this worthy of a notice in your 


| valuable journal, I remain, — truly, 


zomas H. Jonsson, 
Assistant Engineer P. C. and St, L. Railway. 
Steubenville O., U.S. February 6, 1870. 
( We willingly illustrate Mr. Johnson's simple and effective 
“ wrecking frog” ; but it is at the same time only fair to 


| state that a very similar but much neater contrivance for th: 
| same — was introduced in this country some time ago 
by Mr. Wil 


liam Stroudley, now the locomotive superintendent 
of the London, Brighton, and South Coast line, and formerly 


| of the a age Railway. Mr. Stroudley’s “ ramps,” as they 


are ca were illustrated by us on page 106 of our fifth 
volume.-~Ep, E.} 


NEW YORK SOCIETY OF PRACTICAL 
ENGINEERING. 

Tuts society met on the evening of Wednesday, January 
12, in Cooper Union Building, James A. Whitney presiding. 

The regular paper on Steam Koad Rollers was read by 
Mr. J. K. Fisher, of New York City. The following is an 
abstract of the paper : 

There are now in New York and Brooklyn three steam 
rollers, two built by Aveling and Porter, and one by the 
Morgan works, from my , Sneed modified by Mr. Main, 
Aveling’s is 15 tons weight. 
Ours weighs 13} tons. The construction of Aveling’s is well 
known. Ours has a roller 7 ft. diameter and 6 ft. long divided 
into three parts; the middle part being keyed upon the axle, 
and the outer parts loose. On an arm of the middle part, on 
ite axis, is a bevel pinion, which gears into s bevel wheel on 
each outer part, so that, in turning, the parte travel at 
different speeds corresponding to their respective distances 
from the ‘seage of the curves they describe. This differential 
gearing been used on steam carriages. The steerin 
wheels are 44 ft. diameter and 15 in. face, and the axles r- 
14 ft. apart. A fifth of the whole weight is on the stecrers. The 
differential gear works well, and is deemed highly advan- 
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tageous by those who 
materials without — 

The engine is ak gn ord cy Emerg kind, with a 
locomotive boiler The crankshaft | 
carries « pinion which phn» Bom Iniee The cual | 
mediate shaft. this intermediate shaft is a bevel pinion, 
having 16 teeth of of pith, which into a bevel wheel 
that is keyed upva foray. an the roller. The pinion slips so 
that its shaft just the edge of the roller. The boiler and 
sit ae ct tight angie angles with the frame and rollers, bat 
a little oblique, so the fly whee! may not project beyond. 
the frame. The engine makes 15 turns to | turn of the roller 
the aang Oa ee pole, which has a sliding bolt 
in 9 socket, and is connected to a nut on a screw that is placed | 
across the front of the frame. The screw is turned by a hand | 
wheel. The modifications of Mr. Main consist in using one 

instead of two, and in double gearing instead of puting 
the bevel pinion on ‘the crank shaft, and in such changes of 
the frame as were necessitated by these modifications, and in 
dispensing with the spring which I use at the front axle. 
The proportions of the gearing were worked out by Mr. Main, 
and se were the ions, as to strength. T 
chief reason for these deviations from my design was cheap- 
ness of construction. 

a Beers of this roller, compared with Aveling’s, has 

as lst, four-fifths instead of half its weight 
telag en the driven roller, it seldom slips, in starting, or on 
soft ground. When a roller or wheel slips, on soft ground, 
or on the unconsolidated materials of a road, it tears and 
cracks the ground instead of slipping smoothly over it. 2nd, 
when turning short, Aveling’s has but one whee! bolted to the 
axle, and about a quarter of the whole weight available for 
adhesion ; and is therefore so much more liable to slip than 
this, which has always four- ee = the weight for adhesion. 

How much these advant t to I cannot say, 
from some observation. The Frensh use all their weight for 
adhesion. They have two rollers for each machine, and 
drive both of them; and they deem this arrangement 
necessary to good working. They also use double engines, 
which are less liable than single engines to slip. I have 
observed more cracking than is allowable if it can be avoided. 

The French rollers, by Gelerat, are 4 ft. diameter, Aveling’s 
15-ton roller is 5 ft. and his 30-ton roller is 7 ft. I proposed 
Sft., which was d od object ble on account of cost. 
The smaliest are the most likely to slip, and dig, and raise a 
wave in front ; and a 4 ft. roller with the whole weight driven 
would probably in this respect not work so well asa 7 ft. 
— with half its weight driven. And tor this reason very 

rollers are preferable. 

weight of wheels or rollers, for equal penetration into 
the road, is as the square roots of their diameters. Their 
tendency to raise waves, or push up the ground in front, is, 
I think, in pr ortion to their weights er divided by their 
chameters. follows that large rollers may be made 
heavier than sinal! ones, so that they will penetrate deeper 
at each transit, and finish a road with fewer transits. This 
is an important consideration: all the rollers now have to 
be run many times over; and it is evident that a light roller, 
though run a hundred times over, as has sometimes been the 
oer may fail to crush stones that will be crushed by 
eavy wheels. It is, therefore, necessary, in the outset, to | 
determine what weight is required to crush whatever can be 
crushed, so that a road may not be worked into hollows by 

a ate“ after it is supposed to be finished 
ell, assistant to lelford, collected facts relative to 
ais matter. He found that 10 ewt. was often carried on 
each inch width of a 4 ft. wheel, and sometimes much more. 
It is, therefore, requisite that more than 10 ewt. per inch of 
width should be put on a roller the last time it goes over a) 
road, if it be 4ft. diameter, and a greater weight in propor- 
tion to the square root, for a greater diameter ; viz., 1500 Ib. 

per inch of width for a 7 ft. roller. 

None of tae rollers are so heavy as this computation re- 
quires; nor are they ever loaded to this weight, that I have 
heard. Aveling’s 50-ton weighs 709 1b. per inch of width, 
less than half what is required. This 15-ton roller in the 
Brooklyn Park is run many times over the road; and the 
roller we have made for the Sennishaw Pavement Company 
makes little impression, and is run many times over. To fulfil | 
the conditions of weight and height to prevent raising a wave, | 


a 














a roller should be 10 ft. high, and weigh over 100 tons. 

I doubt whether any gearing can work a roller so heavy 
as this, without serious disadvantages. Gearing is exposed 
to dust, which wears it rapidly; and the back-lash becomes 
so great that the roller runs away from the engine, and | 
jolts violently when passing over an uneven pavement or 
road; and such action may break bridges, sewers, pipes, and | 
other structures that have to be passed over. I therefore | 
propose to work by hydraulic engines, directly to cranks on | 
the axle, like a locomotive with one pair of drivers. A steam 
pump will circulate water or oil through the e »ngines. There 
must be little air in the pressure chamber, and there must be 
an automatic regulating valve in the eduction pipe, so that 
the roller may not run down from a hillock, but be lowered 
without the increase of speed. There is no limit, within the | 
weight that roads can bear, to the power that such engines 
can transuiit steadily ; but there ie a limit beyond which 
gearing cannot work conveniently, and this limit seems to 
have been reached in the engines now in use. 

The speed is a question not yet agreed on. Mr. Mostin 
thinks two miles per hour better than a higher speed. But 
graves le engines cannot work steadily at a low ro 

or cael momentum to get over uneven and soft places. 
Two miles an hour is difficult for them, but halfa mile an 

hour is practicable for hydraulic engines. The speed is a 
question of settling and gradual crushing. Rupture or 
crushing does not oceur very suddenly when the stress is 
slowly applied; but a substance will crackle for several 
seconds before it breaks. A wheel slowly settles to a depth 
much greater than it penetrates when in motion. And 
Morin’s experiments show that traction is easier at moderate 
than at low speeds on soft and even ground. These observa- 
tions indicate that time should be given for a roller to crush 





use the rollers, as it turns on louse | whatever can be erushed, while the binding cement is unset 


| Cement is of little use unless the stones are crushed before it 
sets, 50 far as they are ever to be crushed; and heavy rollers 
| are necessary to bring cement into use, and make roads 
= durable. 
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vented by a valve on each branch. 
_ The water then the beds of sand and gravel, and 





The repairing and preservation of roads will depend on 
light rollers, which may be used as traction engines. .A road 
that is rolled in the evening, when thawed and frozen during 
the night, will be for the morning travel, and better 
for the whole day t if not rolled. If local ernments 
will license such traction engines, and prohibit such as 
injure roads, carriers will roll the roads without direct cost 
to the public. In conclusion, | am not convinced that my 

original design of a double engine and single gearing with a 

epring for the front axle is not better than this modified 

ign. Ite greater cost will be more than repaid by its greater 
advantages, especially | when | it is used as a traction engine. 


THE WATER SU PPLY OF CALCUTTA. 

We have been furnished, by Mr. W. Smith, with the follow- 
ing detailed particulars relating to the Calcutta Waterworks, 
of which Mr Sm Smith is the did engine, and which, having 
recently been completed, are now in practical operation. 

The new works for the water su fy of Caleutta are eal- 
culated to deliver six million galions daily from a never- 
failing source of supply, distributed so as to "reach every part 
of the city, native and European, thereby placing good water 
within the reach of every person, and affording the means of 

t and copious flushing of the new drainage sewers. 

The works are situated on the left bank of the Hooghly, 
at Moneerampore, on the Pultah reach of the river, about two 
miles above Barrackpore, and one mile below the Govern- 
ment powder manufactory at Ishepore. The river here makes 
a sharp turn towards the south-east, and a little above the 
most prominent point of the bank a jetty projects into the 
stream, 100ft. from the shore at high water mark. The 
jetty is formed of iron girders, supported on wrought-iron 
piles braced together by single iron; it has already been 
useful for landing machinery, &c., but its principal object is 
to uphold and protect the two iron suction pipes, which here 
take up the river water. These descend into the water at the 
extreme end of the jetty, and are fixed about 4 ft. below the 








level of low water, the river being at this time and position | 


from 8 ft.to 9 ft. deep; the mouth of each pipe is protected 
by a perforated iron box. 

Water is drawn from the river, about the time of low 
water, to the engine house, 100 yards distant, and from 
thence, by means of three engines, it is forced into the neigh- 
bouring receiving or settling tanks through a large iron pipe, 
34 ft. in diameter, branches from which supply each tank by 
two smaller pipes opening into it near its floor level. The 
extreme level to which water will be lifted by the machinery 
is 31 ft. to 32 ft.; but under ordinary circumstances a lift of 
20 ft. will be sufficient. 

There are six receiving or settling tanks, each 500 ft. by 
250 ft., placed in two rows with broad grassy walks between 
them. They are built entirely of brick; their floors are on 
the level of the ground; the spaces between each are filled 
in with earth, and a well-raised and substantial embankment 


| surrounds all. At the end where the water enters they are 


7 ft. deep, at the opposite 9ft., thus giving a fall of 2 ft. in 
600 ft. for aiding in cleansing the floors. The floors are 
corrugated to facilitate the washing away of the silt, and at 
the deeper end of each tank three escapes are provided for 
this cleansing process. Each tank is calculated to hold 
about five million gallons of water, which will remain here 
from 36 to 48 hours before passing on to be filtered. 
Adjoining the above tanks, but at a lower level, are eight 
7 filtering reservoirs, each 200 ft. ag by 100 ft. broad, 
placed in two groups of four each, with broad gravel paths 
fate rvening. These reservoirs are also built of brick through- 
out, but below the surface of the ground. Each will filter a 
million of gallons in 24 hours. 
The arrangement of filtration consists of : 
i. IT 

ist. A layer of fine Pultah sand ... ... 2 6 deep 

2nd. - course Mugra... ... «+. 6 

3rd. a very fine pebbles 

4th. ” pebbles, size of gram 

5th. » ° in peas 

6th. a - a nuts 

7th. ms pe . walouts... 


Total depth of filter bed ... 8 
On the top of the first layer the de p th of water is re gu- 
lated from Yin. to 1 ft. The pebbles or gravel in use are of 
decomposed gneiss and quartsite from Beerbhoom, they are 
carefully sifted before being laid down, and the sand is also 
washed and cleaned before being placed. 


The final selection of the filtering media was made after a | 


series of experiments extending over the past two years; 
these fully establish the Pultah sand to be the best filtering 


medium, as it has the advantage of arresting on its surface | 


the sedimentary matter deposited by the water; for it has 
been ascertained by experiment, that, practically, the 
upper 3 or 4in. of the fine sand arrest almost the whole of the 
sedimentary matter, and by renewing this thin layer from 
time to time, the remainder of the sand in the filter beds | 
will continue for years to be unaffected to any appreciable 
extent by the downward percolation of the water, which 
passes off in a perfectly transparent state and in the quantity 
of the — requirements. 

The floors of the settling tanks being on the same level as 


the surface of the filtering reservoirs, water descends into the | 


latter by gravitation. At the sides of the settling tanks are 
three iron tubes which move on a pivot, and are supported 
by a galvanised iron float, so that the mouth of each tube 
remains always on or near the surface of the water, and this 
is fitted with a globular wire strainer to prevent the entrance 
of solid matters. The tubes lead into two iron conduits, one 
for each group of filters, which passes round to their outer 
flanks ; by means of branch pipes and iron gratings fixed in 
the centre of each filtering reservoir, the water passes gently 





building containing a balcony, 

can be obtained of the water, which, 
filters, is made to pass over a white marble p 
omens Se the main on ite towards Caleutta. The 
baleon & grating cover the whole form for the 
ero °F each excluding light, as well as of ne to de the Ast 

ility of any defilement ; because it is an essential requirement 
that the water, after i issuing from the filter beds, should not 
see the light, or come in contaet with any source of | impurity, 
until it is drawn for use in Caleutta. The admission and dis- 
charge of water in this well are regulated by sluice valves. 

From this covered well the water by gravitation 
through the large iron main, 3} ft. in , for 124 miles, 
under the Barrackpore road to Tallah, where it is received 
into a covered brick reservoir capable of containing one mil- 
lion gallons. There is a fall of 10 ft. im the pipe in the dis- 
tance from Pultah to Tallah. From the reservoir at Tallah 
the water passes through ‘an iron pipe into a well in the 
adjoining engine house, and is from thence foreed by means 
of these engines through a 30 in. main across the canal into 
the northern part of the town; about half a mile from the 
—— the main divides into the following three branches. 

The principal one, runs along the west side of Corn- 
walle, College, and Wellington-streets, and terminates in 
Wellington-square by two mouths: one going into the large 
covered reservoir, the other into the well of the engine-house 
close by ; either of these openings can be closed by valves, in 
the event of any accident happening. 

The next down Shaum Bazar-street and Chit- 
sesianam into Lali Bazar-street, from thence it branches cast 
and west, one pipe running along the north side of Dal- 
housie-square, and terminating in Clive-street by branches 
into service pipes; the other to Wellington-street, 
along which it runs to the reservoir in the square. 

3. This branch passes along the Upper-circular-road as far 
as Dhurrumtoillah-street, and so to the reservoir at Welling- 
ton-square. 

Thus it is next to impossible, as far as science and fore- 
thought can prevent it, that Caleutta can ever be cut off 
from the supply at Pultah. From the three branch mains 
above mentioned, street service pipes are laid down through- 
out the principal thoroughfares in the northern parts of the 
town so as to permeate the whole area. Water pillars com- 
municate with them at distances averaging 150 yards apart. 

On a line extending from just below the Mint to the 
Circular-road, a series of valves are arranged by which the 
water supply for the north side of the city can be completely 
shut off from the south, the water for the former being 
entirely supplied from the engine house at Tallah, and that 
for the latter from the engine house at W ellington-square. 

At this latter station there are two engines, each (5 horse 
power, with ~ for a third if required. From the covered 
reservoir in the square the water flows through an iron pipe 
to the engine house, and is from thence pumped through 
mains and service pipes for the supply of the southern or 
European portion of Caleutta. 

At first the water is sent through a 30-in. main to Dhur- 

rumtollah-street, where a trifurcation takes place, giving 
off branches east, west, and south; these mains are in turn 
connected with service pipes forming a complete under- 
ground network, which traverses every principal street and 
| lane in the southern part of the city. [o form this elaborate 
| reticulation in both diversions of the city there are about 
| 101 miles of iron piping laid down, exclusive of the 13 miles 
lof main from Pultah to Tallah. 
The water pillars in the southern quarter are precisely 
j Similar to those in the northern division, and are similarly 
connected with the street service pipes at about every 
| 150 yards; no house or pillar will be supplied direct from 
| the mains which are the great arteries that maintain and 
| distribute the supply to the various street service pipes. 

The legai requirement regarding the height to which the 
water should reach is 5 ft. above the pavement by day, and 
10 ft. by night, but to prevent any possibility of want of 
power, the engines ate constructed so as to raise water to a 
height of 120 ft. at Wellington-square, and of 80 ft. at allah. 

To enable a proper supervision to be exercised over the 
| pressure which must be maintained for the supply of the 
| city, a number of pressure gauges have been fixed at five 
| principal points along the mains, by which the pressure can 

, be ascertaimed, and the supply of water regulated accordingly. 
| It is no exaggeration to say that the water supply of Cal- 
cutta has hitherto been a mixture of surface drainage and 
street washings, collected in open tanks, and exposed to 
every sort of contamination from dust, dirt, and the habits of 
the natives themselves, which no amount of private filtration 
| could ever render safe. 

It is considered that the position whence the water is 
taken at Pultah is far enough off te be safe from the sewage 
pollution of the river at Caleutta and Barraekpore, and thkt 
the filth thrown into it by villagers on the bank, does not 
appreciably sfiect the vast stream into which it is cast: the 
settling tanks secure that tolerably clear water is passed on 
the filtering tanks, and chemical analysis proves that the 
water issuing from them is sufficiently pure and wholesome. 
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THE 8ST. LOUIS BRIDGE, U.S.A. 
Tus work, the chief wit one exception of the 
By ang now in progress in the United 
is being vanced as rapidly as the weather 
its, there bei ‘ands for the pro- 
of the u ing. The engi 


night, two brilliant caleiam lights at each pier have 
to be conducted with 
as much care and accuracy as in daylight The sand 
pumps, by which the excavation beneath the piers is 
accompli , are of such novel construction as to 
enable that work to proceed without any interference 
with the construction of the masonry. They have 
roved quite as efficient and reliable as was promised 
the chief engineer in his report last September. 
The first stone was laid in the caisson of the east 
pier on the 25th of October last. This pier covers an 
area of 4000 5 feet, being 82 ft. in one direction, 
and 60 ft. in the other at the base. On the morning 
of the 12th of February, the pier was 2] ft. 9 in. from 
the bed rock, and the masonry was 80 ft. above the 
base of the pier. It had penetrated 58 ft. 3 in. of sand. 
The bed rock at its site is 128 ft. below the highest 
flood line, and is about 100ft. below the ordinary 
water level. The normal height of the sand above the 
rock is 80 ft. At 100 ft. from its base the pier will be 
about 40 ft. wide and 80 ft. long, having a sectional 
area of about 2700 square feet, consequently, to build 
the pier one foot high at this point, involves the neces- 
sity of laying 100 eubie y of masonry (including 
the openings for communicating with the air chamber 
below the pier), and to sink it one foot necessitates the 
removal of 150 cubic yards of sand, supposing none to 
be drawn in from under the edge of the caisson. 
During the past twenty days the average rate of 
descent has been a fraction over 13 in. per day. In 
some cases the average has been for three or four days 
as much as 17 in., 20 in. being the highest record for 
—— day. 
* The men in the air chamber now work only in 
two hour spells. Before the pier reached an im- 
mersion of 60 ft., they worked four hour watches. 
The low stage of the river, at this time, gives an 
immersion of the pier of 71 ft. Gin. This 1s equal 
to a pressure of about 32} 1b. per square inch over 
the ordinary atmospheric pressure, and many of the 
workmen are unable to endure it, whilst others are 
not at all affected by it. The ill effect produced 
is a tem oul sis of the muscles, usually 
those of the legs ees day or two some one 
of those employed are carried out of the air 
chamber totally unable to walk. Their complete re- 
covery rarely requires more than two or three days, 
frequently not more than ten or twelve hours. A 
comfortable room is provided near the work, and 
into this the workmen retire every two hours. 
Two sets of hands being employed, the places of 
those relieved from work are immediately filled 
by those who have been resting. The novel feature of 
placing the air locks within the air chamber has been 
‘ound to work admirably. It not only lessens the 
cost of the work, by oy expense and delay in- 
volved in providing and ing under the air locks 
(if | above water) the large iron pipes or 
chimneys through which the workmen have to enter 
the chamber from above, but it likewise enables the 
substitution of a convenient circular stairway from 
top to bottom of the pier for the inconvenient and dan- 
rous vertical ladders required by the former method. 
Sigh © in, piock, projecting fiom the brih' Boing of 
rou in. jecti m the brick lining o 
the central circular Pibeft, the workmen descend to the 
bottom of the pier, and pass through the side of the 
air lock by means of an oval door, about 34 in. high. 
This being closed behind them, and the compressed 





air admitted, a similar door on the other side 
air lock is to allow them to enter 
Two feet w the sill of this latter 


nearly equal compartments. 

compartments is obtained through i 

these wooden girders. The portion of 

shaft above the air chamber is, of course, formed by 
the masonry. The lower part of the shaft is a cylinder 


pe 
eylinder is formed of plate iron also, and is only 


or 
about 2 ft. from the sand. The central air lock isa 
cylinder of plate iron, 6 ft. high, and 6 ft. in diameter, 


and is placed in juxtaposition with the plate-iron shaft, | it i 


the door es into the air lock being cut through 
the walls of the two cylinders at their point of contact. 
a air chamber forms the roof of the air 

The cubic contents of the pier being so great when 
compared with the surface of the caisson exposed to 


the sand, it was believed that the friction of the sides} i 


would not be sufficient to prevent the iron sides of the 
air chamber from penetrating the sand too rapidly, 
and thus allow the chamber to be filled with sand. 
To avoid this about 900 square feet of ing sur- 
face was provided to rest on the sand about 7 ft. 
below the roof of the chamber. Part of this surface 
is furnished by the large wooden girders, and the re- 
mainder by blocks of oak inserted between the brackets 
which support the sides of the chamber against the 
external pressure of the sand. The sides of the 
chamber are 2 ft. high, and, as they extend 2 ft. below 
the —— of the sand, the water is expelled from 
the sand the air pressure as low down as the 
bottom of chamber. There is therefore usually a 
depth of about 2 ft. of sand enclosed within the walls 
of the air chamber entirely free from water. Six sand 
pumps are placed at convenient points within the air 
chamber, two in each compartment. Each pump 
has a flexible suction pipe, 3$in. in diameter, and 
admitting of a sweep of Of or 8 ft. from the pump. 
The end of the suction pipe is protected by a strainer 
filled with holes 1}in. in diameter, which excludes 
ace. &c., of a greater size. That which is excluded 
as been placed in boxes formed between the brackets 
wis pe the sides of the chamber, and is being car- 
ried down with the pier to form a part of the concrete, 
which will be wanted to fill the air chamber when it 
reaches the rock. The material is entirely sand and 
gravel. The sand pumps are driven by water, forced 
with a pressure of about 140lb. per square inch. It 
is conducted from the steam forcing pumps into one 
main, and from it by 5 in. elastic hose pipes to vertical 
iron pipes placed in the central shaft, and is thus car- 
ried into the air chamber. Here six pieces of flexible 
hose convey it to the different sand pumps, and six 
stop valves enable the pumps to be worked as occasion 
requires. A safety-valve is placed on the main near 
the forcing pumps, to relieve the water-pipes of the 
strain when the valves are closed below. The sand 
pumps are thus under the entire control of the fore- 
man in the air chamber. The sand pumps are formed 
of 3$in. and 4in. iron tubing, and these are often 

worked singly, but more generally in pairs. 
alternately working one or another of the six pumps, 
but using only one at a time, the pier has been lowered 
10 in. in 24 hours. The delivery is usually from 15 
to 18 ft. above the surface of the river. The vertical 
lift of the sand is at present about 90 ft., whilst the 
difference in pressure required to raise the sand now, 
over that required by a height of 50 {t., seems scarcely 
noticeable. From 15 to 20 per cent. of the cubic 
contents of the stream discharged is sand, the 
variation depending mainly upon the rapidity with 
whieh the workmen feed the pum 
An electric telegraph dee as the workmen within 
the air chamber to communicate with the office of the 
superintendent of construction on one of the pontoons 
at the pier. The wire is also extended to the office of 
the supply agent on the wharf, and to the office of the 
chief engineer in the city. Dial instruments are used, 
and any workman who can spell can be easily made 
uainted with the manner of using them. As a 
stairway of 80 ft. has now to be traversed to communi- 
= with the air rancampee Bry oS —_ to 
a great convenience, w! ibility of being 
able to transmit or receive istalligunee to Po from the 
outer world in the event of any accident interfering to 
compas te gp te ecbag ere ie oe tm chamber, 
a decidedly salutary moral effect upon them, | 





pumps, each set being driven by an independent 
engine and battery of boilers. Those at the east pie 
have been at work incessantly since October, and have 
given the utmost satisfaction, scarcely any repairs even 
of valves and packing have been required. Gum and 
leather are used for these. The valve chambers and 
spaces between the piston and cylinder heads at the 
end of each stroke are occupied by water, and the 
full capacity of the stroke in forcing air is thus ob- 
tained, none of the compressed air remaining in the 
linder or chambers when the stroke is completed. 

b pump has 4 ft. stroke, and is 14 in. in diameter. 
These are worked in pairs, four pumps being at each 


pier. 
Although the quantity of masonry laid during the 
winter in the two piers is enormous, it does not consti- 
tute the whole of the work done. The west abutment, 
put down through three or four old steamboat wrecks 
at the St. Louis wharf to the bed rock 25 ft. below the 
surface of the river, during a previous year, has had some 
2000 cubic yards of masonry laid upon it within the 
past 60 days, and is now awaiting the granite ashler 
which is to cover its exterior above the wharf line. 
About 100 days have elapsed since the first stone 
was laid in the east pier, during which time not far 
from 20,000 tons of masonry have been added to it. 
This is a daily average of nearly 200 tons. Many 
causes, however, conspired to interrupt the constant 
building of the masonry. The necessity for bracing 
the sides of the caisson against the water pressure 
nie a agen on the a Some a ~— the 
igh water when the wor: , 80 that the masonry 
could be brought up to the surface of the water, and 
thus dispense with the bracing, was a fruitful source of 
delay. e caisson and masonry were water borne 
until a bearing on the sand was reached. This, owing 
to the s of water, was not done until the draught 
of the caisson was 38 ft., the surface of the water 
at the time being about 18 ft. above that of the 
masonry. Then there were the delays of weather in- 
cident to the winter season, and occasional in- 
terruptions caused by delay in rivetting up the sides 
of the caisson as the sinking p Altogether 
the time occupied in laying masonry on this pier 
does not comprise 40 working days ights, whi 
would give an average of about 500 tons for each 24 
hours. The stone laid averages about 2 ft. in thickness 
to the course, and the heaviest stones used _— 
about 7000 lb. apiece. To lay masonry so rapi 2 
within the limited area of the pier would be impossib! 
by the ordi steam derricks. A pontoon on 
each side of pier supports ( one of them) a 
framework, over which six large wire ca are sus- 
ed at a hei oh about 55 ft. above the water. 
he framework o' pontoon is joined together over 
the centre of the pier, and each set of cables extends 
from this central point outwards nearly 100 ft. to the 
other extremities of the framework, thas spanning a 
distance of nearly 200ft. This distance is sufficient 
to extend over a barge placed outside of each pontoon. 
Six cables therefore extend 
to each side, and on each 
—: 
ing on wire rope. 
= elevated some 4 or 5 
giving an inclination J 
of the pier. As all of the materials are to be trans- 
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work, two parts of the line egy | the weight. It 
would be difficult to explai arrangement, 
without drawings, it must ‘ore suffice to say that 
it is exceedingly novel, yet simple in design, and its 
given satisfaction. Besides 
cable on which the traveller moves, only one rope 
is used in moving the weight horizontally and verti- 
appliances for handling the stone, 
cement, &c., it is easy to understand how the masons 
were able to lay up 250 cubic yards of masonry per 
day for eight consecutive days, which feat was per- 
formed upon this pier. The outfit, plant, &., em- 
loyed in the construction of this great work are 
ustly pronounced by engineers who have examined 
it more complete an superior to anything of the kind 
ever designed in the United States’ hile there 
seems to be nothing that is not really needed, we 
believe the chief engineer will never be charged with 
the mistake so often made by others, viz., that of being 
only half prepared to execute the work undertaken. 
In the present instance, if an air pump should break 
down, or its boiler power be disabled, a duplicate of 
the entire machine is ready, with water in the boilers 
and fires banked, to take its place, not in an hour or 
two, but within a few minutes. If a hydraulic ram 
becomes deranged, the masons do not cease work 
because the stone cannot be handled. Infact, they 
do not know when the steam has been turned on the 
idle duplicate one by the side of that which was just 
in action. It is the same way with the steam-forcing 
pumps. If one becomes disabled another is in place 
ready to keep a constant stream of sand flowing from 
beneath the pier. Eight steam boilers are on the pon- 
toons at pad pier, and no engine is permitted to stop 
because a boiler requires cleaning or repairs, nor can 
the disabling of any one — interrupt the constant 
progress of the work. inary works do not justify 
such unusual precautions against delays, but to defer 
the completion of the St. Louis Bridge one year 
would involve a loss of an income estimated at one 
million of dollars. The engineer in charge of the 
work has evidently taken this view of the case, and 
has very properly guarded against all reasonable con- 
tingencies. So far the cost of the work has not ex- 
ceeded his estimates, and we have every assurance for 
believing that the bridge will be completed within the 

time stated, that is, before the winter of next year. 


Tue Svez CayaL.—It was announced from Marseilles 
last Monday, that on that morning the Europe steamer, 
3500 tons, 400 horse-power, had arrived there from Bombay 
on Saturday with 37 passengers. She left Marseilles on the 
lst of January, and has, therefore, lished the two 
poses, vid the Suez Canal, including discharging and re- 
loading, in 70 days. 














IsstitcTIoN or Navat Arcuirscts.—This Institution 
will open its Annual General Meeting on Wednesday, the 
6th April, in the Lecture Theatre of the South Kenmngton 
Museum, which has been placed at the disposal of the . 
by the courtesy of the Committee of Council on Education. 
The remaining three days of the week the Institution will 
meet as usual, through permission of the ‘Society of Arts, 
in their Great Hall, in John-street, Adelphi. The meeting 
at South Kensin has been with the view both of 
obtaining a little extra time for discussion upon the 

rs read, and in a eee ag associates 
and their visitors to inspect premises of the Royal School 
of Naval Architecture, and the valuable collection of Models of 
Ships and Marine Engines in the Naval Gallery at South 
Kensington. The programme of papers to be read has not 
yet been completely settled, but some interesting contributions 
to the theory mee ice both of naval architecture and 
marine engineering have already been 1 





Coat seygaTs THe New Rep Sanpstoss.—Proof has 
been afforded. by the borings and sinkings at Coton Park, 
near Burton-on-Trent, that we have still considerable and 


ness of 13 ft., which will gi 
(35 ft. thiek in all), a 
Coton Park coal is likely, 
market, for Mr. Leedham has 
estate, and it is anticipated 
seale will be at once commenced. 
367 acres, in a ring fence, and no 

Little, the Main, the Woodfield, the Stockings, 
and the Angl coals will be found identical with those at 
the well-known Moira, Gresley, and i collieries 


z 


Swadlincote 
The Coton Park branch railway, to be constructed by the 
Midland Railway Company, will pass through the estate. 





Ix the preface to the book 
that his “ aim throughout has 
to in the 

the mw t . 

upon mind general principles, 

and then to show the oe tec of such 
theories, care being taken so to 

to try the faculties of the mind as little 
This is an admirable text, and we are 
Mr. Campin has adhered to it, and p 

work which will prove exceedingly useful to the 
classes for whom it has been written. 

Commencing with a brief introduction containing 
an explanation of the nature of simple equations, Mr. 
Campin next gives a short and deatesuilites ter 
on “ Force or Pressure,” this being followed by 
equally good, on “ Work, Power, and Motion,” and 
on the “General Law for all Machines Modifyi 
Force.” The “ Centre of Gravity” and “ Mi } 
Powers” are next clearly dealt with, and short chapters 
are also given on “ Elements for Changing the Nature 
of Movements” and on “ Friction.” The seventh chapter 
is devoted to a consideration of the construction of 
machinery and millwork, and it contains a number of 
very handy rules and formulew. Some short tables 
are also given of the ultimate strength of materials in 
tension and compression; but with these we regret to 
say we have some little fault to find. In the table re- 
lating to tensile strains, for instance, the maximum 
strength of cast iron is given as 17,628 lb. per square 
inch, a figure the exactness of which becomes sim 
ridiculous when we remember the wide limits withi 
which the strength of cast iron varies. In the data re- 
lating toother materials the same objectionable precision 
occurs, the maximum tensional strength of cast copper 
being given as 19,072 lb., and that of cast brass as 
17,968 lb. per square inch, while the pressure required 
to crush Bramley Fall stone is tabulated as 5915 1b. 

r square inch! Of the strength of steel no mention 
is made, although this material is now so extensively 
used in millwork and the construction of machinery, 
neither is attention directed to the important extent to 
which the elasticity of a material modifies its power 
of resisting suddenly applied strains. 

In the eighth chapter Mr. Campin enters upon the 
consideration of steam and hot-air engines, the use of 
the indicator and friction brake, and the proportions 
of governors, slide valves, &c., subjects with which 
he deals clearly and tersely. We certainly cannot 
agree with him, however, when he states that the 
economy of air engines is to be mainly attributed to 
the fuel being consumed in them under pressure, or 
when he suggests that there is a doubt as to the 
economy to be derived from the application of steam 
jackets to steam cylinders. We an regret that he 
should have revived the doctrine advanced by Mr. 
Charles Wye Williams—and, as we thought, tho- 
roughly exploded long ago—that there is no such 
thing as warm water in the ordinary meaning of the 
term, and that what we re as warm water is 
merely water holding a certain quantity of steam in 
solution! Of this theory we need merely remark here 
that it is one of the most nious contrivances for 
introducing imaginary complications that we ever met 
with. Mr. Campin’s next chapter, which deals with 
boilers and furnaces, is an exceedingly good one, and 
contains, within the space of thirty-one pages, a 
amount of sound and clearly-stated information relat- 
ing to combustion, the properties of various kinds of 
fuel, the proportions of boi and similar matters. 

The tenth and eleventh chapters of the book are 


and | devoted to hydraulic engineering, and contain a large 


number of useful rules relating to the flow of water 
over weirs, and thro 


various kiads, pumps, hy rams, water meters, 
water-pressure engines, &c, The twelfth chaper, 

“ Marine ineering,” is a very brief one, 
and consists principally of formule for the resistance 


of vessels, and for determining the thickness of iron 


skins. 

The next chapter, which deals with “Material used 
in Construction,” is a most comprehensive one. Com- 
mencing with some useful notes on timber and the 


methods of preserving aud ing it; it goes on to 
give an account of the different my kinds of iron ores, of 
the smelting process, of the manufacture of steel, of 





ipes, &c., water wheels of |* 
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at the 
hotter parts of the furnace. The dimensions, 
which Mr. Campin gives of blast furnaces worked 
coke are far from representing Se ae melee 
tice, and he makes some rather curious as 
to the relative resistances of hot and cold blast irons 
to strains of various kinds, Iron combined with yigth 
of pro. is ane ed te half-converted 
into steel,” whereas ordi for stamping 
tains less than ,stoth of its weight of Se 
Bessemer steel for rails contains but from 0.3 to 0. 
per cent. 

The next three chapters, entitled, respectively, 
Manipulation of Timber and the Metals,” “On 
Working of Metals Cold,” and “On Joints, pepe 
and Packings,” include a deal of useful and w 
arranged information ; the same may be said 
the succeeding chapter, which treats of foundations 
and framing. The eighteenth chapter, relating 


“The Adaptation of inery to Special 
b pectiediacty gent, and ve iooutoed a aheatioe 


rusal to enginee students. The 
eh Physical Science Considered in Relation 
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ters on “ 
to Mechanics,” and on “ Electrical and Chemical 
chinery” are also excellent, while two brief but useful 
chapters on the estimation of quantities and miscel- 
laneous matters tas Os work to a conclusion. 
pin has 


lh 


Al r Mr. 
Sore oe 

a our 
the jane seaben. e have 
defects in the book; but they 
either sufficiently numerous or 
to materially injure the work as 
moreover, they are of such a kind that 
readily removed in the second 
anticipate will soon be demanded. 
in mind that the book lays no elaim to be an 
treatise; it is free from all mathematical 
tions, and is, in fact, a 
ing a very great variet 
tion in an ingly 
we must t 
displayed in 
¥ is of a 


excellent, and the bi 
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HRIMBAULT 
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Ws illustrate, on the opposite’ page, the general views and 
details of the viaducts which connect the river pier at Beckton | 
with the retort houses. This work is of two c the one | 
carrying a double line from the pier through the centre of | 
the space between the retort houses, and the other adapted | 
only for a single line, which leaves the wider part of the | 
viaduct, as shown in Fig. 1, a short distance to the rear of | 
the abutment of the pier, and branches into two independent 
lines on each side of the central viaduct, each pair running | 
through] the retort houses, as shown in the plan, and re- | 
uniting with the central line, at some distance on the other | 
side. | 

The total length of the single viaduct is 2000 ft., divided | 
into 80 spans of 25 ft. each ; and the length of the double 
viaduct is 1400 ft., equal to 56 bays of the same span. These | 
lengths are, however, exclusive of that part of the line which | 
lies within the retort houses, and which, belonging to that | 
portion of the works, we have already described in its proper | 
place. I 

The single line viaduct is carried upon piles as shown in | 
the elevation, Fig. 2. These piles were formed with pointed | 
end, so that they could be driven, as shown in the detail, | 
Fig. 11, although screwed ends were specified (Figs. 12 and 
13), all these piles have been lowered to a depth of 
Trinity high water, and are placed longitudinally 25 ft. apart, | 
and transversely with 12 ft. centres, so that in its width the 
viaduct is carried upon two piles. In the wider structure, | 
however, three are employed. The piles below the ground | 
level were made in two lengths each of 15 ft., the thickness | 
of the castings being 14 in. and the two lengths were united | 
by a joint or ee shown in Figs. 9 and 10. Above | 
the ground level the pi 


piles are extended in the form of | 
columns (see details); they are 20 ft. in height, and are cast in | 
one length with octagonal shaft and a base of the design shown. | 
The sole plate of this base is fastened to the cap of the pile | 
by eight li in. bolts. In all those bays which cross over the | 
terrace behind the river wall (Fig. 2) the base of the plinth | 
is placed 5 ft. higher than in the other bays, on account pf 
the level of the terrace being higher than the remainder of | 
the ground. The piles for these bays are, therefore, made | 
rather longer, so that their caps may occupy the same relative 

position to the surface, as in the rest of the viaduct. The 

shafts of the columns above the plinth are octagonal, measur- | 
ing 15 in. across at the base, and 12 in. at the neck; and in | 


connexion with the capitals, ornamental brackets are placed | 
upon the columns in the centre line of the longitudinal 
girders of the viaduct, see Fig.5. The columns and piles 
are all of them filled with concrete in Portland cement, the 
interior of the latter having been cleared from the accumula- | 


tion of soil, gathered during the operation of sinking. 
Transversely the columns are | Boe together in the manner 
shown on the present page, braces 4in. by jin. secured 
at the necking of one column by a 1} in. turned pin, passing 
through lugs cast on to the columns, and by three jin. 
rivets on the shaft of the opposite column. The cast-iron 
brackets ate fastened to the upper part of the columns by 
twelve bolts jin. diameter sy 0: into the shaft, six on 
each side. The filling of the brackets are of cast iron as | 
shown § in. thick, the sides and top being of T-iron 4in. by 
24 in. by § in. 

The superstructure of the single viaduct in each bay con- | 
sists of two wrought-iron plate girders 25ft. long and 2 ft. | 
deep, resting on the caps of the columns, Figs. 1—6. The | 
flanges of each girder are formed of a flange 10in. by | 
jin., and two angle irons 3 in. by 3im. by jin. The | 
top and bottom flanges are of the same section through- | 
out, both flange pn and le 


irons being rolled in one | 
length for the whole span. ° webs of the are of | 


1s im. plate, and are strengthened at each onl with double | girder is 6 ft. 4)in., and the distance bet 





ft. below | the 


mae? f 7° 





irons 3in. by 3in. by jin., and a 
in. thick. ‘0 additional stiffeners 
jin., are rivetted to the web 
of 8 ft. 4in. between them. yen poe 
back to back, over the cap of each 
the 10 in. plates forming the ends of the 
4in. apart, In this manner the 
continuous over five spans, but at 
of lin. is left between the backs of the 
however, fastened together by four fish 
long by 3 in. wide and jin. thick, and & 
meter, passing through the angle irons 
girders, where oval holes have been made to 
sion and contraction. The rivetting of 
bearings over the columns and brackets, as well as 
points where the rolled joists rest, is all countersunk, 
the ends the girders are fastened to the columns, 
four bolts i in. diameter, and a bedding of lead } in. 
in between the surfaces in every case. 
the structure is braced horizontally at three points in 
bay, once over each pair of colamns and twice in the 
the braces being 8 ft. 4in. apart, and consisting of hori 
T-irons 6 in. by 3in. by 4 in. fastened to the lower 
main girders by three { in. rivets. Upon these longitudi 
a series of timber joists are laid to carry the rails 
the viaduct. There are six joists to each bay, the distance 
apart of each from centre to centre being 4 ft. 2in. The 
joists themselves are 12 ft. 9 in. long, 8 in. deep, and 6 in. 
wide (Fig. 4), and are fastened at each end to the u 
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flanges of the main girders by two 4 in. diameter bolts. 

ends of these joists are concealed by a cast-iron cornice 4 in. | 
thick and 8 in. deep, bolted to the timbers (Fig. 4). The | 
longitudinal timbers which the rails are of Memel | 
9 in. by 6in., cut to 26 ft. lengths, and having a scarf | 
joint, which is placed over the eap of each column. These | 
sleepers are fastened to the transverse joists by fin. bolts, 
two at each point of crossing. An oak blocking course | 
runs along the whole length of the viaduct at the ends of the | 
jolsta, and between this and cath lon itudinal sleeper a close | 
planking of 3 in. memel is spiked. The space in the centre | 
of the viaduet between rails is left open, with the exception 
of a single plank 9 in. by 3 im., and square transoms 4 in. by | 
4in. every 8 ft. 4 in., to which the former is spiked. At 
each transom also there is a tie rod { in. diameter to maintain 
the gauge. The as is cut in minimum lengths of 20 ft. 
10 in., so that each length may cover five transverse joists, and 
the oak blocking course shown in the section is in 26 ft. 
lengths, sealtel and 12 in. deep by 6 in. wide, bolted to 
every joist by two 4 in. bolts, and searfed over each column 
in the same manner as are the longitudinal sleepers. 

The standards for the viaduct railing are of wrought iron, 
cruciform in section, and 24 in. by 24 in. by 4 in. thick, p 
8 ft. 4 in. apart from centre to centre, and fastened to the 
oak blocking course by four j in. wood screws. The top of 
each standard is formed with an éye, through which is passed 
a tube of wrought iron 2in. in diameter and } in. thick, 
which forms a handrail. 

The double viaduct is precisely similar in the details of its 
construction to the single one just described, excepting that 
instead of two columns in the width, three are necessary, the 

i bracing, and joists being increased in proportion to 
altered dimensions. 


in the figures above. The 
9in., and the height, from 
derside of the girders, is 21 ft. i0im, the 

















centre to centre, is 18 ft. The bottom flange of the girder is 
formed of a plate 14 in. wide and tin. thick, and two angle 
irons, 24 in. ‘s 2pin. by fin., apart, as shown, to 
admit the channel iron ring, 3} in. by 24 in. by vs in., between. 
The top flange of the girder is of similar construction, but 

late is curved as shown. The ends over the bear- 
the walls of the retort houses have solid web, ‘4 in. 
angle irons, the inner ones being 3 in. by 
those at the end 2bin. by 24 in. 
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thick, stiffened 
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= with 3in. planking. w 
. are close planked yp am wet 0 
central plank ie laid upon the bridge as in the sect of the 





No. VI.—Amenricas Stationary 
To rus Eprroz or Evotsesrisxe. 


AN ENGLISH WORKMAN IN AMERIC 
Lerrer Exompl : 


Sin,—The most salient characteristic of Ame 
gineers is the avidity with which they adopt any i 
ment that once sti practical 
are “ wedded” 
engine, with 
adoption of 


stesm, | as in the common glide valve, Then, again, the supply of 


thickness of 
al width of 
ently lap 1 in., 
\L call the steam 
the back steam port, the 
one farthest from shaft the front steam port; 
likewise the end of cylinder nearest the crank I will call 
the back end, and that farthest from crank I call the front. 
We will commence with piston at the back end of the 
cylinder, the valve being open its lead }in., moving the 
pisten by inches and noting the position (in each case) of 
the slide valve; 
Piston moved : in., 
” ” ” 


3 ” ” 


valve has moved jin., port is open 1} in. 
14 FY 


1 
1 4 
av 


| 

t 

ly 

1} fs 
” 15 ” ” lis port, closed. 

Thus we find that the ingress of steam into the back port 
averages the port to be open 1%, iv. from the time she started 
from the back centre till the port is closed, at which point 
the expansion of the steam commences continuing till the 
pistgn has travelled from 143 to 194 in. of its stroke, at 
whigh point the exhaust opens ; hence the steam has worked 
expansively during 44 in. of the stroke. 

Placing the piston at the front end of the cylinder, we 
now make a like table (inch by inch) of its retarn stroke. 
Piston moved : in. valve has moved jin. port is open jin. 


4 ” °° 
6 return stroke of val. 
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” ” 
return stroke 
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” 18 ” ” 1 ” 

We here find that the ingress of steam in the front port 
averages the port to. be open 45,in. from the time she 
started on the back «stroke from the front centre, till she 
has moved 18 in. of the return stroke, at which point the 
expansion begins; she ‘works expansively till the piston has 
moved 21 in. of the return stroke, when she begins to ex- 
haust. We, therefore, find the steam to have worked expan- 
sively 2) in. only, and the front port lias admitted more 


of its stroke. The valve has travelled beyond the 

ing it as it were more than open; while the 
didn't open full at all, thus making it appear as 
eccentric rod was too long ; but the lead being the 
each end proves it to be the proper length; therefore, 
. ' that with equal lead equal admission 


port has been open an averageof 1448, in., 

af the stroke in each case this exhibit is nearly reversed. 
fhe front end closes slower giving more steam, the 
back end port ¢ quicker giving less steam, or, in other 
Wotds the back port takes its steam quicker, and cuts it off 


Jy ; of Course with longer rods the variation will be 
To remedy these defects many different cut-offs have 
been designed, one of the chief aims of which ia te get an 
equal and sufficient expansion, thereby effecting a saving of 
steam, another object being to exhaust the steam in the 
same place at each end of the stroke, and that not toc soon, 


which is an 


yet seen, and the finish of those made by “ Harris” is certainly 
a triumph of the fitter’s art. “ Distinctions are invidious,” 
bat while paying a tribute of admiration to the other engines, 
in point of finish I think Harris is a No. 1. No one could 
examine the engine exhibited at “the fair” by Messrs. 
Delamater of this city without giving them also their full | 
meed of credit for excellent workmanship and finish, and I | 
doubt not that if the result of the working of every engine 
at said fair had been published, it would have shown an 
average of the most economical engines ever brought together 
under one roof. The American manufacturer has certainly 
several advantages over European manufacturers of 
engines, the principal one being that he is left to his own 
judgment toa very greatextentin the designing of his engine. 
For example, a railway wants a dozen engines, well, in 
England the superintendent of the road designs and orders 
exactly what he thinks best, and the manufacturer bas 
nothing to do but to make them; if they don't work well 
there is at once a dispute as to whether the fault lies in 
design or in workmanship. In America the railways 
frequently order their engines of a certain manufacturer, he 
designing and making them ; he then is solely responsible, 
it is to his interest to turn out an engine that will make him 
a reputation, and enable him to compete with others, His 
experience of course must be large, and hence he has better 
opportunities of seeing defects and advantages in design and 
construction, than any superintendent of a railroad can have. 
The specifications for some locomotives I have seen in Eng- 
land are so elaborate as to occupy some 40 pages of foolscap, 
the specifications here occupy usually about three or four. 
The purchaser can trust the engineer to put good materials 
and workmanship on his own design, for if anything is 
defective, the manufacturer is responsible. There is no quib- 
bling as to whether the specification called for this or that, 
whether the fault lies with the designer or constructor. This 
is another reason for the excellency of American engines ; 
if any one maker produces something new and desirable, 
the others are compelled either to adopt it or effect the same 
advantage by analogous means. Hien Pressure. 
Tue Merrorourtas Diwrtricr Ratrwar.—aAt the last 
meeting of the City Commission of Sewers, a report was pre- 
sented from the Finance and Improvement Committee, 
recommending, with regard to the bill of the Metropolitan 
Railway Company, that the Commussioners should oppose 
the abandonment of the line to Tower-hill, but not the forma- 
tion of a new station near the Mansion-house, subject to such 
other conditions as ee ae and — that the 
necessary meme jament in relation thereto 
might be taken. This report was, however, negatived by a 
majority of 19 in a court of 51 members. 


Accrpsst To Captain Snaw.—We sincerely regret to 
state that on Wednesday morning last Captain Shaw, the 
chief officer of the Metropolitan Brigade, met with a some- 
what serious accident. ‘The alarm of a fire had been given 
about two o’elock, and the captain went with the Watling- 
street engine and a number of men to the piace. open 
to be the store of a haydealer named Lloyd, and the fire was 
not put out until the building had been very much damaged 
and the roof destroyed. Captain Shaw had been standing 
on a part of the roof when it gave way, and he was thrown 
inst the parapet—a distance of several feet. He was 





steam than the back port did, while the back port has 
recovered part of this loss by keeping her steam during 
14 in. more of the stroke. Here ix a pretty movement: the 





found to be much injured, and was taken to St. Bartholo- 
mew’s Hospital, where he was attended by the house » 
Mr. Symons. Subsequently he was removed to his resi 

at the chief station in Watling-street, and Mr. Prescott 
Hewett, of Chesterfield-steeet, was called in. He is now im- 
proving, but hie injuries are such as will necessitate entire 
absence from duty for several weeks, and SS 

to cause permanent inconvenience to hi t 

unfortunately, that the captain was similarly injened tn © 
fire three or four years ago, and the present disaster, it is 





» will ly temd to aggravate wounds then 
received, and from which ke bad never entirely recovered. 


NOTES FROM CLEVELAND AND THE 
NORTHEKN COUNTIES. 
‘on, Wednesday. 
attendance 


ee 
“was much thinner than usual, 
was. 


Change, 

A few lote of pig in 
Er 
pe is not the least 


The Cleveland Tron 
at Mi 


~ they will have the dispute in 
t ill manage to settle it in 
. On the 29th inst. the quarterly meeting 
of the iron trade will be held at Middlesbrough. 
Iron Shipbuilding on the Tees.—Both Pearse and Co., 
and Richardson, Duck, and Co., at Stockton, have several 
fine vessels on the stocks and the builders at Middlesbrough 
have plenty of work. Mesers. Backhouse and Dixon of 
this town have just booked an order for a splendid vessel 
for the pig-iron trade. To-morrow they will launch a steamer 
of 500 tons for Gillan Schmitz, of Middlesbrough, and on 
Saturday they will launch another for the same firm. 


The River Tyne Commission.—At the last meeting of this 
commission a letter was read from the London Trinity House 
intimating that it was the intention of the Trinity House 
authorities as soon as the new light at Souter Point was 
ready for lighting to extinguish ouitaudiann the great light 
at Tynemouth Castle. Several issi d their 





deep regret that the Trinity House should have determined 
to discontinue the light at Tynemouth Castle, which was 
visible at a distance of thirty miles. It was stated that the 
chairman of the commission, Mr. Alderman Cowen, M.P., 
and Mr. Stevenson, M.P., had undertaken to communicate 
with the Trinity House on the subject. 


A Handsome Present to a Workman.— Last week, an in- 
teresting gathering took place at Newcastle-on-Tyne on the 
oecasion of a presentation of 250/. to Mr. Thomas Patteson, 
late storekeeper in the world-renowned engineering’establish- 
ment of R. Stephenson and Co., of that town. After an ex- 
cellent dinner Mr. Budden made the presentation to the 
= who was one of the firet men employed in Stephenson’s 
‘actory in 1824. This great firm are now capable of making 
100 engines annually. 


Trade on the Tyne.— Owing to the severe weather 
trade has been rather dull lately, but now as the weather is 
improving there will be more activity in business. Ship- 
ping is growing better, and several vessels are employed in 
the coal and iron trades. Iron shipbuilding at Jarrow and 
Newcastle is in an excellent conaition, and engineering is 
pretty good on the banks of the Tyne. 


The Mines Regulation Bill.—Meetings are still being held 
in different parts of the North of England, and resolutions 
suggesting various amendments are being agreed to. 


Loans to Harbour Authorities.— People in the north learn 
with regret that the Lords Commissioners of Her Majesty's 
Treasury, after having under consideration a memorial 
praying that the principle of the Harbours and Passing Tolls 
Act, 1861, might be extended so as to enable the Public 
Works Loan Commissioners to grant loans for the extinction 
of debts u public harbours, have declined to accede to the 
request of the memorialists. It is satisfactory to hear, 
however, that at the meeting held at the Charing Cross Hotel 
yesterday, which was attended by upwards of 30 members 
of Parliament and a la ber of genth representing 
harbours throughtout the country, another memorial, sub- 
mitted by Mr. Joseph Dodds, M.P., urging that by freeing 
the harbours the general trade of the country would be im- 
proved and extended to the publie was adopted and 
ordered to be presented to the First of the Treasury. 


Iron Shipbuilding at Hull.— Several fine steamers of 
tonvage, for various firms at Hull, are now being fitted out at 
the docks, and both the shipbuilding yards are fully em- 
ployed. 





The Hull Coal Trade.—A screw collier named the Silk- 
stone, the first of a line of colliers for the Hull and London 
trade, took in a cargo of coals at the Albert Docks for the 
metropolis. 








Tue Hearow Srect axp Inon Comrany.—Our old 
friends, the Heaton Steel Company, turned up again this 
week in the Vice-Chancellor’s Court, a petition being _ 
sented by a Mr. Francis Andrews, desiring that it should be 
wound up. The alleged in support of the petition 
were that the of the company had not been commenced 
within one after ite formation; that only 10,9507. had 
been raised out of the 400,000/., and that the assets of the 

were all without any prospect of a successful 
ing of the patent being carried out. The petition was, 
however, eventually refueed. 
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NOTES FROM THE NOR and Co., an estimate in terms of the detailed speci- 
"tuatoow, We por gy ds 
Giascow, Wednesday continaation of the ~ to 
Glasgow Pig- iness was | Thomson's shipbuilding yard ; é 
and 54s. 1 market carefully 
was again strong and business was rem 
55s. ome on 
es i market was 
to! ly steady on Monday, ; was 
i deeline to 
54s. 1}d. cash, and 654s. 5d. one month, remaining at 
ese prices ; and to-day’s market has been very flat, the top no 
ces being 536. 9d. cash, and 54s. one month; and thus Never- 
within a week prices have varied no less than 1s. per ton. will be, 
The quotations for No. 1 Coltness and No. 1 Gartsherrie how far 
remain unchanged. No. 1 G.M.B. is at 55s., and end themselves to 
No. 3 at 538.31. The shipments of pig iron remain 


tolerably high, aad the iron trade generally remains as active 
as when last referred to. " 


Death of another yo Shipbuilder and Engineer.—The 
death is announced of Mr. James of the eminent 
shipbuilding firm of Messrs. James and Thomson, 
Mr. Thomson ha been ailing for more than « : 
though his death was mot altogether unlooked 
accepted with unfeigned sorrow by a wide circle 
Previous to the formation of the firm, Mr. Thomson and hi 
brother were long managers of in the + 
shipbuilding establishment of the Napier, 
deceased was for twenty years the senior member in his firm, 
and continued to take an active management in the business 
till about six years ago, when he yetired. As is well known 
the Messrs. Thomson have sent from their shipbuilding yard, 
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which was one of the most celebrated on the , some of at al : ; BMS w - whieh. < © the Midland Con } the 
the fastest and finest boats in the world. late Mr. 154 : a nf dont the | Cro 5 ou! i and 
Thomson was an excellent specimen of an honest Seotehman, the riv plate <i SA Abe one 


and a shrewd man of business. He was noted.for down 


right integrity, straightforwardness, and frankgess of manner eee 
ine all his dealings; and was highly respected, not only Lydbrook yr 
by the large body of men whom ke employed, but by a a 


all with whom he eatne in contact, either in a social or 
business capacity. He was sixty-eight years of age, and has 
left a widow and grown-up family to mourn his loss-—two of 
his sons, John and dames, eonstitating the enginceriny firm 
of the Messrs. Thomson in Pinnieston-street. he ee 
The Sugar Refining Trade of Greenock.—The sugar re- onder | Oban Railway Bilt 1 
fining trade in Greenock is rhe Boro at a standstill, and izes Cane pr elle wti * Tele Bat 
many of the men have been dismissed from their employment. et py % ewes Ag . 


This step has been taken on aceount of the uncertainty that portion 

exists regarding the Chancellor of the E. uer’s alteration pee fies prince oboe The A ; ; me 

in the sugar duties. The Customs’ returng show the amount | the various pe se were conceded ak ceaatt itali tymoill Lron 
of sugar withdrawn from warehouses and taken from ships Bill was ordered to be reported to the House of. ¢ ss “ . : : eek, bein full 


to be 210,000 cwts. in January, 296,000 ewts. in February, ; i 
while the amount withdrawn this month, up till the end of on Monday last the Bill was reed s third the suf gs oy : 


last week, was only 65.800 ewts. Large quantities of sugat Scudamore Government a ; re 4 Z bie og em to the eight blast 
are being imported, especially béet-root: sugar, from rday fi , at the above openys works, 
Continent. During the week ending on Friday last 10,000 found i the demand iron, it is 
bags arrived from Antwerp, and 15,740 bags from Dunkirk. | merchants, ost ie oT to erect which will afford 

Royal Scottish Society of Arts —The seventh ordinary under th : do z ' hands in addition to those 
meeting of the present session of the Royal Scottish Society PRGA, : 
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; hr laage ak Mr. 8¢ , 
of Arts was held on Monday night in the hall of the Sosiegy, ‘ tone which has 
George-street, Edinburgh. Mr. R. W. Thomson,’ O%., wes veers eno eee during the present 
resident of the Society, occupied the chair. The secretary, Mr. Resdamiese' . there is a better foe 
Mr. Edward Sang, read the reports of the committees to | ; ; or two ago. 


which Mr. Inche’s register for cab fares and Mr. Macfarlane’s 
hodometer were remitted. In planning the register, it was 
stated, considerable ingenuity had been shown. The part 
for registering the distance the cab had travelled seemed well 
qualified to effect the object in view. The apparatus for 
registering the number of passengers going into and leaving 
the cab was ingenious; but as there could be no check 
against passengers or cabmen, it was evident it could not be 
brought into practical use. The hodometer was a simple 
and apparently suitable contrivance for registering distances 
travelled by wheeled conveyances. The secretary read a 






Tites noel “the gutheee at he g staff, | De hands Wa Gms, end i 
ates, and by some p i - - 4 
ose and Aberdeen are also included in tour of in- ialee andiaeoaee inane oe go pyran 
eS months. American buyers have hitherto large pur- 

Messrs. Scott and Company, Shipbuilders, Greenock.—On | chasers of rails from this district, and strong hopes are enter- 
Friday evening, the employés of Messrs. Scott and Co., ship- | tained that the present year will witness a much larger in- 
builders, and the Greenock Foundry Company, held their | crease in the . Some Bussian contracts have been 
first annual festival, There were upwards of 100 persons | given out, and negotiations are now being carried on be- 
present. From the decorations which were displayed it} tween the m in this, and some of the iron-making 
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description of a new system. of img vessels, the | would seem ae bi pom ed an are being made to 
Hon. William Hosack> Dalhvay, demeie The A Sred Co., : ay ; b oe convey ~ ian Empire, but 
stated that his new system was intended specially for use were thas indicat of to acco; 

where rapid sea and giver passage was required. Thein-|1710;" “J, and W. it, 4 no doubt, to the diffi- 
vention consisted of different combinations of a tabular | and S estab! ne {tae : ‘ . hts, and to a that 
structure, which would constitute the body or hull of the | 1850. For the eng OCTTD | works the follo were r rates will be fen fore many weeks have 
ship, and revolving drums and cylinders, which would com- | given: “Scott and Sinclair, established in 1826 ;” and the | elapsed. The shipments of rails during the week have 
bine the flotation and the propelling power of the ship. |“ Greenock Foundry Company, established in 1859.” There | not been eo heavy as they were the week but this is 
The president said that the system proposed was so impracti- | are very few, if any, shipbuilding firme that can date back so | owing to exceptional circumstances, and should weather 
cable that it was unnecessary to send the paper to # com- | far as Seott and Co. prevail, and no scarcity of tonnage another week will 
mittee. A description of a machine for cutting willows, de- == witness a large increase, as a uantity of rails 
signed by Mr. Thomas Will, basket maker, Edinburgh NOTES FROM SOUTH WALES. are now ready for shipment to the United States end other 


Blind Asylum, was read by the secretary, and the machine 
was also shown in action. The machine is composed of an 
iron trough 4 ft. long and 6in. broad. Atone end, a knife 
working on an axis a little out from the back of the trough, 
is placed, and the knife is operated on by means of a strong 
lever placed so as to accommodate the blind workmen's right 
hand. A sliding stop is fitted to the trough for the purpose 
of regulating the length of the willows. 


Garvel Park Works, Greenock —The contract for the 
ving dock at Greenock has been let to Mr. John Kirk, 
Gocerbinens contractor, Woolwich, and contractor for the 
new barracks at Maryhill, near Glasgow. His tender, which 
is for the dock alone, amounts to 46,5267, 12s. 7d., which is 


Canpirr, Wednesday foreign markets. The home trade continues quiet, the lead- 
The Aberdare Rival Gas Compani —Yesterd y the ws yaoi Bye Sogutdenmeed ~ apace 
abowe companies Comtnenced trying their rélative strength | *"S*s°™en™: ; 
before a*Committee of the House of Commons. Last year but pig ion is ast nvcush gerd equaets ming Sealey 
the new company known as the Aberdare and Aberaman| The Tinplate Trade—The hands engaged at the various 
Gas Company, obtained their Bill notwithstanding the fierce | works in the district are better employed than they have 
opposition of the old company. This year the company | been for some time past, and the epring orders from the 
are applying for fresh Parliamentary powers, and will be | Russian, Canadian, and American markets ‘tend to stiffen 
vigorously opposed by the new company. ‘ 
The Proposed New Graving Dock at Stwansea.—The| The Steam and House Coal Trades.—Steam coal 
necessary consent of the Board of Trade to the lease granted | have some little difficulty in meeting the requi ts of 
by the Swanséii Harbour Trustees to Messrs J. B. and W. | merchants and shippers, and the colliers ere fufty ett 
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M. , of land for the construction of a graving dock, has | in the district. Priees have an opward tendency, and at 
shout 40 blow vat of Meaty Hunter Prothors cn sont | pen bine, and the ie complete." | green Sine this Bench of buns locks mtr outing 
/ . 0 4 . . 
pumping gear, and other works, will be separately contracted | Trade of the Port of Swansea—At the ‘monthly meeting | |.” ae settled, but strong + ote perth so? pon 
for, and will doubtless bring up the total cost of the dock to of the Harbour Trustees, beld yesterday, it was stated that : rangement will be come to between the masters 
about 65,0001. The works are to be proceeded with imme- | the trade of the harbour was steadily increasing in ‘all de- por. ply ih yg alien af the month... Sew 
diately. | te, the receipts on the whole for the year being ne enporat hi the 

: ey ; , 609i, 19s, 10d. more in 1869 thangin 1868. bom See ae 5 0 Se demand, and i rg yw 
Clyde Trust—New Works.—At a special meeting of the ‘ : disttict the advance asked by the men 
Clyde trustees, held on Monday last, the following minute of | The Severn Junction Deviation Bill~It is expected has , 
a meeting of the Works Committee was read, and submitted | that this Bill will come before the Examiner in the Com- 
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mittee Room of the House of Commons. during the present 


cons +E 1 that he 
for consideration — manager reported week. ‘The Severs Tunnel or Portekewett was the 


had now obtained Milroy, as representing Messrs. 
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PROPOSED METHOD OF SHIPPING TELEGRAPH 


MR. F. C. WEBB, ENGINEER. 


CABLES. 





We bave already alluded to the Company now in course | and extending the manufacture already established by Mr. 


of formation for the manufacture of overland and submarine 
telegraph cables, under the auspices of Mr. F. C. Webb, 
the well-known telegraphic engineer, and we this week 
illustrate one of the principal features of his proposed 
system, whereby a considerable advantage will be mani- 
festly gained over those companies already in existence. 

In alluding to three similar associations recently 
started, by pointing out the drawbacks of their situation, 
the special merits of the Overland and Submarine 
Works will be better understood. Taking them in the 
order in which they have come before the public, the first 
oue to be mentioned ia the Land and Sea Telegraph Con 
struction Company. The works oecupied by this associa- 
tion were built originally, we believe, for the manufac 
turing of plate glass, and therefore are not specially 
adapted for the purpose to which they are now devoted, 
and apy alteration or enlargement of the premises will, 
to ssy the leasi, be loss desirable than if the baild- 
ings were designed for the purpose of cable manufacture, 
while situated as they are at Bow Creek, there is no depth 
of water to enable vessels to lie alongside for the purpose of 
shipping cable on board, leaving no alternative to the 
masufacturers but the present costly and tedious process 
of coiling from the works upon flats or barges, from which 
the cables are afterwards transferred to their ultimate desti- 
nation within the ships’ tanks. The new company just 
established at Mitchum have the iatention of carrying on 


| 


Hooper, not of confining themselves to the manufacture of 
core, as heretofore, but also “to add thereto the business of 
covering the core for submarine cables, submerging and 
maintaining the same, whereby the company will be enabled 
to execute the largest contracts for the manufacture of sub- 
marine and land telegraphs.” It is, however, difficult 
to understand how these prospects will be realised, as it is to 
be assumed that the existing site will be maintained, with 
a consequent drawback of grave importance, we should 
imagine, to the success of the scheme. 

Messrs. Newall and Co.'s incorporated works also labour 
under the same disadvantage as the Land and Sea Tele- 
graph Construction Company in respect of their being river- 
side premises. 

The illustration above will give an idea of the means by 
which Mr. Webb proposes to avoid the difficulties under 
which the other companies are labouring. The manufactory 
placed in close proximity to the side of the Millwall Dock, 
commands a quay frontage, where a vessel can always lie 
alongside in 28 ft. of water, and take in the cable con- 
tinuously. The vessel sketched is one of 8000 tons, and 
shows the peculiar arrangement of tanks, which possess 
the advantage not only of enabling an unusually large 
amount of cable to be taken on board, but also from the 
distribution of weight in the ship, the paying out of the 
cable is not attended by any injurious lightening of the 


| vessel. 





Tae Royat Potyrecafic Barometsr.—In the present 
construction of the Fitzroy barometer, the arrangement {for 
ascertaining and reading off the weather indications, although 
clear enough to most comprehensions, appears to be hardly 
intelligible to some minds. In effect there have been a number 
of inquiries for a barometer which should state in plain words 
what weather might be expected according as the mercury 
rose or fell. To meet this want Messrs Davis and Co., the 
sole manufacturers of the Admiral Fitzroy prize medal baro- 
meter, have designed and registered an improved form of that 
useful instrument. In other words they have popularised it, 
and have named it after that popular home of science, the 
Royal Polytechnic. The new instrument consists of the ordi- 
nary Fitzroy barometer with the addition of a dial about 10 ir. 
in diameter. In the centre of the dial is the Fitzroy arrange- 
ment of indication, but in connexion with the two verniers 
are two pointers working on a fixed centre, and which rise 
and fal] with the verniers which are actuated by a rack and 
pinion arrangement. Around the right half of the dial two 
columns extend, one of which states the various changes in 
the weather during summer and the other during winter. 
Two similar columns are arranged on the opposite side. The 
columns on the right hand are for the i tions of the 
current day, whilst those on the left serve as a record for the 
weather of yesterday. In raising or depressing the verniers 
the pointers sweep the two columns, and when set to the 
level of the mereury indicate in exact words the probable 
weather. We thus have a simple and effectual weather guide 
and recorder which meets the requirement to which we have 
referred. 
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For more than sixteen years the use of asphalte as a 
material for road construction has been finding favour in 
France, and at the present time a street area of nearly 
140,000 square yards has been covered with that material 
in Paris. The asphalte employed is a carbonate of chalk 
impregnated with bitumen, and exists in enormous quantities 
at Syssel and Pyrimont, in the department of Soane and 
Loire, the quarries being situated on the right bank of the 
Rhone. The rock taken from these quarries disintegrates 
under a very moderate heat, owing to the melting of the 
bitumen, and when raised to a temperature of 212°, it falls 
into dust, which, however, is so plastic that it can be 
moulded to any desired shape, that it will retain, and 
gradually resume its original hardness upon cooling. The 
quarries of Syssel were worked extensively for the manu- 
facture of cement for footways long before its adoption for 
carriage roads was contemplated, and it was only through 
accident that attention was directed to it as a road material. 
In the course of transporting the bituminous rock from the 
quarry to the cement works, the fragments which fell from 
time to time off the wagons upon the road became crashed 
by the wheels, softened by the sun, and ultimately hardened 
into an admirable, though fragmentary road surface. 

Profiting by this chance lesson one M. Merian, a Swiss 
engineer, laid down in 1849, a somewhat imperfect 
asphalte road at Val de Craners, but which, nevertheless, is 
still in a state of perfect preservation. 

In 1850, M. Darey, Surveyor-General of Bridges and 
Roads, in a report addressed to the Minister of Public 
Works, proposed to apply it immediately on a portion of 
Paris boulevards. 

However, it was only in 1854 that, under the supervision 
of M. Hamberg, chief engineer, and M. Vaudry, ordinary 
engineer of the municipal service, the first asphalte road was 
constracted in Rue Bergere, Paris, on the remains of a road 
which bad only lasted a few months, and in which bitumen 
had been employed. Since that time the road surface of 


the Rue Bergere, if we except the portion in front of the 
Rue du Conservatoire, which is made out of cast asphalte, 
has never been repaired. 
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In 1859 the pavement of the Rue Neuve des Petits 
Champs was taken up and asphalte laid down in its place. 
The weather at the time was extremely unfavourable, and 
the béton formation was damp when the top covering was 
laid on; the consequence was that the asphalte did not be- 
come properly consolidated, and air holes formed under- 
neath the asphalte; the pressure of vebicles shortly broke 
the surface up into holes and ruta, so that it beeame neces- 
sary to reconstruct the road in favourable weather, and 
with a better formation. This was an instructive example, 
pointing out the necessity of observing the two require- 
ments necessary for the production of a good road of this 
description. 

The crushing of the material is the first operation in 
making an asphalte road. This is effected in a crushing 
mill, the lumps having been partially reduced previously 
by hand. As soon as this is done, the fragments are fed 
into a roaster, of which a sketch is given in Fig. 2. It 
consists of two cylinders, one of which is made to revolve 
within the other by suitable gearing. Beneath is a port- 
able furnace, from which the heat rises, around the inner 
cylinder, and passes off by the uptake. In the cylinder the 
broken stone is placed, and the cylinder being made to 
rotate the whole mass is heated up into a plastic state, 
when the furnace is removed, and its place taken by a cart 
with an iron tank, into which the whole mass is transferred. 
As soon as the carts are conducted to the place of deposit, 
their contents are removed and spread over the surface of 
the road, being worked into shape, and consolidated by hot 
and cold compressing tools, In Fig. 1 are shown four 
different methods of roadway construction, A, representing 
the aspbalte, B, the béton, and C the underlying soil. 

The road being worked into ite proper form, the béton is 
laid down upon it, and the asphalte being spread over, is 
uniformly compressed by means of the tools (Fig. 8). In 
addition to these a hot roller is used, of the form shown in 
Fig. 5, a plan and section of the instrument. It consists 
simply of a roller within which is slang, below the axle, a 
fire basket, so that a considerable and constant heat is main- 
tained. A cold roller of the ordinary form is afterwards em- 
pleyed. 





Tux Lasvan Coat Freups.—In the speech of the Go- 
vernor of Labuan, Mr. Pope Hennessy, to the tive 
Council of that colony, on closing the Session of 1860, it 
was stated, according to the Straits Times of the Ist ult., 
that, although Labuan is less than 50 square miles in area, 
yet itis so rich in coal that competent authorities have 
estimated it to contain 400 millions of tons of workable coal 
f gut quity: Gn hat See ee the most 


miners, 
health and es wages. 

that for twen., years retarded the development of the 
coals mines exist no ” His Exeelleney added :-— 
“In these days, when the public are discussing the ques- 


ASPHALTE ROADS IN PARIS. 
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DOUBLE BOGIE TANK LOCOMOTIVE. 


We publish, this week, hee a ye am. a double 
bogie tank seg og gr ge Fm constructed on 


The engine is fitted with screw-reversing gear, the 
r t of reversing rod being such that the motion 
the i ST celaaas Gb ter wah yo 


Mr. pipe, also, is made in two parts, the 


aah ip Do quahehenabane Candee 


Railway | end that the part attached to the 


justifiable one, as the weight resting upon the 

leading bogie gives ample adhesion for working the traffic 

for which the is designed, this being mixed godtia’ 
and passenger ranch lines. 

The two bogies are gonitected by a carrying frame which 

supports the boiler, asin all Mr. Fairlie’s later engines, the 


pins being carried by strong transverse stays,.as |) 


bogie 

clearly shown in the figures. Inthe case of the trailing 
bogie, the pin is arranged on Mr. William Adams's as 
used by him on the North London Railway, the being 
allowed a certain amount of lateral traverte, aa well as 
being free to swivel om its centre. The pressure. plao is 
transmitted from the upper frame to the bogie througir: a) 
thick india-rubber ring, Which,besides serving as an 
auxiliary spring, allows the bogie to adjust itself perfectly 
to inequalities in the road. The pin @f the leading bogie, 
on the other hand, has a flat face whefe it rests upon its 
socket, while india-rubber check springs are also provided 
on each side of it as shown in the plan. The effect of this 
arrangement is that the front bogie and the main carryitig 


frame move together, as far as lateral tilting goes, while | Usd 


the trailing bogie can tilt laterally, independent of the main 


within it as the bogie swivels. 

to act well, the — giving 

ment of steam 

‘from these it w 

relied upon to accom: 

pipe is 3 in. in diameter inside. The tyres, axlebox guides, 
coupling rods, connecting rods, slide bars, and links are of 
Vieckers’s cast steel. 


been very satisfactory. 

steadiness, and will pass round a curve of 300 ft. 

with perfect ease. It will pass round a curve of ft, 

radius, but the driving wheels thea almost touch the earry- 
But for the driving wheels thus coming into 


freedom andyef course, if i had been requisite that 
curves, it might have been readily 

constructed to it. Altogether the engine, as an 
example of a new type, possess@s many special features 
cause it to be regarded with particular interest, 

to acknowledge the courtesy of 


nn Ee ing us with the tracingy from 
copii es pared. | 
THE HARVEY Y TORPEDO. 


Tue development of the torpedo as a weapon of naval 
Emenee an impetus from the practical results of its 


American war. Since that time many improve- 


nis have been introduced in its epnstruction, and all the 
frame; the action, in fact, Soy bape to that “aa eee of modern science haye been called into re- 


would be obtained by mounting main frame ou 
points. Any pitching motion of the leading bogie w 
may take place is governed by india-rabber check sprii 
arranged ont oF the doelge ap chown io the bone | See 
dinal section, which view, in eombination with the 
will also explain the other leading peculiarities of constrme- 
tion very clearly. 
The principal dimensigus of the engine are as follows, 
ft. i 
ate of cylinders... 1 
1 
Diotance apr of inden tom centre to cenir 
Diameter of barrel of boiler —.... 


Length se wee ove 
firebox casing ove 
Width 


ie of contre line of boiler above rails 

of tubes between tube plates 
Diameter of tubes ... 5 “ 
Diameter apart of tubes from centre to centre 
Number of tubes ... —... toe «. 176 


663.4 square feet. 
74.6 


788.0 


Firegrate area coe cos 14.6 
Diameter of wheels of leading bogie 


Distapee between inside of tyres (guuge of line 
Sf. Bim)... me ‘3 


Wheel base of leading bogie 


Distance between bogie. centres . 
a base of noe PP 
ce of centre of e ‘behind 
ae ade 
Distance of centre in of nding bogie in thos 
of centre line of ry? wheels “ 
Distance of centre pin of leading bogie from 
front of firebox casing . 
a of leading ny (exclusive of thickness 
buffer beam) .. ove 
Total length of en inside buffer beams 
Distance apart of ing bogie frames .. 
” ” trai 


” ” main carrying frames 


Length of water tan, inside be 
” » Outside ... oe 
” eet ead. ee eve 
Contents of tank ... we + 800 
of coal bankers . 30 ewt. of coal 
Weight of engine im working order - tons ewt. 
On wheels of leading bogie ods ose - @ 6 
On -~ trailing ,, «. obe oes «18 17 
Total 1:36 17 
The springs belonging to the coupled axles are connected 
moa rogers ye pe eel spring consists of sixteen 
plates, 4 in. wide, the top plate being } in., and the remain- 
ing plates in. thick. span of the springs is 2 ft. 8 in., 
and they are each fitted at one end with an india-rubber 
auxiliary spring, as shown. In the case of the trailing 
pe springs themselves form the compensating beams, 
inverted spring on each side being made to serve 
for the two axles. These springs, which are of 5 ft. span, 
tag aon of twelve plates 5 in, wide, one plate 
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to render it ag.sensitive and as deadly as possible 


py aga The question is one in which all maritime 
‘greater or less interest, and we have 


<— to Weeorded the results arrived at now by 
Of power, and now by that. America has been 
pe Oper & system of torpedo boats and gear, 
to be very complete and efficient. 
In pint the authorities have been carrying out a 
series of experiments in the same direction with a self-pro- 
| pelling, self-guiding submarine torpedo, worked by com- 
| pressed air, the performances of which are stated to have 
| been as satisfactory as they were extraordinary. Russia 
has taken up the question in a practical manner, by send- 
ing a commission to England to investigate the merits of 
the Harvey torpedo, which proved so satisfactory that that 
weapon has been adopted into the Russian Service. These 
| unmistakable signs of activity in providing for this kind of 
| warfare have at length roused our authorities at home to a 
| sense of the necessity of at least no longer remaining be- 
| hind other nations in this respect. Se it comes that they 
have recently institated a series of searching experiments 
| with the Harvey torpedo, which forms the subject of the pre- 
sent notice. The inventor of this weapon is Captain John 
| Harvey, R.N., who has for years past endeavoured to con- 
| vince the Government of the absolute necessity of having 
| an arm of this description, which should be at once effective 
| and reliable in working, and handy in use. The authori- 
| ties, however, remained perfectly indifferent in the matter 
| until they found a foreign power preparing to arm iteelf 
| with Captain Harvey's invention. The necessity then be- 
came obvious, and they forthwith instituted inquiries, and 
direeted experiments, which have proved satisfactory, and 
which we believe will lead to its adoption in the British 
service. 

Captain Harvey's torpedo consists of a stout wooden 
casing, strengthened on the outside with iron plating, and 
containing a metal shell which holds the powder charge. 
A central transverse section of this case shows a rectangle; 
in plan it is aw rhomboid, the ends being angled to give the 
torpedo, when towed, a divergence of about 45° from the 
vessel towing it. The movements of the torpedo are con- 
trolled from a vessel spevially constructed, with a view to 
great speed, and so afranged as to render the action of the 
enemy's shot, when bow on, of but little consequence to 
her. The form of the torpedo, and an arrangement of 
slings in connexion with it, enable the operator to diverge 
the shell alongside the enemy's ship in meeting, passing, 
or crossing, whichever method of attack is adopted. 
The torpedo is fitted with 2 very simple arrangement of out- 
side lever, acting upon an inside discharging apparatus. 
The explosion being effected when the weapon is in hugging 
contact with the enemy’s vessel. The shape of the shell 
ensures a large amount of surface in contact with the -hip’s 
side when exploded, whilst at the same time it offers very 
little resistance in towing. The depths of immersion of the 
torpedo below the surface of the water can be regulated by 
the speed of the vessel towing it. A buoy is attached to 
the apparatus, which is of sufficient displacement to 
support the shell at the extreme cepth required, and 
also to recover the shell if necessary, A safety key 
is fitted which relieves the operators from all fear of aeci- 
dental explosions, as until this key is withdrawn the 
exploding apparatus will not act, and the key is never 
withdrawn until the shell is some yards astern of the tor- 
pedo vessel. The size of the shell varies with the amount 








being wf the rerainder 4 ts thick. 
a’ 


of the explosive compound it is intended to carry, the ordi- 





Such is the Harvey torpedo and its charge, and it was with 
several of these of course, but fitted with 
the exploding bolt—that a series of experiments were re- 


The Camel steam tug was used as a torpedo craft, 


in Boys, R.N., of the Excellent, and 
pela ry dnl the official trials. The object of the 
Camel waa, of course, to strike the Royal Sovereign with the 
torpedoes, the latter doing her best to avoid being struck 
In the first part of the operations the Royal Sovereign re- 
mained at anchor, the Camel towing a 76-pounder torpedo 
with 50 fathoms of line at an angle of 45° from her wake. 
The speed of the Camel was about 8 knots an hour, and 
under these conditions ten attacks were made upon the 
assumed enemy. In every case the torpedo struck the 
Royal Sovereign at depths of from 1 to 16ft. The posi- 
tion of the Camel was varied each time ; sometimes she was 
right ahead, sometimes right astern, and at other times 
crossing. In order to estimate the chances of ridding her- 
self of the Camel, the Royal Sovereign opened fire from 
her turrets. In two instances during the attack she fired 
four and seven shots respectively, but in each of the rest she 
never got off more than two rounds. After each trial the 
working parts of the torpedo were examined, and it was 
found that in every instance the exploding bolt had acted. 
The safety key was withdrawn at distances ranging from 
8 to 60 yards from the Camel with ease and unvarying, 
certainty. 

The Royal Sovereign got under weigh for the second series 
of attacks, which were made with the Camel steaming at 
about 11 knots, the Royal Sovereign running at a speed of 
from 8 to 9 knots. A torpedo was carried from each quarter 
of the Camel, with 50 fathoms of tow line, and a divergence 
of 45° in each case. A series of well-executed mancuvres 
were intended by Capt. Boys to place the Royal Sovereign 
beyond the reach of the torpedoes. He could not, however 
elude the Camel, and in the six trials made, every torpedo 
invariably struck the adversary. The points of contact 
varied, as before, from one to sixteen feet ; two struck directly 
under the ship's bottom, The method of attack observed 
by the Camel varied as in the previous experiment, some- 
times she came up from the stern, sometimes down from 
ahead, whilst at others she crossed the bows of the 
Royal Sovereign. The latter ship again tried the number 
of rounds she could fire during each attack, and these varied 
from two to twelve. 

The results of these trials proved the torpedoes to be 
perfectly under command, and thoroughly effective in 
action. One great feature of the torpedo is that all its 
arrangements are simple and sailor-like, and it is exactly 
fitted for the class of men within whose province it will lie 
to use it. The paying out apparatus and its brake arrange- 
ment are also readily worked by an ordinary seaman ; in 
fact from first to last there is nothing that requires a 
specially experienced staff to work this torpedo. The 
manufacture of these weapons is carried out by Mr. Nunn, 
of St. George-street East, who has introduced several im- 
provements into our marine signal lights, and who de- 
serves credit for the substantial manner in which the 
torpedoes are constructed. We examined them after 
the trials and found several of them had been severely 
knocked about, showing the rough usage to which 
they had been subjected, They, however, still hung 
well together, although the iron plates were in some places 
ripped from the outer skin. One point demonstrated by 
the recent experiments ought not tobe lost sight of, as 
it is of great importance, and that is, that if the torpedo is 
laid to a passing vessel, and she should prove to be friendly, 
her destruction ean be arrested. This was effected by so 
managing the tow rope as that the torpedo cleared the ap- 
proaching vessel. On all points, then, it seems clear that 
in the Harvey torpedo we have an efficient apparatus, well 
adapted to its special purpose, and possessing ali the neces- 
sary requirements of such a weapon. The Government 
having proved its merits, will, we presume, recognise them 
by adopting it inte the Service without further delay. It 
seems pretty clear that naval supremacy in the future will 
be with that maritime state which is the best practised in 
terpedo warfare, and which has a navy adapted to the 
service of the arm. 





Tus Grovcusrzn Cuampan or COMMERCE AND THE 
Locan Rattway anp Canat ScuemEs.—The above Chamber 
of Commerce, at a special meeting unanimously resolved to 
ere ba dwaty A the Bill by which the Gloucester and 

Neer oy seeks to obtain to make a 

Bristol Channel at ; also to 

— in favour rth thee Severn Junction Railwa Bill ; and 

to petition against the transfer of the Hereford Gloucester 

Canal into the hands of the Great Western Railway Company, 

the reason assigned being that the ultimate purpose was to 
convert it into a railway. 
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Tue LNSTITUTION OF CIVIL ENGINEERS,—Tucsday, March 22nd, 
at 8pm. 1. Continued discussion upon Mr. Fox's paper “ On the 
San Paulo Railway.” 2. “On the Conditiuns and the Limits 
whieh Govern the Proportions of Rotary Fans.” By Mr. Robert 

ri 

CIVIL AND MecHANTCAL Ensoregens’ Socrery.—Wednesday, 
28rd inst., at 730 p.m., Paper on “The Future Prospects of the 
Civil Engineering Profession at Home and Abroad,” by G. J. 
Crosbie Dawson, Assoc. Inst. C.E., vice-president. 
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SUBMARINE TELEGRAPH MAKING. 

“ Once upon a time,” in the history of submarine 
telegraphy, engineers had to sit in judgment upon the 
tenders of, and to recommend contractors to, their 
directors in virtue of their prices and merits, and after- 
wards to look well after them that they fulfilled their 
contracts. In those days, the engineers of new cable 
companies were never dependent for their appoint- 
ments upon the good will of contractors, nor did the 
latter either promote the companies which were to 
employ them, or nominate the directors according to 
their own notions of expediency. Junior members of 
the telegraph profession may doubt this; but we can 
assure them that, even within the memory of man, 
such a primitive state of things existed generally, and, 
we will go further, even to asserting that remnants of 
reap ncaa old-fashioned way of doing things are still to 

oub 

We have been led to this subject by the well-founded 
report that several new contracting companies are 
about to be brought forward in the unhealthy atmo- 
sphere consequent upon the recent demand for tele- 
graphic investments, and although one of these ap- 
pears to be founded on a sound basis, most of them 
will, im all human probability, be left to wither in the 
cold blast of a fast approaching reaction. A new 
telegraph company, to deserve public support, should 
possess advantages which will enable it not only to be 
worked profitably at prices now obtainable, but to com- 
pete successfully with existing establishments in the 
event of work being far less abundant than it is at the 
present time. 

The oldest submarine cable works is that of Messrs. 
R. 8. Newall and Co., of Gateshead-on-Tyne; and, by a 
rather strange coincidence, upon the basis of this ‘has 
been formed the last telegraph limited liability company 
which has appeared. The first sheathed cable—that suc- 
cessfully established in 1851, by Mr. Brett, across the 
Channel between Calais and Dover—was manufactured 
and laid by Messrs. Newall. These gentlemen manufac- 
tured and laid also the Dover and Ostend, and, indeed, 
all the earlier cables, the work being, at that time, 
entirely in their hands. It was, however, much too 
tempting a field to remain long without other occu- 
pants, and we find both Mr. Henley and Messrs. 
Glass, Elliott, and Co., of East Greenwich, at an early 
date in the history of this subject, disputing its pos- 
session with its original tenants. In 1837 the At- 
lantic cable was manufactured, half by Messrs. R. 8. 
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they invariably called to their aid ; and 
may have further contributed individual prejudice. It 
is said that the next best thing to loving well is to hate 
soundly ; and in one at least if not both these virtues 
the Gateshead firm are said to have excelled. But un- 
fortunately enthusiastic hatred for our enemies is 
seldom, in the same person, combined with an equally 
enthusiastic love for our friends; and even, when this 
happens to be the case, it is rarely calculated to pro- 


iat mote business interests, our friends being generally 


the most unprofitable part of our clientelle. And lastl 


wm |e unfortunate lawsuit, the particulars of which os 


forget, left upon the minds of the profession a os 


188 | equally unfavourable te Greenwich and Gateshe 


It is not indelicate to allude to these facts because 
they have become matter of telegraph history ; but 


is | We refrain from inquiring more closely into the causes. 


At the date when the 1865 Atlantic cable was pro- 


Gutta-Percha Company amalgamated, forming the 
Telegraph Construction and Maintenance Company, 
limited, an association which until now has been singu- 
larly fortunate. In 1866, Sir Samuel Canning estab- 
lished for them a prestige based upon his wonderful 
achievement of recovering a broken cable from the 
depths of the Atlantic ocean. And although since the 
date of his withdrawal from this enterprising company, 
the prestige he gave them may have been upon the 
wane, there is stili sufficient of it left to ensure them 
the lion’s share of the business of cable-making. In- 
deed, about three years ago, they may be said to have 
been the sole occupants of the field; because one of 
their rival firms had made themselves indebted to 
them for assistance which left them searcely free 
agents, whilst the remainder “ had no work to do.” 

In the mean time an offshoot of the Silvertown 
Works, separating itself from the parent tree, asserted 
its position as a cable manufacturing company, able to 
hold its own against its great rival, and with every pro- 
spect of a happy future. Messrs. Siemens alsosstarted 
cable works, bat for some time confined themselves to 
a particular kind of covering, which they have since, 
we believe, abandoned in favour of the types. 
We have also Mr. W. T. Henley, who continued 
to do a quiet and, we hope, profitable business. 

For a long time, as our electrical readers ate aware, 
none of these firms were overburdened with work, 
although their machinery was never allowed to rest. 
The projected purchase of the telegraph lines by the 
Government, however, about a year ago, gave an im- 
pulse to a number of schemes—some ill and some well 
matured—for new submarine lines, and as these multi- 


their hands full of orders, attention has been directed 
to the momerftary want of new manufacturing com- 

ies. We say momentary because we are sure that, 
os before the cables at present contemplated are 
finished, the greater part of the contractors will be 
enjoying an idle time. 

e are persuaded of this by the fact that some 
of the recent companies brought out for laying dis- 
tant cables have not found so hearty a response from 
the public as their promoters pretend for them. 
Where this is the case, the shares must have been 
taken up temporarily by financiers and by the con- 


we of aria a not unlimited, whilst the 
ital of contracting firms is usually locked up im 
aga On the other hand, the new cable com- 

ies promise to ‘far outrun the financial means of 
both. Under these circumstances, one of two things 
must oceur: either the public will take up the shares 





as they are put upon the market, and all a well 
for a time, or they will refuse to do so, and then the 


jected, the firms of Glass, Elliott, and Co., and the | P°¥ 


plied, and the older contracting firms gradually got, 


rience? We feel confident that, if ton presen 


some of the ree, ie ne companies were 
put aw paardiar 9. get which is doing ial theaeanes 
of all the older ones, they would wisely pause before 
launching their new enterprises into existence. 

Let this be as it may, however, there are other 
in see. Bag yon pir ri restrain 


guarantee of success than then, We shall see no 
more cables sent out untested, and ees from the 
dry holds of vessels to show faults when they are too 
far to be conveniently repaired; we shall have no 
more badly-made joints, bad materials, or insane at- 
tempts to work through faulty cables with battery 
ers which caused them to col more promptly 
than they would with fair usage. ings are better 
than they were in these respects, it is true, but we 
have still no certainty that other causes of fail 
slower in their operation, but equally fatal in their 
effects, may not, at any time, destroy the best dee 
cable at present at work. Our ience in 
duration of deep-sea cables in the Atlantic, for in- 
stance, dates from 1865, or nearly five years. But 
who will guarantee that the covering of this cable 


i 


work, This and all cables are protected with perish- 
able materials: the question is only, how perishable 
are they? Su that the marine insects of the 
Atlantic have feasted 5 the hemp of this cable, 
and left the iron wires bare and rusting away, what 
possibility would there be of bringing it to the surface 
to repair it? And if lost, if found to be issapenaly 
it will cast so gloomy a shade upon the future of 
th 
enterprise. It would be very much 
few years and see what becomes of the present deep- 
sea cables before risking more money. : 
The reckless promotion of new cable com 
not only unwise bat dishonest; and especially when, 
as is not unfrequently the case, they are promoted by 
contractors. If they induce the public to take up the 
shares it is dishonest towards the public; if they 
have to hold the majority of the shares themselves it 
is dishonest to their shareholders or their creditors. 
It is not the competition between these schemes 
which we complain of, but the hurried and ill-judged 
suggestion of each first line, without which there could 
be no second to compete with it. 


MR. PARSONS AND THE WAR OFFICE. 
PA ral ncn en oe sy Are 
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tractors themselves. But the number, as well as the | and 


strengthening now 
into the service. It being decided that the method of 
Mr. Parsons is in its elements and principles 
i j i have at once so much 










































































een tea ERE Beene 




































































































eee ee ee ee ee 


RE Ra EF FASE RM 


in St nA 





182 


ENGINEERING. 





{Marcu 18, 1870, 
= 








establish bis case, whether rightly or wrongly we 
shall by investigation probably be able to discover. 
In investigating this matter we have no prejudices, 
no leaning towards Mr. Parsons or towanis Major 
Palliser. ‘The one, it is true, coming later into the 
field, has won the reward, while the other has sus- 
tained defeat and heavy loss. 

The whole bears a pointed and useful moral which 
those inventors who seek to serve their country (and 
themselves) without experience of the long and tedious 
task to which they would fain be devoted, will do well 
to bear in mind, and profit by. It is for their benefit 
that we propose to tell this story of the guns that they 
may learn some of the difficulties that beset the State 
road to fortune from the beginning to the end, and from 
it they will learn that the inventor, who, ignorant 
of the science of political navigation, trusts to him- 
self to guide his venture, will find it now becalmed 
in the interminable monotony of official rontine or 
official indifference, and now beset by the cross seas 
of conflicting interests, or tossed by all the waves of 
party opposition, until he deems himself fortunate in 
being able to steer out of those treacherous waters, 
and so escape shipwreck 

After the conclusion of the Russian war, when the 
first discussion arose as to the possibility of obtaining 
a fresh and improved class of ordnance, and costly 
experiments were set on foot to manufacture new, and 
utilise by any means existing guns, there commenced a 
widespread and tiresome mania for ordnance improve- 
ments, The War Office was beset by the projects of 
numerous amateur artillerists, each of whom had dis- 
covered the only plan whereby the great problems 
could be solved. i need hardly be said that, for the 
most part, these propositions were without value, idle 
schemes, the originators of which either laid their 
anonymous bantlings at the door of the Ordnance 
lepartment, or clamoured for their preferment till 
they were weary. 

Amongst the few, the very few plans submitted, 
which promised well, and which subsequent experience 
have proved to be meritorious, was that of Mr. Par- 
sons. So early as July, 1860, he had procured pro- 
visional protection for a me thod of boring out cast- 
iron guns, and of lining them with wrought iron or 
steel barrels, for the purpose of strengthening them 
This was just two months after be had been invited by 
the Secretary of State for War to deposit particulars 
of his invention, which were to be treated with the 
usual amount of secrecy and confidence, and the plan 
was 80 well thought of that the Ordnance Select Com- 
mittee ordered the proposition to be put to the test. 

At this point it is necessary to dwell upon the fact 
that, in direet opposition to one of the printed regu- 
lations of the Department, which provides that any 
inventor shall always receive an official intimation of 
an intended trial, no notice was conveyed to Mr. 
Parsons of such a purpose. He therefore remained 
in ignorance of the intention of the Select Committee, 
and, although it may be urged against him that he 
ought to have made himself acquainted with what was 
being done in the matter of the gun conversion, it 
must be remembered that, in the ordinary course of 
things, he would rely upon the assurance of the regu- 
lations, and go about his ordinary business, secure of 
receiving a timely intimation in the event of any action 
being taken in the matter. 

It is the more important to note this unfortunate 
neglect on the part of the Committee, as it is in reality 
the key to the long series of complications which, un- 
luckily for Mr. Parsons himself, has only recently 
culminated. Had he been duly informed of the de- 
cision, as he was in all justice bound to be informed, 
he would have had an opportunity of asserting bim- 
self, and maintaining his position, and his claims would 
have been allowed or disproved years since. 

The immediate consequence of this neglect was a 
failure in the first experiment, for despite the in- 
structions contained in the inventor’s specification 
submitted to the Committee, the cast-iron shell of the 
gun was heated, and an attempt made to shrink it 
over the wrought-iron lining instead of forcing the 
latter into the former by hydraulic power. The con- 
sequence of this mode of proceeding may be easily 
imagined ; the inner barrel stuck fast, could be neither 
pushed home nor set free, so that a negative result 
was recorded. A second similar trial was crowned 
with a like failure, but the third time, the directions 
of the inventor being complied with, a gan of unusual 
powers of resistance was obtained. This success 
warranted the prosecution of experiments, and a 32- 
pounder was treated also with a coiled iron lining, 
with equal results. But all this time, Mr. Parsons 
remained in ignorance that these attempts had been 








made, and indeed he was led to imagine that the idea 
bad been abandoned in uence of an official com- 
munication, received six months after his first applica- 
tion, which stated, that a lack of a was a suf- 
ficient reason for warranting the Select ittee im 
refusing to have a conversion attempted on this prin- 
ciple. 

Mand here we ym my to admire the stupendous 
coolness, which ( in conjunction with the sequel) 
characterises this assertion, that Mr. Parsons’s plan 
was not new, and which fathered upon him the official 
mistake that had been made in the two unsuccessful 
attempts to line the trial guns. And it must not be 
forgotten that Mr. Parsons bas been since made to 
suffer for this mistake. The assertion on the of 
the Committee is most easily disproved by a reference 
to the original specification, which Mr. Parsons sup- 
plied to the War Office with the drawings of his 
system of conversion. In it he states : 

The method of strengthening consists in fitting to the 
cast-iron gun an i tube of wrought iron, steel, 

metal, or similar suitable material. 

This may be done simply by preparing a tube of this kind 
turned on the outside to fit the present bore of the gun ac- 
eurately, and bored and ri inside, and then forced into 
the gun by hydraulic pressure or otherwise, or the gun may 
be rebored, slightly taper, and the tube made to correspond 
externally and then forced in. 

A little consideration will show that the system I propose 
is the correct one, and altogether more suited to the purpose 
than preserving the original bore of the gun, and putting on 
hoops outside. 

It is the interior of the gun that sustains the greatest 
shock ; if this is of cast iron it is strained beyond its elastic 
limit before the strength of the hoops comes into play ; but if 
the interior is wrought-iron steel or ho: ‘neous metal, it 
will stretch before breaking, but the stretching consumes 4 
large portion of the foree, and the remainder only is trans- 
mitted to the cast iron, and is imparted to it in a less sudden 
and more equable manner ; the cast iron, in fact, has only to 
do surplus duty, and which, in ordinary charges, would 
amount to searcely anything. . . . 

Another important feature in this system is that the longi- 
tudinal strength of the gun is not impaired as it is when the 
breech is turned down to receive external hoops. This cause 
of failure by the breech being blown off is therefore avoided, 
&e., &e. 

Not only does this specification prove that Mr. 
Parsons’s ideas upon the proper mode of lining the 
cast-iron guns were clearly elaborated and explained 
in the early part of 1560, but, moreover, it contains 
the theory of varying elasticity, the main feature of 
the invention. 

Disappointed in his efforts to gain the attention of 
the Ordnance Select Committee, and believing that 
his plan was thrown out of consideration, he allowed 
his patent to lapse, but two years later he repatented 
it, in an extended form, and five months afterwards, 
Major, then Captain Palliser, at that time quartered 
in Dublin, patented, what Mr. Charles Hutton 
Gregory has determined by his recent decision in 
the capacity of an arbitrator, to be a system having 
a large and material extent of identity, in which the 
fundamental principle is identical. This invention sub- 
mitted te the Ordnance Committee in 1862 was dis- 
covered to be quite new, by the better lights of that 
year, the inferior illumination of 1860 having been in- 
sufficient to show any novelty at all in Mr. Parsons’s 
plan. These two years of experience had apparently 
helped matters on bravely, for the Committee perceived 
merits (invisible at the date of the trials of the gun con- 
verted under Mr. Parsons’s system), which helped to 
make out Captain Palliser’s case, and from that time ex- 
periments continued so late as 1868, when the con- 
verted arm was finally adopted. Not, however, with- 
out work or opposition, for every one knows that 
Major Palliser had to fight a long and tiresome battle. 
As may be expected, Mr. Parsons asserted his position, 
but without suecess: why we cannot say, unless upon 
the same principle that because a monarch cannot sin, 
an Ordnance Committee, if it does make a mistake, 
— to stick by it. 

‘or seven years a sense of injustice, reinforcing the 
instinct of invention, led Mr. Parsons through the 
weary round just terminated, by which he alone has 
been the sufferer. From an inventor he had perforce 
ultimately to become a pleader, and to solicit the War 
Office for a payment of his expenses. A loser of some 
7000/., the originator of a system which has saved 
the country about 400,000/., his demand for 10,000/. 
might not appear exorbitant, and the final decree of 
Mr. Charles Hutton Gregory would surely have led 
less sanguine men than Mr. Parsons must have become 
after ten years’ experience to hope for adequate re- 
muneration. At last the War ( , declared by this 
decision in error, offered 1000/.—that or nothing. 
The evidence upon this protracted case may be very 
briefly summed up. 





Mr. Charles Hutton Gregory has decided the two 
systems to be practically alike, differing only because 
two independent minds had been working out in- 
7 the same result. 

Ordnance Select Committee have declared that 
Major Palliser’s gun was new in 1862, and, therefore, 
Mr. Parsons’s must have been original in 1860. 

Who is to blame, then? Not Major Palliser, in 
whom coincidence of ideas cannot be accounted a sin, 
and who, despite the fact that Mr. wee 
labours had considerably smoothed his path 
uphill work of it before the converted ordnance 
came i Clearly the injustice first origi 
with the Ordnance Select Committee in a neglect of 
their regulations, a mistake which has not only been 

rpetuated ever since, but defended. But as it has 
Scan decided that Mr. Parsons’s be yng was ically 
the same as that now in use, and as the of his 
having been first in the field is not disputed, as the 
War Office acknowledge the claims of Mr. Parsons by 
a proposed pecuniary indemnification, and so admit 
themselves in the wrong, it appears a most unfortunate 
and unsatisfactory ending to this long dispute, that 
the inventor should remain so great a loser after so 
many years of earnest and indefatigable labour. 


SAFETY HOISTS. 


We trust that the time will soon arrive when we 
shall cease to hear of the disastrous accidents such as 
are at present but too frequently caused by the failure 
of the ropes or winding machinery of hoists or mining 
cages. It is not too much to say that such accidents 
are entirely and easily preventible, and their occur- 
rence is only due to the carelessness or recklessness— 
or in some cases let us charitably hope the incapacity 
—of those in whose charge such hoisting arrangements 
are placed. It is no doubt possible, by means of a 
thoroughly efficient system of inspection, to guard 
almost absolutely against the failure of the chains or 
ropes used in hoists or mines; but, although we are 
far from wishing to depreciate such inspection, we 
cannot regard it alone as a perfect preventative of 
accidents. Thoroughly efficient and systematic inspec- 
tion is no doubt an excellent thing, but in all cases— 
and more especially in those cases in which a failure 
involves a sak of hfe or limb—inspection should be 
ne by the employment of some system of 
safety apparatus which will render even a breakage of 
the hoisting rope unproductive of danger. For the 
negiect of this safeguard there is now. no excuse what- 
ever. Simple arrangements of safety apparatus (both 
for preventing the fall of cages and for rendering over- 
winding impossible) which may be applied at a very 
moderate cost, and which have been proved by ex- 
—_ to be thoroughly reliable, are now being made 

y several engineering firms; and with such arrange- 
ments at the command of any one who requires them, 
we feel that we can scarcely speak too strongly of the 
almost criminal neglect which, by their non-employ- 
ment, leads to the terrible disasters of which ac- 
counts from time to time appear in the daily press. 
We are very far from being advocates for govern- 
mental interference in private matters; but when a 
choice has to be made between such interference and 
a greater or less annual sacrifice of human life, we 
cannot but think that the balance is in favour of the 
former. There are but too many owners of hoists— 
as there are also, we regret to say, many owners of 
steam boilers—who appear to have no proper sense of 
their responsibility, and who, for the sake of saving a 
few pounds of present outlay, are willing to risk the 
lives and limbs of those whom theyemploy. The only 
way to deal with such men as these, is to render the 
application of proper safety appliances compulsory by 
law; and for this reason any suitable enactment 
which may be brought forward during the present Par- 
liamentary Session will have our earnest support. 





New Limetient Apparatvs vor TuHeaters.— Messrs. 
Welch and Berthon, of the Eden Works, Eden-street, Hamp- 
stead-road, have just brought out a new apparatus for using 
the limelight for theatrical purposes. The light itself is 
enclosed in a case with a lens in front ; and the whole appa- 
ratus may be fixed to the walls at the back of the jum 
either tly or by thumb-ecrews. The ligh t is turned 
on pa off and adjusted from any suitable part of the stage, 
at a distance from the apparatus, and its colour is varied 
at pleasure by merely moving a handle; another handle 
turns the lamp about and up and down, so as to illuminate 
any portion ot the stage follow any figures on the stage, 
these handles being placed with the regulating cocks at any 
distance from the — itself. By this means a man being 
stationed up with —_ is rendered now 7: 
and one single man can work all the limelights in the theatre. 
The invention is by a patent here and abroad. 
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NOTES ON SCOOP-WHEELS. 
1. Ir is greatly to be desired that a machine s0 j 
portast ac the ‘steeparhiell shes Kent by: the 
apt = ae 
100 ambridgeshire depends 
roop-whrels fr ts very eisence, aod that many 
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and powerful engines besides numerous 
mills have senate eee i 
wheels, the force of what is said will 
appear. The machine, 
admirably adapted to the 
and cannot be, of the highest order in 
economical working, but it is safe, and eas 
after all ordinary accidents without m 
labour. It is remarkably well adapted for lifting vast 
quantities of water to a limited height, and it is well 


machine which lies idle for three parts of the year, and 
must yet be in constant working order to guard 
against the effects of a sudden flood. Excellent, 
however, as the machine is in point of adaptation to 
the work it has to do, it is at present very far from 
perfect, either in design or construction, Itis wasteful 
of power beyond all reasonable allowance, and no 
adequate provision is made for meeting the peculiarities 
of its situation, such as the sinking of the level of 
the fen lands, and the irregularities of the water 
levels at the points of intake and discharge. The 


engines, on the contrary, which drive the wheels, | - 


appear to be of excellent construction, and well served. 
This anomaly should not exist, and it is proposed in 
these Notes to point out the defects of the machines 
at present at work, and to s certain simple 
arrangements by which they may be much improved. 
Some of these were suggested by the Astronomer 
Royal in his remarks on the Prickwillow engine, 
contained in a letter to the late Dean of Ely in 1842. 
The writer has since verified these remarks by careful 
observation of many of the fen-wheels in the Ely 
district and has further, by the aid of working 
models, placed beyond doubt the good effect that 
may be expected to result from the improvements 
proposed. 

2. Before proceeding to an enumeration and examina- 
tion of the defects of the machine as at present in use 
for fen drainage, it may be well to state that the 
machine is naturally wasteful. The condition of its 
working is that a certain space for leakage shall be 
left between the wheel and the course in which it plays, 
and this leakage constitutes the price paid for the 
simplicity of the machine and its freedom from the 
nuisance of valves. In like manner the Datch employ 
open Archimedean screws for fen drainage which play 
close to a semi-cylinder of masonry and allow a certain 
amount of loss by leakage past the screw. Assuming, 
then, that the machine is naturally wasteful, it is of 
great importance to reduce the waste within reason- 
able limits. At present the fen-wheels are very 
wasteful ; the Astronomer Royal, in his letter to the 
late Dean of Ely alread to, estimated the 
waste at #ths at least of the theoretical effect, in ad- 
dition to the loss by leakage between the wheel and 
the course, as may be}seen by the following extract : 

“The water raised is delivered at a very considerable 
height above the threshold. The spray is so great that 
it 1s difficult to say what this height is: bat much is 
raised to the height of nearly 4 ft., and it was estimated 


by Mr. Humann, jun., that the great body of water is | * 


raised to the average height of 2 ft. This is the third 
waste of power, and the most considerable of all. 
Considering that the whole rise to be effected is only 
about 5 ft., that from a single cause an additional rise 
of 2 ft. is required, and that the other losses are not 
contemptible, I am confident that I am within limits 
when I say that #ths of the whole power is wasted. 
And this is in addition to the necessary loss by the 
passing of water between the edges of the fldats and the 
sides of the water-way.” 

This loss is very serious, and the cause of much 
unnecessary expense ; considering the simplicity of the 
machine, the loss at all events should not exceed 25 per 
cent. of the whole power applied to turn the wheel, 
and may in all probability be reduced below this 
amount. The question of the actual loss in prattice 
will be entered upon at length hereafter. 

3. Fig. 1 is a vertical section through the middle of 
one of the large fen-wheels lifting water from the fens 
ya . tidal pow the bey ayo the fen drain is at its 

-level, e river is at its highest ordinary 
level at high water. This is taken as being the most 
critical case, and including ly the more simple 
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of the improved wheel upon the water will be given 
in detail, and its advantages confirmed by allusion to 
the results of experiments upon models. 

4. Beginning with the fen drain, it is first to be re- 
marked that in almost every case the drain water at 
the intake has free access to the wheel, and no control 
is exercised over it by means of a shuttle or drawgate. 
The consequence is that the water follows the wheel 
as soon as it begins to move, and the entire work is 
thrown upon the wheel before it has got into swing. 
This is a serious difficulty at all times, but more par- 
ticularly when the water stands deep im the drain, and 
when, in consequence, pumping is most needed. 
such times there is often much trouble in starting the 
ine, and in uence of the wheel being com- 

to lift as much water as its ladles enclose, both it 


‘ also another inconvenience arising 
from the want of a shuttle on the drain, viz.: that the 
smaller engines are brought up by the increased work 
as the river level (supposed rises, and are com- 





case of a wheel lifting water into a river or drain, | pelled 


to cease pumping for several hours. All this 
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a very obvious remedy for this great inconvenience, 
ag | upon the use of a shuttle, as recom 

above. It is well kn »wn that in consequence of con- 
tinual drainage (douotless, however, combined with 
other causes) the level of the fen lands has sunk some 
A ft. in the last twenty years, and & still — 

as proved a very serious cause of expense, 

dass the elale which desta ol he voles ao temnda 
on piles driven down to the solid stratum below the 
fens, the water at every wheel has shrunk away from 
the wheel till almost out of its reach, and, in conse- 
quence, it has been necessary to fit ap almost every 
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to enable it to reach the water which it is intended to 
i t 


tion of the paayg She mae flag: sary chy ome 
has been thereby incurred. Now there is an 
obvious remedy for this evil, which is to make the 
ladles dip a foot or more lower than is at first neces- 
sary (as in Fig. 3), and to construct the course ac- 
ingly. So simple a thing must, of course, have 
to the original designers, but in their case 
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there existed the fatal objection that the strain on the 
wheel and engine would at first be too great ; for since 
there was no gate or shuttle on the drain to control 
the in-rum of the water u the wheel, the ladles 
would enclose more water than the engine in all pro- 
bability could lift. If, however, the amount of water 
supplied to the wheel be regulated by a shuttle, as 
already suggested, it is obvious that this objection is 
done away with, and the wheel would not stand again 
in need of radical alteration. It may perhaps oceur 
that the water by this method would be drawn from a 
lower level than if it were drawn from the drain in the 
ordinary manner, and that there would be a loss in 
consequence : this will be considered hereafter, and it 
will be shown not only that the present method in- 
volves a serious loss of power, but also that the 
method suggested would involve very little loss at all. 


6. The next remark bas reference to the shape of the 
course by which the water is led immediately up to 
the wheei. On this pomt no decided opinion appears 
to have existed, for there are hardly two courses alike 
throughout the district in question. Some have 
straight sides converging towards the bottom of the 
wheel, some have sides concave to the wheel, while 
others have sides unequally splayed or cut away so as 
to leave a notch in the wall. None, however, have 
the course shaped as it ought to be (see Fig. 4), viz., 
with the sides convex to the wheel, and traly sym- 
metrical. ‘This is the correct theoretical form, as may 
be seen exemplified in the case of every large and 
well-constructed sluice in the country ; and it is to be 
understood that any great departure from this form 
constitutes a resistance to the run of the water, and 
this is equivalent to a loss of power. Again the 
course should have the same width as the wheel at 
the point where the ladies enter the water. This is 
nowhere the case at present ; the course is constructed 


so as to have the same width as the wheel at the 


bottom of the wheel, but at the point where the ladles 
first enter the water, the course is in general two or 
three times as broad as the wheel; the consequence of 
this is that the water, having a larger channel to 
run in than the wheel, is running slower than the 
wheel at the point where the ladles dip, and there is 
shock and loss of power as every ladle strikes the 
water, which would be lessened if the course were 
shaped as above suggested, so as to get the full benefit 
of the acceleration of the water. 

7. But there is a yet more serious shock and loss of 
power due to the fact that the ladles, on entering the 
water are moving ina direction very much inclined 
to the motion of the water. This is shown by the 
direction of the arrows in Fig. 1, and is an obvious 
cause of Joss, the amount of which cannot readily be 
calculated, but is demonstrated in practice by the 
violent squirting of the water against the sides of the 
course as the wheel revolves. ‘This loss of power can- 
not be obviated while the water is admitted to the 
wheel as at present, but it will be very much lessened 
if the water be admitted by a sluice upon a wheel with 
curved ladles, as shown in Fig. 3. The reason of this 
will be given at length hereafter, when the operation 
of the wheel as improved is explained. 

8. After passing the bottom of the wheel, the water 
is lifted past the breast of the course, and it is during 
this part of its progress that a great loss of water 
takes place, varying much in amount at different 
wheels, but everywhere much greater than need occur. 
Much of this loss takes place at the breast in front, 
and this cannot be entirely prevented, but a larger 

yart of the loss occurs at the sides, and this ought to 
te saved by the use of rims on the wheel enclosing the 
ladles, and known as “ shroudings”’: these shroudings 
would extend to the extreme outer ends of the ladles, 
and prevent the escape of the water at the sides of the 
wheel. The advantage of this \ ould be felt in several 
ways; first, in saving water as above described; 
secondly, in supporting the ladles, and protecting 
their edges from wear and damage ; thirdly, in per- 
mitting the removal of the side walls away from the 
wheel, an important alteration, the object. of which 
will be more billy entered upon hereafter. 

15, Park-street, ‘Westminster. 

{To be continued.) 
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ADDIS’S PERMANENT WAY. 
Mr. W. J. Apprs, Engineer to the Local Funds Committee 
at Tannab, in the Bombay Presidency, has somewhat 


distinguished himself by his inventions connected with the | 
7 : | 
laying of permanent way, and quite recently he has gone 


abead far in advance of the advocates of light railways and 
narrow gauges by the construction of a short railway 
having only a single line of rail. Mr. Addis’s permanent 
way improvements aim ata combination of sleeper and 


fishplate in one for a line of railway. The accom- 
paying drawing stata rangement or singe ened 
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| From these it will be seen. that the offices of sleeper 
jand fishplates are combined, and all spikes, trenails, and 


chairs are done away with, the advantages claimed for | 


| such arrangement being that it possesses “the advantages 
|of simplicity, durability, much less attention and main- 
| tenance, being less liable from the fewness of its parts to 
} get out of order, and the greater intrinsic value of the 
| material.” The construction of the rail consists of two 
| main parts, viz., plates and rails, which, both combined, 
| form a longitudinal sleeper, rail, and fishplates. The plates 
| are of wrought iron rolled to curves of 7 and 10 in. radius, 
|} and when set and fixed present three concave surfaces. In 
} one of the three jaws—or, in the case of the treble-headed 
| rail, in each of the three jaws—a single-headed rail is 
| inserted, the flange of which, while resting on and being 
supported by the ridges, is secured by bolts passing through 
the plates and web. Fig. 3 also shows an arrangement 
whereby the same system may be applied to double~headed 
rails. These sleepers are made in lengths of 3 ft. and fixed 
6 ft. apart from centre to centre. The rails are fished in the 
centre of a sleeper, and the sleepers are kept at proper gauge 
by means of tie rods. 

Practically there is nothing new in Mr. Addis’s permanent 
way arrangements beyond what may be called its details ; 
| and its great weight, amounting to 108 tons 16 ewt. per 

mile of single-headed track, could not, but makefit a very 
expensive system to adopt. 

Mr. Addis’s single rail line ia, however, of a very different 
|character to the above and although it hardly appears 
to possess great capabilities for any high rate of speed, 


}it may claim, to a limited extent, the advantages of a| 


| tramway for lightening draught, whilst the expense of lay- 
jing it down is but small compared with the advantages 
which it seems to possess. The rail is intended to be laid 
down either upon any existing line of road, or on roads 
made specially for the purpose of a tramway. Upon the 
completed rail it is purposed to ran every kind and descrip- 
| tion of vehicles, constructed after the ordinary ones now in 
j use, with an additional wheel or wheels, according to the 
length of the vehicles. The additional wheels are attached 
to the bottom of the platform or framework of the veliicles; 
they are double flanged in order to prevent any moving off 
the rail. The vehicles themselves are fitted also with wheels 
in the ordinary manner which run on the road on either side 
of the rails, while the centre double-flanged wheels run on 
the rail. These latter wheels work on a swivel attached to 
a screw, by means of which the body or framework of the 
| vehicles, and with it the ordinary road wheels can be raised 
| above the surface of the roadway on either side, so that the 
| whole of the weight of the vehicles and their contents may 
rest on the rail, their balance being supported on either side 
by their own ordinary wheels. The centre double-flanged 
wheels have further attached to them springs on either side 
in order to prevent jarring and jolting, and to give them a 
fair amount of play to suit the irregularities of the road, 
which would naturally tell upon the ordinary wheels of the 
vebicles. The construction of the rail is very simple, and 
the line rests upon sleepers about 14 ft. in length. Theplan 
is to lay down the rails at the sides of roads, one for up 
traffic, and the other for down traffic, leaving the centre 
part of the road for ordinary traffic. The rails rise from 
1} in. to 2in. above the surface of the road, and the cost of 
a tramway is set down at from 4000 rupees to 5000 rapees 
(4001. to 5001.) per mile. 

A length of rail has been laid down in the grounds attached 
to Mr. Addis’s ironworks at Tannah, apon which are placed 
two carts or wagons specially constructed by him for the 
tramway. A portion of the rail is laid at an incline of 1 
in 40, and another portion, on level ground, describes a 
10 ft. radius curve. This experimental line has been visited 
by a large number of gentlemen who witnessed with satis- 
faction the ease with which a pair of bullocks could draw a 
load of between two and three tons along the tramway. 
In some experiments tried with the view exhibiting the 
safety of the invention, a large log of wood was placed on 
the ground over which one of the side wheels would pass, 
and the wagon put into rapid motion; on passing over the 
log the jerk was severe, bat failed to throw the wagon off 
the rail, A small hole was then dug in the line of the side 
wheel, and over this also the wheel passed without accident. 

It has not been long before this invention has been put 
| to practical use, a line having recently been laid between 
| Callian Bunder and Callian, a distance of a mile and a 
| quarter, over which there fs a large salt traffic. This line 

waa opened on Saturday, the 22nd January Inst, and it is 


ground on which the Myjee fair is held, a distance of about 
three miles and a half. will thus be about seven miles 
of rail to lay, and it was expected that the whole work would 
not occupy mach more than a fortnight. 

Mr. Addis states if his letter to the Bombay justices that 
a body of native gentlemen are prepared to form a company 
for the purpose of constructing a tramway on this principle 
in Bombay should the required breadth of road be conceded 
to them. by the Bench. 








“ PEBBLE” GUNPOWDER. 


We stated about a month ago that Colonel Younghusband’s 
Committee on Explosives had selected a powder for pro- 
visional use im our heavy rifled guns which is far less de- 
structive and violent in its action than the present “large 
grain rifle” powder of the service. The “ preliminary re- 
port” of the committee has now been published, and from 
this document we gather some interesting information with 
regard to the experiments which have led to this result. A 
committee was appointed on May 8, 1869, to carry on the 
experimental inquiry into this subject which had been under- 
taken by the late Ordnance Select Committee before its dis- 
solution. The subjects upon which a report was required 
were as follows: 1. The amount of pressure developed in the 
bore of rifled and smooth-bored guns of different calibres, by 
the employment of charges of gunpowder of different descrip- 
tions, and the law it follows. 2. The comparative merits of 
every variety of service gunpowder, and of any foreign gun- 
powders which might be procurable for trial. 3. The effect of 
igniting the charge at different points. 4. The effect of the 
length of the bore of the gun on the velocity of the shot at the 
muzzle. 5. The comparative merits of gun cotton in the 
smaller calibres. 6. The comparative merits of other explosive 
agents. It was particularly impressed upon the com- 
mittee that the “determination of a description of gun- 
powder whose employment is attended with the least 
risk of over-straining the guns” was the matter upon 
which a decision was most urgently required. In the first 
report we have the committee's provisional recommendations 
on this point. They state they have hitherto “given their 
attention specially, and almost exclusively, to this branch of 
the inquiry,” and they consider that their experiments con- 
clusively establish that “ there is no difficulty in producing a 
description of powder much better suited for use in gans of 
large calibre than the present service powder.” These ex- 
periments have been alanost wholly carried on with an § in. 
gun; and many kinds of powder have been tried, as will 
| appear from the following list: 1. R. L. G. service powder, 
| both of Waltham Abbey and contract make. 2. L. G. ser- 
| viee powder, both of Waltham Abbey and contract make. 8. 
| Pellet powder, as provisionally approved in 1867. 4. Russian 
| prismatic powder. 6. Ritter prismatic powder. 6. Spandau 
| prismatic powder. 7. Belgian large grain powder. &. 
| Spanish powder (two descriptions). 9. French naval powder 
| (two descriptions). 10. American powder, similar to that 
| used with the Rodman gun. 11. Ten descriptions of experi- 
} mental pellet powder pressed from meal. 12. Two deserip- 
| tions of experimental pellet powder produced from different 
| varieties of L. G. powder, 13. | hirteen varieties of experi- 
| mental large grain powder, known as “ pebble,” made at 
| Waltham Abbey from broken down press-cake. 14. Several 
; small samples of pellet and large gram, submitted by Messrs. 
| Curtis and Harvey. 15. “A 8” powder, made at Waltham 
Abbey in 1860-1-2, and since stored at Purfleet. 

To determine the action of the powder within the gun, 
three means were employed, The first and most important 
was the clever chronoscope invented by Captain Andrew 
Noble, by means of which the time which a projectile takes 
to traverse various intervals within the bore of the gun is 
measured to the one-millionth part of a second. The second 
means employed was the Rodman pressure gauge—an in- 
strument consisting of a number of plugs inserted into the 
bore of the gun, and fitted each with a knafe-edge and a small 
| piece of copper. The depth to which the knife is driven into 
| the copper registers roughly the pressare of the powder at 
| that portion of the bore. The third apparatus is called by 
the committee a “crusher” gauge. In principle it is similar 
to the Rodman, but instead of the indentations caused upon 
a piece of copper, a cylinder of copper is crushed more or 
less by the pressure due to the powder gas. The gun used 
} was an Sin. smooth bore, weight 6) tons: the shot were 
| cylinders of iron, 1801b. in weight and 7.995 in. diameter. 
' The committee do not in this report detail the whole. of the 
experiments which they have made. They content them- 
| selves with recording the results obtained with R. L. G. 
service powder, Russian prismatic powder, pellet service 
| powder, and pebble powder No. 5. The object of the inquiry 
| 18 to obtain a powder which, while giving an equal initial or 
}muzzle velocity with the service powder, shall exert a less 
| pressure or strain upen the gum. The following Table gives 
the comparative values of the four powders named above : 
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7 | Muzzle | Maximum 
Nature of Powder. Charge. | Velocity. | Pressure. 
Feet per | Tons per 
| Ib. | Second. | square inch. 
R. L. G. service... s.} 80° |} ‘182% | ° 29.8 
Russian prismatic ...| 82 | 1366 20.5 
Pellet service 4. «+! 30 1338 CO 174 
Pebble No.5...) 35 1374 15.4 
A glance at these will show to what an enormous 
our guns have hitherto been subj That strain 
haa, in round pambers, been one-third more than is due to 
the use of an equivalent charge of Eussian pellet powder, and 





about twice as great as is due to an equivalent charge of the 





rieite. | 


He t 





ler, and 
» of the 





SO ey Be ie PRO Bhs ELI Ror? 








= ‘process. ; ‘the powder 
of the value of this er heen obtained ina 10 in. 
importanee i a powder of a 


estimated. Not merely does it relieve our guns of a strain 
which it was unfair to put on them, but, by so relieving 
them, it prolongs their life, and enables us to obtain hi 
velocities with vy guns than have yet been dreamt of. 
The introduction of a powder of this sort amounts, in fact, 
to increasing the strength of our guns without any aug- 
mentation of weight, and to increasing the power of our 
armaments without any augmentation of cost. Further, the 
less detonating the powder, the more favourable to the 
projectiles. And, obviously, it is sound in principle and 
thoroughly philosophical to do as much work as you can 
with as little destructive effect upon your material as pos- 
sible. With this new powder our guns will be still harder to 
beat than they have hitherto proved themselves, which, pace 
Sir Joseph Whitworth, is saying a good deal—Pall Mall 
Gazette. 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1316, 10d.) Julius Frélich, of 2, Park-villas, Lonsdale- 
road, Barnes, patents an arrangement for generating gas to 
be used in gas furnaces. This apparatus consists of two 
chambers, the bottoms of which are connected by a short flue. 
The first chamber contains fuel in a powdered state, which 
descends by gravity and is burnt by the aid of a fan blast ad- 
mitted near the bottom of the chamber. The gases resulting 
from this combustion are led by the short conneeting flue to 
the second chamber which is charged with coke or non- 
bituminous coal, the gases being thus caused to ascend 
through a column of red-hot carbon and the carbonic acid 
they may contain being thus converted into carbonic oxide. 
From the top of the second charaber the gases are led off to 
the furnaces in which they are to be used, 

(No. 1317, 44.) Alban Meredith, of 96, Newgate-street, 
patents treating those kinds of iron which, from the small 
—- of carbon they contain, cannot be successfully 
dealt with by the ordinary Bessemer process, by first sub- 
jecting them to the action of a blast in a refinery and then 
treating them in the converter in the ordi way. It is stated 
that the object of this proceeding is ip davon the iron inte 
the converter at a very high temperature; but inasmuch 
as this temperature is obtained at the expense of a loss of a 
certain portion of the carbon which would have been 
subsequently available as fuel in the converter, we cannot 
see what good is to be gained by Mr. Meredith’s plans. Mr, 
Meredith, however, also proposes in some cases to add 
spiegeleisen to the refined metal before running it into the 
converter, so as to make up the supply of carbon. 

(No. 1318, 2s. 2d.) David Greig, Robert Burton, James 
Gozney, and Thomas Atkinson, of ‘the Steam Plough Works, 
Leeds, patent the arrangements of turning cultivators and 
harrows which we illustrated on pages 387 and 390 of our last 
volume. 

(No. 1321, Is.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Treat Timothy Prosser, of 
Chieago, U.S., arrangementsof steam generator and condenser, 
founded on wonderful principles which we cannot spare space 
to describe. 

(No. 1322, 10d.) Marmaduke Wilkin, of 2, St. James’s- 
terrace, Paddington, and John Clark, of 10, South-street, 
Finsbury, patent arrangements of radiating axles for railway 
vehicles, of which we shall probably have something to say on 
a future occasion. 

(No. 1324, 1s.) Oswald Rose, of Bolton, patents various 
details relating to the construction of valve gear of the Corliss 
class, which we could not describe clearly without the aid of 
drawings. 

(No. 1326, 10d.) Edward Crowe, of Middlesbrough-on- 
Tees, patents the arrangement of furnace boiler which we 
illustrated on page 446 of our last volume. 

(No. 1387, A Robert Elsdon, of Brockham, patents the 
arrangement of kilns for calcining lime, &., which we 
illustrated and described on page 116 of the present volume. 

(No, 1335, 1s. 4d.) John Robert erecr erase Per — 
Works, Ipswich, patents the arrangements orse y 
which we illustrated and described on page 64 of our iast 
volume. 

(No, 1839, 6d.) Edwin Tatte, of 102, West-street, Fareham, 
patents building hollow walls with wall ties consisting of thin 
iron plates built_inte the vertical joints. 

(No. 1841, 2s. 6d.) Thomas Greenwood, of Leeds, patents 
some ingenious machinery for cutting jointe for wooden boxes, 
drawers, &e. It would be quite impossible to describe these 
plans briefly. 

(No. 1345, 1s, 4d.) Edward Waltham and Thomas 
Waltham, of Stockwell, patent constructing road locomotives 
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junior, of Meifod, and John Morris, of Welshpool, patent an | furnaces which are enclosed in Sambere air 
agricultural implement, intended to perform simultaneously | maintained at a pressure considerably exceeding that of the 


the operations of ploughing and depositing manure and | a . fag 
seeds. (No, 1488, 10d.) Henry Bessemer, of Queon-streot-place, 
(No. 1872, 1s. 2d.) Joseph Tall, of Falstaff-yard, and | patents the methods of on the Bessemer process 
Alfred Williams, of Great George-street, patent straighten- | under pressure, which we described on page 1 of the prosent 
ing plates or bars by heating them, and then securely clamp- | volume. 
ing their endsin a machine constructed for the purpose.| (No. 1434, 10d.) Henry Bessemer, of Queen-street-place, 
The patentees also propose employing similar means for pereoie methods of carburising molten iron after it leaves the 
bending plates, bars, &., the latter being in this case | blast furnace, and also of effecting the further carburisation 
stretched over a template of the desired form. This plan | of molten ne os ot wrought iron or steel which has 
may answer for bending, but we greatly doubt its general | been fused in hi 
applicability for straightening purposes. i 
(No. 1873, 8d.) Alfred Vineent Newton, of 66, Chancery-| (No. 1435, Is.) Henry Bessemer, of 
lane, patents, as the agent of Robert Beatson Hugunin, and | patents arrangements for working blast furnaces his 
Alonzo Morris Hazen, of Cleveland, U.S., a form of railway | “ high pressure” system, which we shall probably describe in 
wheel, consisting of a pair ‘of discs so shaped at their peri- | a future number. 
phery, that when foreed together they tend to expand the| (No, 1442, 10d.) Baldwin Latham, of 6, Westminster- 
tyre, the latter being bored toa double coned form internally. | chambers, patents some good arrangements o/ 
(No. 1374, 1s. 6d.) William Edward Newton, of 66, Chan- | laters, these including, mang others, those illustrated and 
cery-lane, patents, as the agent of John Benjamin Root, of | described by us on 430 « 
New York, curious arrangements of rotary steam engines| (No. 1463, 10d.) Benjamin Joseph Barnard Mills, of 36, 
and pumps, which it would require drawings to describe, | Southampton-buildi p prneeen, 2 the agent of John J. 
and of which we certainly cannot see the advantages. Smith, of Somerville, U.S., and Jense Albert Locke, of Boston, 
(No. 1377, 1s. 4d.) Daniel Adamson, of the Newton | U.S., the machi for casting metals under pressure which 
Moor Ironworks, near Hyde, patents the arrangement of | we illustrated described on page 83 of the present 
portable engine boiler and oo for making it, of which | volume. 4 
we published a description and engravings on page 30 of the| (No. 1444, 6d.) Jeremiah Avery Marden, of Boston, > 





present volume. The patent also includes some arrangements | patents an arran; of governor for steam engines 
of partially rotating slide valves, of which we shall probably | which the regulating effect is obtained by the use of vanes 
have something to say shortly. acting on the atmosphere, the resistance to the motion of 

(No. 1384, 6d.) Charles Moore, of Sketty, near Swansea, | these vanes tending to move the valve in one direction, while 
patents a form of serew propeller for which he claims wonder- | a tendency towards s motion in the opposite direction is 
ful advantages. No clear idea of the form of this propeller} given by a weighted lever. 
could be given without a drawing, and we anticipate that (No. 1446, 2s. 2d.) Leonard Wray © nine madden 
even the latter would fail to give any idea of why this screw | arrangements of quartz crushing and A 
should give advantageous results. whicii it would require drawings to . 

(No. 1385, 1s.) Charles John Galloway and John Henry; (No. 1454, 6d.) James Baird rs of —— 
Beckwith, of Manchester, patent arrangements for driving | patents a form of railway wheels in two dished 
piston slide valves which it would require a drawing to ex- | —or rather annular plates—are made to clip between them 

lain, and they also patent relieving a slide valve from pressure | the tyre and boss. 
y causing its back to work against the inner end of a plunger oi 


which passes through a stuffing box in the steam-chest cover. 
If we are not greatly mistaken this is far from new. COUPLED CORNISH ENGINES. 
To rae Eptror of Exornkenine. 


(No. 1395, 10d.) William Galloway, of Craigie, patents 
actuating continuous brakes throughout a train by means of 
a liquid carried in pipes and cai to act on pistons workin, Srz,—Can you or any of your numerous readers inform 
in cylinders and connected to the brake gear. This pro me whether the experiment of ranning two engines in unison 
is not new, and the practical objections to it are numerous | without a shaft or connecting beam, has ever been 
and obvious. Mr. Galloway, also, in another patent (No. i accomplished ? 1 have heard that coupled Cornish engines, 
1806, 8d.) proposes to use a similar system for the purpose of | working in such a way that the column of water is always in 
signalling on trains. : | motion in the rising main, are used in pumping for towns, 

(No. 1402, 10d.) Richard Fennelly, of Wellington. | and in a few instances in draining mines. I would like to 
chambers, London-bridge, patents, as the agent of Imanuel | pe informed where and when engines have been u sed, 
Pfeffer, of Copenhagen, _— gement of errs | or io thy chuonee of that, 0 aetomnee:® nguiianes 
machinery in whieh the easks are carried on a frame w | tion, where any two engi ve 
machin eedentialeg and are at the same time made to | ynison no vou 4 a shaft oF connecting boas. I would also 
revolve on their own longitudinal axes and also on vertical _ wish to inquire whether Jonathan Dickson, engineer, who 
axes on which they are mounted. We shail probably illus- years ago was in Charlotte-street, Blackfriars-road, is till 
trate this arrangement in our next number. in existence, and if so where a letter would find him. 

(No, 1406, 1s. 4d.) John Ramsbottom, of Leeda, and Lindley, near Huddersfield, March 15, 1870. 3.3. HL. 
Thomas Massey Pearce, of Bradford, patent arrangements, {fhere are many pairs of Cornish to- 
of steam pumps, &e., in which the valves governing the | gether in the manner referred to our ; 
distribution of the steam receive their motion from ‘a | q other places there is one pair working at the 
twisted bar which is acted upon direct by the piston. We West Middlesex Waterworks at Hammersmith, and another 
shalll probably illustrate this arrang t in our next | pair at the works of the Kent Water Company at Deptford, 
number. and both these pairs were mentioned by us in our series of 

(No. 1406, 1s. 4d.) Andrew John Murray, of Albany- articles on the Waterworks of London published in 1866. In 
road, Camberwell, patents an arrangement of reaping and | the case of the West Middlesex engines, the valve of 
mowing machines in which all but the eutting portions of | the pair is controlled by a ; 
the knives are enclosed in a tube, and in which motion i# | Waterworks no cataract is the engines being caused to 
given to the knife bar by means of a double cam which acts perform alternate strokes by making one engine actuate the 
on a roeking lever. There are also other peculiarities in the | yalye gear of the other. A eer oe by-the- bye 
details of the machine, which we could not describe briefly. | in speaking of this very su F et thee gone Fi 

*(No, 1409, Is.) Francis Charles Knowles, of Lovell-hill, | the following piece of wisdom : “ word ‘ Cornish’ 























tents certain methods of purifying cast-iron, his as | is wand Sn © conan: Wich: Sen cpganinty siichal ene sets 
including a variety of claims. One of these is for use| There arehundreds of coupled pumping engines 
of a layer of iron shot don the pengote of sataiaing Seles | ot <eeekt whieh. ae Cama is Seaners ony Denese sep 
Se ee eee ee caer asin # fo | one, sae oo tee ables Milks poeta Nene ye 
urify it; and another is for ucing uel by | For example, bbey Mille puroping afford 
feating chalk or limestone in contact wi carbonaceous on illustration in points” L1f Weaay the Abbey Mills engines 








manganese, peroxide it ‘ ; 4 ve 2 
suitable cases and ex-; French, German, Vanish, or Swedish, must 
pecking, thee: in. coat kent ino kiln for from one to ten hours. | before Ostober, 1870. 
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Robert-street, Adelphi, in con- 
ummer Traunfels, the manager of these 
are situated at the side of the Northern 
Railway of Austria, and a line of rails is carried into the 
works, which branches off into two arms, one of which is 
destined for bringing in the raw materials and depositing 
them at one end of the works, while the other serves for 
carrying off the finished materials at the other end 
The furnaces throughout the whole works are Mr. Sie 
mens’s patent regenerative gas furnaces. They are all 
worked from a group of 32 gas producers situated close to 
the entrance of the works. There is no coal required for 
any furnaces within the works, and all the fuel is therefore 
discharged from the railway wagons close to the gas pro- 
ducers, and not far from the entrance gate. The boilers 
are fired with coal direct, and the proportionately small 
quantity required for that purpose is carried to them across 
the yard. The gas from the producers is conveyed to the 
furnaces by an underground flue, or conduit, which branches 
off into two arms for supplying the different groups of 
furnaces, viz., the steel-melting furnaces and the reheating 
furnaces. The steel-melting furnaces are placed in a sepa 
rate building, at the top of the general plan. The raw 
materials are brought in from the yard. The large pieces 
of old rails and tyres are cut into pieces of suitable size by 
a horizontal scrap-cutting machine, made by Messrs. Collier 
and Co., of Manchester. This machine is driven by a 
special engine attached to it, and it delivers the cut pieces 
of iron and steel to the heating furnaces to be brought 
up to a bright red heat before being charged into the 
steel-melting furnaces proper. There are three heating 
furnaces placed in one row, and they supply the mate- 
rials for four steel melting furnaces, which are placed 
in a second row close by. The steel meliing fur- 
naces are charged from the side which faces the first 
row of furnaces, and they are tapped at the opposite side, 
where the neual arrangement of a straight travelling car- 
riage, which carries the ingot moulds, is provided. A 
horizontal travelling crane, a modified copy of Mr. Rams- 
bottom's ingenious design, is provided for the service of the 
melting furnaces, and provisions are also made for a suitable 
apparatus for compressing liquid steel, if the attempts 
which have been recently made in that direction should 
finally prove successful. A travelling crane of similar con- 
struction connects the steel melting house with the forge 
proper. This workshop is headed by a row of reheating 
furnaces, and provided with a complete plant for the manu- 
facture of steel tyres and rails, viz., a 6-ton steam hammer, 
with wrought-iron standards, by Messrs. Thwaites and 
Carbutt, of Bradford ; a double tyre rolling mill, by Messrs. 
Collier and Co., of Manchester ; and a large rail mill, driven 
by an engine fitted with Mr. Ramsbottom's hydraulic re- 
versing gear, constructed by Messrs. W. and 8. Galloway 
and Sons, Manchester. The tyre mill is driven by a pair 
of horizontal high-pressure engines, made by Messrs. 
Klusemann, of Magdeburg. At one end of the rail mill, 
close to the group of boilers, is a double circular saw for 
cutting off the crop-ends of the rails, and further on is the 
workshop for finishing the rails, containing machinery for 
straightening, drilling, and dressing the ends. At the other 
side close to the tyre mill is a mechanical workshop for 
turning and finishing tyres or general forgings, for cutting 
the rolls and for general repairs. The offices and stores are 
at the bottom end of the general plan facing an entrance 
gate from the main road. The space not yet occupied by 
buildings is intended for future extensions, and is sufficient 
for doubling the extent and productive power of the works. 
The buildings or sheds which cover the works are con- 
structed almost entirely of wood, only the vertical columns 
which support the whole structure are of cast iron. The 
steel works of Floridedorf have been very recently com- 
pleted, and the results of manufacture by their practical 
working are watched with great interest by steelmakers on 
the Continent. The favourable resulta, however, which 
have been obtained with the Siemens-Martin process at Le 
Creuset, and at Terrenoire in France, at Mr. Borsig’s steel 
works in Berlin, and last, but not least, at the Siemens 
Steel Works in Landore, near Swansea, leave very little doubt 
that this mode of steel manufacture will prove equally suc- 
cessful at the steel works near Vienna. 

Tus Patewr Laws.—In the House of Commons, on 
Tuesday last, Mr. Macfie gave notice that he would on that 
day four weeks move for a Select Committee to consider and 
report on the laws relating to letters patent for invention. 


Emtenation ov Cornish Minens.—Judging from the 

eati to the emigration agents in Cornwall, a 

—_ a i > ogee and other labourers 

i ve this country during spring for the United 
states, Canada, and Australia. 





FISH-PLATES FOR RAIL JOINTS. 
DESIGNED BY MR. R. PRICE WILLIAMS, C.E., LONDON. 
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We give, above, engravings of a new form of fish-pla' 

i ienk com — yond Price Wil 
w resembling in its appearance some 
forms of fish-plate, already illustrated in thee journal, pos- 
sesses some special features of its own which render it en- 
titled to particular attention. It has frequently been pro- 
posed to stiffen the joints of rails by i i 
of the fish-plates; but Mr. Price 
than this, and has so shaped his fish- 
the lower table of the rail both above 
clearly in the section, Fig. 3. The rail is i 
fi for the whole of its depth, except that of the u 
table, instead of being fished for the depth of the web 
and this is an important feature. Mr. Price Williams pro- 
poses to make bis fish-plates of homogeneous or steely iron ; 
this being first rolled into bars, of the section shown by 
Fig. 5, and being next brought by a second any Bet my 
form shown by Fig. 4. It is to be then cut into 
and these lengths, before being sent on the grounds, are 
bent up into the form Sshown in Fig. 2, so that they can be 
just passed over the bottom flange. The fish-plates, when 
in place, are bolted up in the usual way, and from the elas- 
ticity due to that form there is every reason to believe that 
they will effectually prevent the slackening back of the nuts, 
which is at present such a fruitful cause of trouble on many 
lines. From the better class of material employed and its 
more ey ge yo poe it is probable that Mr. 
Williams's fish-plates will require to be but little, if any, 
heavier than those of ordinary form. 


PENNSYLVANIA KAILWAY GRAIN DEPOT. 


Wes reprint from the American Journal of the Franklin 
Institute, the following detailed description of a large grai 
warehouse which has recently been erected at Philadelphia 
by the Pennsylvania Central Railroad Company. 

The building is intended as a depét for receiving grain 
directly from cars, and delivering expeditiously into wagons 
by which it can be transpo' to the wermhons of the 
owners. It is 556 ft. in length, 125 ft. in width, and 36 ft. 
from ground line to eaves, being divided into two stories b 
a floor 19 ft. above the ground line. The roof is a sing 
span having a one quarter pitch, and built of wae iron, 
upon the simple triangular truss ee with timber prin- 
cipal rafters. It is covered with slate, and has, at frequent 
intervals, skylights of hammered glass. The balance of the 
building is constructed entirely of timber, the sides being 
sheeted and slated. The total content, comprised within the 
outside walls, and from ground line to slope of roof, is 
3,607,500 cubic feet. The cars enter the second story by six 
tracks running its entire length. Between the tracks the 
platforms are 4ft. above the rail. Underneath, from the 
platforms down to 8 ft. above the lower floor or ground line, 
the whole of the space is put into bins. From the cars the 
grain is shovelled directly into upper openings in the bins, 
which are 11 ft. apart on either ide of each track. i 
a sliding valve in each bin, at the bottom, by which the 
grain can be passed directly into wagons underneath by its 


own gravity, the sides of the bins being sloped at such an | 


angle as will insure its delivery. The total number of bins 
in the building is 600, and a 
600 bushels, giving a total capacity of 300,000 bushels. 
a system of duplicate numbers on the wu and lower open- 
ingp of time, tae que of Giinenb dlem cum. be ben 
separate and distinct, and is transferred car to 


3 








capacity of each | 
By | 


for each platform to facilitate lowering the flour to a whar! 
beneath. 


The ground upon which the building is erected being arti- 
ficially made, upon a bed of river mud of considerable depth, 
it was decided to use piles in the foundations. Excavation 
to the depth of 6 in. above ordinary high water was com- 
menced in November, 1868. Upon this bottom, which was 
just above the level to which water came through the ground 
from the river, the pile drivers were placed. The first pile 
was driven November 30th, and the work was continued till 
the following June, when a total of 5558 had been driven, of 
which 5175 were under the main building, and 383 under 
fo es ee ee There were three pile 

p by engines stationed on the land, 

and one by an engine on a scow on the river. Of the land 
ines, sometimes both were working, and a part of the time 

ly one. The river engine worked only occasionally, being 
used principally to hoist timber from the river. The supply 
of timber for piles was quite limited during the winter, and 
gave out entirely in March, so that the driving had to stop 
until the spring freshets brought down a new lot. The piles 
the east or river front were driven to an average depth 
Hemlock, not less than 10 in. 


them to a depth of 

ater, and they were sawed off 
flattened Hemlock logs, 9 in. 
“ z: face, was a upon 

y locust pins. U this 
. not less than 6 in. thick: 
ness, was placed crosswise and fastened, thus forming a 
floor w which the was built. The platform 
forms of the cross walls were securely tied paste by logs of 
the upper course at intervals of about every 15 ft. The masonry 
was commenced in March and followed up the pile drivin 
closely. The outside walls are 4 ft. thick at bottom, as | 
are carried up to 104 ft. above ordinary high water, diminish- 
ng yi steps to 24 ft. thickness at top. cross walls are 
3 ft. thick at bottom, and are carried up to 124 ft. above 

i igh water, diminishing to 2 ft. thickness at top. 

the foundations between the masonry was filled 

up with earth to 1 ft. below top of cross walls, and on a level 
with Thirtieth-street. 

The tracks running on to seeond floor cross Thirtieth-street 
by a wrought iron elliptical braced arch bridge of 64 ft. 1 in. 
span and 1] ft. 11}in. rise at the crown. Although not 
strictly novel in its design, yet it is believed to be the first of 
its kind put up in this country. It is hinged both at crown 
and springing, thus reducing the calculations to a certainty 
not by the ordinary form of arch, and annulling 
the straining effects due to change of temperature or yieldi 
of coe. fer and specifications for both bri 
building were furnished complete by the Construction De- 
partment of the Pennsylvania Railroad, and the work ex- 
ecuted under its superintendence, although the most of it 
was done by contract. 





Tos oy Catrvornta.—tThe Chief of the Cabinet of Prac- 
| tieal Geology and Mining of the United States General Land 
, has very recently written a letter, stating that addi- 
| tional information in reference te the discoveries of tin in 
| San Jacineto, San Bernadino county, Cal., has been received, 
i of the ore have arrived. ee oe of an 
i a com t chemist ——_ 
yA 3.37 per cent. of pure tin. 
i i i ining boracic acid, 
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ERECTED FROM THE PLANS OF MR. FERDINAND KOHN AND MR. JOSEF VON STUMMER TRAUNFELS. 
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Mascua 18, 1870.] 
SIEMENS-MARTIN STEEL WORKS AT FLORIDSDORF, NEAR VIENNA. 
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first gradients, where plenty of adhesion is essential 


extensive coal 
‘rance, amounting to rather more than 
annually. In winter, when this trans- 
i not less’ than 4000 tons are carried 


perf 
their normal load consisting, in 
y-five wagons, av ing loaded 14 tons each. 
trains are worked over ta of 1 in 200 at a speed 
miles per hour. M. Briill, in his “ Htude sur les 
. puissance,” states fur- 
’ engines drawn a train of 267 tons 
up « gradient rising for 2} milesjat the rate of 1 in 
Fi cal ovat eurees of 13) chains radius, at 10 miles per 
hour. These trials took place at Saint Gobsin, and the 
results are certainly very satisfactory; but when these en- 
ines are being described as efficient mountain locomotives, 
beg to be of a slightly different opinion: In the first place, 
effort necessary to bring about a flexible wheel base 
by the lateral displacement of the axles, must be much more 
and the wear of tyres and rails more sensible, than with a 
of axles turning around a bogie pin or around a 
tious centre, and iating towards the centre of the 
curve. Again, the main mass of a heavy 12-wheel engine 


the Petiet engines, 


would, for obvious reasons, be better balanced and supported 


on three or four points only, and the line of traction or the 
bar would be better applied at a point within the wheel 

, instead of at the buffer beam, pulling through a long 

igid framing, the engine over edges. As regards the trials 
Saint Gobain station, where the engine was actually 

" through a 4 chains curve, I understand that this 
accomplished, not with the 267 tons train, but with 

light goods train which the engine was pushing from 

a candidate meng 


M. "s engine a as 
FE, nin gy Since rPni800, Messrs. Koechlin, « 
Mulhouse, have built a good number of these engines; ten 
being now in course of construction for the Mont Cenis line. 
first engines, made on this plan, the four coupled axles 
a with both outside and inside bearings; the 
eyli were placed in front of the leading wheels and were 
at such distance between centres, that the engines can be 
clnased neither among inside nor outside cylinder engines. 
This queer arrangement was, however, abandoned, and in the 
engines on this a working now on the Giovi incline in 
the Apennines, linders are placed outside in the usual 
i eeight eas iven to me as being 50 tons on 
axles, and Te tensen the three tender axles, 


the four coupled 


equipped. i 
slightly on tender at two points near the centre line ; 
this is upon in order to prevent “galloping,” which 
ise inevitably 
SO SE Caen ee Seas eaaa 6 
ect important to mar and neutralise y their 
success as mountain ives, a to the dead 
tender weight, which senfem the exci apptication of « quent 
tractive a matter of constant difficulty. ‘—— 
of very big cylinders (234 in. in diameter) and corresponding 
heavy transmission, is another mistake. An idea may be 
formed of some of the details, if I note here that the piston 
rods are nearly of tender axle di ions ; the head 
ide bars I measured i 
p Pane wets 
The 
calculated 


to combine a certain amount 





i from Baldwin's plan, and 
i of steadiness with 


lateral play, are a source of great trouble, and the same may 
i tender 


be said of the long draw bars, coupling engine and 





The hind end of the engine is made to | 


it from the heavy overhang- | 


in, wide and the guide blocks 29m. ' 
or guide 
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engine, or 

traction” where and when necessary, coulll be sim 
cheaper. But a heavy engine is at home on long, con 
’ ap mney 

on any railway. 
: : po 
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| regularity, an element of great importance 
In the case of the South-Austrian mountain 


Now a tank engine, weigh- 
ing 60 tons at starting, would weigh only 45 tons empty; 
| thus, with at least 9 tons less of materials, and perhaps at t 
| same first cost price as the tender engine, the tank engine 
| would present, on an average, 10 tons more weight available 
for adhesion. More and very im t mountain railways are 
either proj or in course of construction ; a keen compe- 
tition will not fail to sharpen the wits of railway ‘ 
and advise them finally to make use of the best and cheapest 
motive power. Then—and perhaps not before—the labours 

| of certain engineers will be fully appreciated. 

| In my next communication I intend to record a bit of 

rsonal experience, gathered this winter in the Alps and in 

Northern Italy, and beg to remain meanwhile, dear Sir, 

| Yours faithfully, 

| Seraing, March 6, 1870. A. Brusyer. 





| EMIGRATION TO MESOPOTAMIA. 
To tas Eprror or ENGIneeRrinas 

Srz,— Emigration must always form a subject of discussion, 
| comment, and interest to Englishmen of all classes, since to 
it we owe our numerous brilliant colonies. Now, however, 
| that our Government deem it necessary to exile the best 
| mechanics of our dockyards and arsenals to the snows of 
| Canada, I believe I ee searcely make any apology for 
trespassing on your columns if | can point out @ more pro- 
| mising and yet overlooked locality tr emigration on the 
| largest scale. We have had emigration to Australia, New 


ae say, the weight of engine and 
empty, is about 54 tons. 
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cleared up, and the fragments have been collected, we 
probably have about as nice a fight as has been witnessed 
among chemists for many a day. In the meantime we 
pose to give an analysis of what Liebig says in defence oi 
old theory of fermentation. It is difficult to make an abstract 
of so learned a paper, but we shall endeavour to render the 
subject intelligible to our readers. 

‘asteur announced, nine years ago, as the results of his ex- 
periments, that Liebig’s exp ion of the action of yeast 
on sugar was entirely without scientific foundation. 

According to Liebig, ‘‘ a fermentable body is one which, 
by iteelf, or simply dissolved in water, does not undergo any 
ut when in contact with a putrescent body, 


time ; and the same is true of putrefaction itself. And as 
the ferment can only act so long as its atoms are in motion, 
so its power of exciting fermentation must cease as soon 
as its own decomposition is complete, and not before. Hence 
a given weight of ferment can only cause the fermentation of 
a ~t) quantity of sugar, or of any other fermentable com- 


Zealand, the United States, Canada, and various colonies in | poun 


South America; yet there still remains a vast multitude of 

— people, not only in England but in Europe, which 
| could all find bread and meat, and indeed in time every other 
| necessary, were a determined effort made to give them a land 
| now practically wasted on a few hordes of Arab tribes, namely, 
| Mesopotamia, or, in fact, the so-called Pashaliec of Bagdad. 
| I will first briefly describe my right to mention the subject. 
| About five years ago I made a trip up the Tigris to Bagdad 
}in a Turkish steamer, stopped ten days at Bagdad, and 
| returned in an English Government steamer. The narrative 
| of m vorsge is published; but since then I have reflected 
}on what I saw, and have discussed the question both with 
| Civil and Military Engi , Naval Officers, &c. 
| I saw an alluvial and perfectly level soil, spreading as far as 
| the eye could reach, for days and days together— h we 
took five days and nights to ascend the stream—with a brilliant 
sun overhead, and the Tigris overflowing its banks. I saw 
oceasionally encampments of lazy Arabs, with thousands of 
| cattle and and one or two Turkish military posts and 
vi . Now, | maintain that this alluvial plain, about 
70,000 square miles, watered as it is by the Euphrates and 
| Tigris, with a cloudless sky, must with ordinary cultivation, 
irrigation canals, become the most fertile and promising 
| land in the world, and with proper management become, as 
| it has been of old, physically a paradise. 
| At 8 le cappenns Se wna 
| title of the Pashalic o , but as 
| interfere much with the bs, it is 


ith 
! revolvers (given them as bribes, 
oficial), 


| 
| 





On the other hand the views of Pasteur on fermentation 
are as follows: 

“The chemical of fermentation is essentially a 

henomenon of life ; it begins and ends with it ; an alcoholic 
ermentation without simultaneous organisation, growth, 
and ene, that is, without continuous life, is im- 
possible.” 

He regards fermentation as a chemical accompanied 
by a physiological one; the duration of hfe of the ferment 
limits splitting up of the atoms of sugar. Liebig says 
that there is nothing new in this view of the t was 
fully understood and explained by him in his chemical 
— saey yous ago, and then, as now, he did not care 
to adopt it. 

Theraction of ferments on fermentable bodies, says Liebig, 
is analogous to that of heat on ba pe substances. Their 
decomposition at high tem ure is always the result of a 
change in the position of their atoms. Acetic acid is con- 
verted by heat into carbonic acid and acetone, just as sugar is 
split up by yeast into carbonic acid and alcohol; the car- 
bonic acid resulting from the decomposition of the i 
i i irds of the oxygen, and the acetone 





organism 
chemical acti eviden - 
a tem action are rg wags fred 0 pr 


To the opinion of Pasteur that the decomposition of sugar 


ena, that 
rate! 


in the process of fermentation rests upon the — and 











abd bettie 








the controversy, if anythin, 
at arms between 6 
cannot, co it inno te sng of 


chemist should be ranged on 
Fialistie views so commonly prchone’ to his eountrymen.— 
Scientific American. 





THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
Months. 

3307. Wiitiam Nrew, junior, Bold, 
engines.” 

340. H&INRICH Witrsort, Copenhagen, “ Improvements in gas 
burners.” 

365, Emite Kruger, Portobello, ‘‘An improved method of re- 
utilising caustic soda | 

James SrTory, Pavia. Kentucky, U.S. “An improved 
method of constructing submarine telegraph < eahise for the 
support of insulated conductors for i 
between nations and foreign countries by cloctricite,” 

424. ALEXANDER Prince, 4, Trafaigar-equare, “ Improvements 
in generating gae from petroleum and other oleaginous sub- 
stances, and in the apparatus to be employed therein.” 

462. WUtiamM BoYLe Moors, 51, Grafton-street, Dublin, and 
Wriuiam Boyia Moore, junior, 89, Donegal-street, Belfast, 
“ Improvements in sewing machines.” 

476. ADAM MILLAR,1, High Holborn, “ Improvements in stamps 
for marking linen and in marking ink for the same, such 
stamps being also applicable to other purposes.” 

497. FERDINAND OLivER Camerovx, Deptford, and Grorc: 
OuivER, Wapping, * Impr ts in 'y Or app 
for breaking or reducing stones, and for crushing quartz or 


“Improvements in blast 








schist, bones, emery, ores, and al) mineral and other eub- 
stances.” 
512. Writs Barpers Adams, Woodstock Lodge, Granville- 


park, Blackheath, “Improvements in railways, tramways, 
common roads, and machines and vehicles to run thereon.” 

- a. Gu Fexevson, Glasgow, “Improvements in cooking 

5.” 

pis. "Fensx Joun HAMEL, 78, Avenue-road, Regent’s-park, “ Im- 

Pe erry in machinery for compressing artificial fuel.” 
Wittiam ADAMS, Glsegow, “ Improvements in dressing 
re and in the machinery or apparatus employed therefor.” 

520. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 
provements in combination tools, which improvements are also 
partly applicable to scissors, pliers, and such like instruments.” 

522. WILLIAM CROMBLEHOLME, Manchester, “ Improvements in 
apparatus for connecting and disconnecting railway carriages 
and tracks.” 

526. Tomas GurusnHaw, Blackburn, “An improvement ap- 
plicable to the * weft forks’ used rt oa me looms for weaving. 
528. Tuomas Anpaew, Commercial-street, “Improvements in 

hand-panching machines.” 

530. Gores RyptLl, Grove House, Dewsbury, “A new method 
or methods for extracting and purifying mill waste, refuse flock 
material, and removing dyed colours, and re-dyeing the same 
into other colours for re-manufacture, for using certain agents 
employed ia the process, and thereby making a manure,” 

532. Tuomas Henry Leake, Bristol, “Improvements in 
battons, stads, and other such like fastenings.” 

534. Cuanies Davy, Sheffield, “Improvements applicable to 
picks and otber tools or implements attached to handles.” 

536. Jonn Hewry Jouwson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in machinery or apparatus for straining (paper pulp.” 

587. WILLIAM ROBERT Lake, 8 f h dings, “ An im- 
proved alarm apparatus.” 

538. RoperT MAYNARD, 
portable chaff engines.” 

540. EDWARD PRiIMeRose HOWARD VAUGHAN, 54, Chancery-lane, 
“ Improvements in the mode of and in machinery for splitting 
rocks.” 

542. George Asken, Norwich, “ Improvements in shirt fronts.” 

543, Atraep Dickson and Taomas Law, Leicester, “ lmprove- 
ments in the manufacture of * pressed leather,’ and in ma- 
chinery employed for this purpose.” 

S44. Evwarp Tomas Hoeuas, 123, Chancery. lane, “ Improve- 
ments in machinery for manufactaring nails.” 

545. James Epuonstos Cons, Halifax, “Improvements in kilns 

or ovens for burning or baking bricks, tiles, or other articles of 
plastic material and lime.” 

546. Evwarp Doce and SaMugt NosL&, Portland-street, Brad- 
ford, “ lmprovements in or tus for reeling 
slivers of wool direct from the gill box.” 

547. Bicnagp Ooox, Hathersage, * Improvements in the frames 
of umbrellas, parasols, and sunshades.” 

48. Wiiitam Beown and Caanies Neate May, North Wilts 
Foundry, Devizes, “ Improvements in feed-water heaters for 
steam generators.” 

S49. Witsiam Eowaro Newron, 66, Chancery-lane, “ Improve- 
ments in steam boilers and ¢ 

550. ALYRED Vincent Newron, 66, Chancery- lane, “An im- 

rovement in the manufacture of needles.” 

551. Wiiiam Eowarp Newron, 66, Chancery-lane. 
ments in windmills.’ 

552. Geores Aveustus Huppaagt, Brynkir, ** Improvements in 
the construction of the permanent way of railways.” 

553. Henry BsssemMen, Queen-street-place, “lmprovements in 
the construction of steam ge he and sailing versels, and in 
&pparatas employed for the better of pas- 





? 


Whittlesford, “An improvement in 





PP 


, “ Improve- 


556. Wiuaitam Baanena bn wim, “a 
RO re utilising « 
558. Hunn Apatew 

6. BONNEVILLs, 10, 


tm the muasatserare ef eaten oni shake of 





563. ALFRED VINCENT _ Newry, ae” improve- 

ments in machinery for 

564. Joun Hewey Jounson, 47, “ Inupriove- 
ments in the construction and arrangement of 
actuating sewing and other machines worked by « treadie.” 

665. James JouN HOLDEN, ty -lane, “ Lmprovements in ap- 
paratus for charging and discharging gas retorts, and for 
other similar purposes.” 

466. Purp Kearney MacGnuucor Samer, CB. St. James'’s- 
aqaare, ““ Improvements in propelling vessels and in apparatas 
for the same. 

Bay Pg ome DENING end Sauces, Hewny Dewms, Chard, 
*An improvement in brushes applied to for sowing all 
kinds of corn and seed.” e 

568, PeTen JOEL Livesey, Manchester, “Improvements in the 
manufactore of hair cloth and other fabrics in which the weft 
is inserted in separate Jengths, and im looms ¢r machinery for 
weaving such fabrics.” 

572. JOHN MCELROY, Sale, and CHARLES KEARSLEY, Manchester, 
“ Improvements in apparatus for communicating between 
-— —/ and pecamanre of railway trains.” 

57 BEKT WILLIAM T#OMSON, Edinburgh, “ Improvements 
in omnibuses, and im connecting the same with road steamers 
or traction engines.” 

574 ALEXANDER HENNAH MARTIN, Govan, “ Improvements in 
looms for weaving.” 

5675. THOMAS BELL, 24, Canwick-road, and Francis Ropes, 43, 
Monson-street, Lincoln, ~ Improvements in apparatus for feed- 
ing threshing machines.” 

Robert JEKYLL WesTLey, 62, Camden-road, Camden-town 
“Improvei methods of constructi: converting, and usii 
billiard and other tables.” ” 7 

577, JOHN RANDALL Mann, East Cowes, “ Improvements in and 
connected with —— and other sanitary a 

578, /ALEX%s GopiLuor, 54, Bue Rochechousrd, Paris, “An im- 
proved military tent.” 

579%. Tuomas Coes, Fort Place, Sate Hill, Woolwich, “Im- 
provements in the constraction of wheels of car- 
riages and other vehicles mounted on oo anee and wheels and 
riggers used in machinery.” 

580. ALEXANDRE Bopsrowntcks, Paris, and ALrrep Diner 
MARIE M@snAnn, VIscouNTE Ds CuOUSY, Commune d’Orchaise, 
“An improved process for converting human excrement into 
fuel and manure.” 

581. Dv NOAN CAMERON, Edinburgh, “ Improvements in me- 
tallic pens.” 

582. ILLiaM CLARK, Plumstead, * * Improvements in governors 
for steam and other engines.” 

584. ABRAHAM Ripley, 34, West-square, Saint George’s_road, 
Southwark, “ A new or improved rotary engine. 

585, JOHN WAKEFIELD and Joseru KeNDALL, Birmingham, 
“Improvements tn indicators for steam boilers.” 

587. CuAaRgLes Durr, Russell-street, Bermondsey, “ Improvements 
in the treatment of certain fibrous subtances to be used in the 
manufacture of paper pulp for paper and for conversion into 
textile fabrics.” 

588. THOMAS CATTELL, 1886, Strand, “ Improvements in preparing, 
eee, and purifying Sbrous vegetable and fibrous animal 
substances,” 

590. Huwny WritiaM DEE, Sherwood-street, “ improvements in 
caps for scent and other bottles or vessels,” 

591. THomAs Thomas, New Tredegar, Whee ate apparatus for 
preventing accidents in the pits of mines or collieries 

692, ALFRED VINCENT Newton, 66, Chancery-lane, “ Improve- 
ments in sewing machines,” 

598. Tuomas Clayton and Joun TAYLOR, Manchester, “ Im- 
rovements in apparatus employed to produce inflammable gas 
bem mineral! or other oils, modifications of which apparatus 
are also applicable to be employed in the heating of water or the 
generation of steam.” 

594. CHantes WuLiAM Siemens, 3, Great George-street, “ Im- 
provements in treating fron ores, and in pm ers for the 
production of cast steel where such ores are a 

595, JON Pakkinson, Bury, “ Improvements in apparatus for 
giving an alarm when the water in steam boilers is below the 
ak. level.” 

ARMADUKS WILKIN, 2, Saint James’s-terrace, Paddington, 
Joun CLAKK, Belmont. terrace, Kensington, and ADAM 
Scott, 3, Biomfield-crescent, Paddington, “Improvements in 
subdividing particles of water and other flaids, and applying 
the same to sanitary and other purposes.” 

597, RicHaRrp Stvagt Norais, Liverpool, “ An improved method 
of coal and for the machinery or connected 
therewith.” 

598, Tuomas RowatTt, junior, Edinburgh, “ Improved means and 
apparatus for testing om pe other oils,” 

599, Louis Srexnne, Great Qneen- street, “ Improvements in the 
construction of wheel tyres.” 

600, BENJAMIN GkoRGE GRoRGE, 47, Hatton-garden, “ Improve- 
ments in meth of es and combinations there- 
ee heme for producing pictorial, ornamental, and other 

an rv: 

602, oneal ree and =— Mvusuet, Dalkeith, “Im- 

with the a or casting of 
metals, and boy app 

603, Wiiutam ‘Tae wee, y Fem y senos " Chenbers gore 

606, xanean ay 

oe ay Bs ELVILLE 1 ae 53, 
of artifich I flowers and tinge” 


on THOMAS ‘Taso 96, 























accommodation 
sengers on board such vessels, and for lessening or pr ting 
sickness.” 


Ben 
564. James BALLENY ELKINGTON and Omanias Epwin Rrpea, 
paige promo B “Improvements in the manufac- 
p~ FE a tubes, oe hee SE Oe A, ON Se 


. ne, emoeting. and similar a 
OuN BULLOVGH, Accrington, 1, Lancaster, “ Improvements 
in warping or beaming and sizing machines.” 


610.  @eonee Core THoMPson, 21, Houneticld-rc0d, Sheffield, 
“ Improvements in cranes and crabs for boisting aud hauling 


612. eat Ceowry heats, npn aes 
for tarming over the leaves of music books, which 

applicable to pianofortes, organs, harmouiums, | ae 
and similar articies. 











64. Witt Hewny BAILEY. Albion Works, Salford, “ Im. 


ements in 





Wiss & AKR, 
ments in the permanent way of railways.” 
Inventions papeceme for Six Months on the 
611 was, pede Lows, T Vale 
a ILLIAM “a ‘orr Milla, Disley 


649, JuLrUs ALLMAN, Munchester, “Improvements in machinery 
for ground wheat or other grain,’’ 
676. Wiuidiau  monent “An 


ed machine for sweeping carpets and other fluor cover- 
ings and floors by the notion of of an atmospheric current.” 


Patents on which the Duty of £60 has 
Roedy mr d 
511. Joun MARSHALL, 


Trafalger-toed, Greenwich, “ Certain 
improvements in fluid safet: hey er meng pod 


ure and vacuam . 
660. Grones Hesny Daw, T 
construction of cartri 











Dated 8th March, 1876, 
702. Tomas Burt, bebe nan het yal Improvements in 
for moving mud, 


machinery 

ae sa milar matter from one place pe nme roe yh 4 

888. gg ty aod Faancw Wituias provement _ 
and Steel 


chinery and « tus employed in 
and steel by the Beassmer 4 
ae — Lap Sey 
“A new and imprc means 

— apd matters ip a png, 


ie 


ted 14th 
103. BERNARD Peanp celheegy mye Pang 


other — Dated 12th 
707, ae ine aye Baines, 
“ — taachinery or apparatus for 
and rebaruing of of animal — and for dialing shale ‘neste 
other like substances.”—-—-Dated 19th March, 1887. 
bys FReDERICK Rosext Aveustus Giov 
down und wih in the tackle for 
weighing anchors on 


a 


So 
“Dated Lith 
besmoinain oid dike Duty of £100 has 
mg: Onan 
651. Cusnney ees ian, een ee 
apparatus for 


Me oyening a ling tho gains of rally ere 
the signals. 


9th March, 1863. 
2. W I in’ 
boilers and engines.” — ate iepezrement 


Ayormer Pactric Rattway.—News from Ottawa 
addington has arrived 


8, which 



















































































































ENGINEERING, 


MACHINE FOR ROLLING SCREW THREADS. 
DESIGNED BY MR. TREAT TIMOTHY PROSSER, ENGINEER, CHICAGO, U.8, 


{Marcu 18, 1870, » 





sal ‘has dum tho dies epert peopantey te. seeding 
us draw aj to i 

| eater th te teteiek Appt uit 
| _ The ion of the screw-forming machine we have 
described is as follows :—The parts being arranged as shown 
in Fig. 3, the bolt or rod is inserted into the guide, G, and 
between the edges of the dises or cups, F, F', the machine 
ut in motion; the handle is then turned to the 
Sisvstion 40 for on. semgy bo hand necessary to cause the discs 
to appoach near enough to each other to form the thread 
upon the bolt. Asa of the arrang it of the 
dises which form the threads, they will so soon as they come 
in contact with the bolt or rod to be threaded cause it 
rotate within the guide, and a screw thread correspondi 
the form and pitch of the depressions and grajecdona wil 
formed into which the projections nearer the inner 
the dises will enter and thus cause the required longitudi 
movement of the bolt or rod. 
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THE COPPER MINES OF TIMOR. 
To tue Eprror or Exsctyeenive. 


Sre,—In your journal of the 14th of January last, No. 211, 
= page 27, which I have but just seen, you were so kind as to 


engravings which we annex represent a machine for | of the thread will serve to control the movement of the bolt a ny rag wee a er a “A plan for opening the 
screw t d pression, which has been de- | and cause it to be fed regularly forward so as to form a | thank ou for the kindness, but must to observe to 
in this country by Mr. Treat | thread of an uniform pitch. ss Sheek the ; mde soe on Ae ail 

icago, U.S., and which is sufficiently 7 notes cautens » which would lead 





ey cans POPES = 


a 
rs 


iption here, although we have 
its performance. In our engrav- 
. 2 a longitudinal section; Fig. 3 
. 4an enlarged view of one of 


represents the frame of the machine, 

we ahem ys for the reception of the 

ing, with proper receptacles 

onot cups, and for the wheels ; while 

with a reservoir for water as shown 

the screw-forming discs may enter such 
rotate. B, B', represent the to which 
secured the gear wheels, C, C', and the screw 
or ew , F'. These shafts are fitted to and 


i 


risers 
FE ee ke 
etl 


[ 
ji 


Tan 
miLieee 
pestle 


he purpose of communicating 

, D', represent pinions which in the 

to shafts mounted in bearings, ¢, c', 

of the frame, A, as shown is Figs. 2 

ini with the wheels, C, C', as clearly 

; and EB ° t pulleys which are to 

ter ends of the shafts upon which the 

secured. On these pulleys are placed the 
machine is driven. - 

these machines may be arranged upon 

and driven by belts passing down at the 

to a shaft below. When both of the pulleys 

one driving shaft it will be necessary to cross 

as it is nevessary that the two discs or cups 

the threads should rotate in opposite directions. 

F', are wy = Mae dises or cups which are to 
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fel 


a0 
Fvs 





© eapeneent ie eats Se Bo sad oo ta ee ES Bs | So hoon bs a kiln aihies seene-eieaie % 


screw is to be It consists of a thin piece of metal 
which may be of the form shown, and have a through its 
centre of the width of the diameter of the bolt to be threaded. 
Upon each end of this flat turned and slotted guide there is | 
formed a tubular projection, it aoe eae in pl by boxes 
secured to the frame, A. Through these hollow journals 
the rod or bolt to be threaded passes as shown in Fig. 3. 
socket, G!, of the guide has cut on its inner face the thread of 
a female screw of the same pitch as that to be cut on the rod 
or bolt. This screw when it receives the thread on the bolt 
serves to control the movement of the latter, a function which 
becomes essential when in ing ta i 
innermost of the concentric ——- 
to bear upon the thread which i ° 
thread is raised in part above the original surface of the rod 
or bolt the latter will pass through the guide, and the threads 
only will those of the female screw. In order that the 
the concentric projecti 
6a ee 
form the threads of a given length upon a number of bolts or 
rods, a gauge rod may be inserted into one of the hollow 
be passed through 5. suena uay teers 
through the opposite j P 
until its inner end comes in contact with such gauge rod, 
when the machine is to be put in motion, as a of | 
which the bolt will be threaded from the point where the 
dises come in contact with it to its end. This gauge rod may 
be set soas to allow a thread of any desired to be 
formed, and may be held in the desired position by means 
of a set screw. 











worked, and yielding good its, as shown by the 

doc appmdad to Gs tomehies gud boot aoe The 

capital ee Se oe ae Slane has not yet been 

found ; and al preliminary negotiations have indeed 

been begun, as yet they have not led to anything decisive. 

Besides, the balance-sheet appended is, as it confesses to be, 
nary. 

I am, nevertheless, quite ready to afford such information 
and particulars as are possible concerning the real state of 
= undertaking to those of your readers who may desire 
them. 

Meanwhile, you will, by inserting this in your journal, 


greatly oblige, Sir, 
. Your obedient Servant, 
H. pz Brviss. 
Leyden, Holland, March 12, 1870. 








CURIOSITIES OF ANTIQUE LITERATURE. 
To tus Eprror or Exoinzxrntne. 
Fg pet teh mptepersnanprbew me 

- "ae was by no means 

tad te tho ont ee a letter fms “Victim,” which I 
can assure you ppt tage reread yen ws 
cee ad" Viin® te naan teas panied tle par 
dedee. copy of the book on the } ame: va pra et 


a 
| given by the sanvacsans, who having an in’ in the 
| are seldom in the habit of bestowing anythin imi 


ing but 
ise upon any weshs thay sag hove to oul. If 
pase fn on that the book was worthless to me, not 


‘im any respect modern. No doubt it would be 


machine to the other as shown in Fig. 3, while it is also 
furnished with a guide, K*, on which to move and by which it 


} viz., “ grumbling,”) 


adapted to any gentleman with conservative tendencies, w 


| wished to back to en ing, chemistry, &c., as 
| were ee st the end of the last century. Hopin 
will space for this letter in your widely apread journal 


rerogative 


Believe me, Sir, yours obediently, 
Ayoruer VICTIM. 


(as I am only using our well-known Eng 


Berlin, Feb. 1870. 








a vor Saaxouait—The London Engineering and 
Shipbuilding Co er ; 
the municipal cotneil of Shanghai through Mr. Alfred Stans- 
field Rake, Consulting Engineer, of Newcastle-on-Tyne, for 
the supply of some bridges of ornamental construction for 
crossing some of the numerous rivers with which that muni- 
cipality is intersected, and it is i eontemplation, we under- 
stand, further to substitute iron for existing wooden bridges 
as the latter require renewal. 








Marcu 25, 1870.] 








LITERATURE, 


The Fuel of the Sun. By W. Matrrev Wratama, F.C.S. 
Simpkin, Marshall, and Co., London. 
business of science is to observe 


—= 


Bacon has taught us 
and collate facta, 
of their causation 
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— shod cod ca nao 5 no Rae tid 
In the concludiay his book, Mr. Williams 


informs the 
eal venture, in k 
plain some of thei 
which he under 

the task, and hop 


to some extent int diseovery of truth, rather than 
in the expectation 6€ hhis-theories bei ponmee To 
review his essay falls somewhat beyond our limits, but 
the book is ‘of notice because it is the work of 


an able engineering ist, and because it is charae- 
terised thro by a carefulness of thought, and an 
originality i ce espect, while it is based 
upon observ: and.not upon mere fanciful theory. 
The title of the iw eearcely a fair one, for the 
Fuel of the Sun” ig mot alone considered. On the 
contrary, Mt. Williams attempts an investigation of 
the phenom observed throughout our 
whole system, of t istry, and the mechanical 
forces which he cont@aids are ever at work within and 
about the centre of light. 

Let us attempt larly to epitomise his theory. 
And, first, he maintains’ that the atmosphere is bound- 
less ; that despite the conclusions of La Piace, Quetelet, 
Dr. Wollaston, and others, the infinity of space is 


occupied with a gaseous ocean through which the 
countless systems take their course, and in which each 
unit of every systemorevolves within a condensed 


atmospheric envelope,¥arying with its conformation 
and its requirements, ving, with much ingenuity, 
argued away the atomie theory, the writer proceeds upon 
The assumption that thé colsfessions of those portions of the 
atmospheric matter which have been subjected to the tortare 
of experimental ion are true statements of the general 
conduct of the grea. regarded asa whole. If so, 
it must go on ex g, and expanding continually, as its 
distance from the h increases, the pressure of the 
portion above consequently fee. Where the pressure 
is but 1 1b. om the square ineh, it must be fifteen times more 
rare than at the eacliaie of the earth; where the pressure is 
reduced to one ounce, it must be expanded 240 times. Still 
higher, where the ure of an.imch base presses with the 
force of one grain, the bulk of an equal weight will be 105,200 
times greater that at the eartli’s surface; one grain there 
will occupy the space of 161b. here, and so on; we may 
still upwards, and the; limit still evades us by continually 
multiplying expansion, until the gravitation of the earth is 
neutralised by that of other orb, towards which our 
imaginary course is tendimg. If we cross this neutral line, 
and continue further iM same direction, we enter the 
domain of another world, ‘where the order of proceeding 
density is increased. 


This being established, the author proceeds to esti- 
mate the atmosphetié™ pressure on the surface of the 
sun, by the formula ¢=s,/m, where 2 is the solar at- 
mosphere expressed iQ units of the terrestrial atmo- 
sphere, and m the mass of the sun, expressed in units 
of the earth’s mass. 

According to recent correstions of the sun’s distance and 
magnitude, his mass is to the earth's as $16,047 isto 1. The 

uare root of 316,047 is (omitting minute fraction) 562.2. 

weight of the sun’s pre should therefore be 
316,047 x 562.2-= 117,681,628 times that of the earth’s atmo- 
Foy The diameter of the sun is 108 times ter than 
that of the earth, and therefore his surface is 108°=11,664 
times greater, and his atmosphere must rest upon a base of 
proportionally greater area. Its pressure upon any given 


area will thus be da 16,233.3 atmospheres. This 


gives a pressure of 82,908,928 Ib. per square foot, or about 
230,000 tons on the surface of the human body. 


But, inasmuch as the absolute diameter of _ the 
sun is far smaller than that exposed to our vision, 
and as the atmospheric” pressure would con- 
centrated upon its nucleus, it follows that the ulti- 
mate pressure would be far in excess of the amount. as 
above computed. The next problem that presents it- 


self is the determination of the amount of heatthat}, . . . 


would be evolved by the condensation of the atmo- 
spheric gases under a head of even 15,233 atmospheres, 
and this is proved to be, at the solar surface, 655,529° 
Fahr. Some faint idea of the effect of this fervent 
heat may be imagined when it is remembered that, at 
a temperature of 5072° Fahr., water is separated into 
its elements, and that at half that temperature carbonic 
acid is resolved into carbonic oxide and oxygen. 
Following the author as briefly as we can, and in 


them, and to induce the laws | yj, 


iether that his labour may help | this thec 


cools down to absorb again in of 

the waste heat given out by the various tob 
again utilised in the ceaselessround. A new : 
however, here arises from the fact that were no other 


influence at work, the mighty rushing of the sun along 
his vast oi bit would produce only a comparativel 
small heating effect, limited to the outer shell of the 
solar atmosphere; and which would in a great 
measure, rapidly over the sun’s face to the 
sea. To meet this objection the ingenuity of the 
author again steps th, and shows that the influence of 
all the planets. om their solar centre is so great and so 
conflicting, by which.the sun is agitated now by one, 
now by avother, and its aérial envelope dragged hither 


and thither by ali ‘these varying influences that an 
ever - dist “god eecentric motion is effected, 
h to the mighty agency which is per- 


petually stirring up, interchanging, and mingling to- 
gether the yarious strata of the solar atmosphere ; by 
meaus of whieh the vigorous and newly arrived fuel 
must be whirled into the midst of the photosphere, 
and deeper still to the lower ocean of dissociated ele- 
ments, while huge upheavals of the thermally exhausted 
atmospheric matter must find its way again to the 
upper regions of the rarefied Sony woe where by its 
ion ‘it. will be. evoled below the ral 
temperature of the’ medium, then 
swept round and carried into the wake of the sun. 

We must pass by the ingeni advanced 
to dispel the ohjsolions Aer ths lightned beak received 
from the sun are comparatively greatly in excess of 
those obtained by such imperfect experiments as have 
been made, and turn to the author’s consideration of the 
solar spots. It is assumed a mysterious nucleus ever 
veiled from human observation, is surrounded by 
three distinct atmospheres, the innermost of which, 
under the mighty influence of intense heat, is re- 
strained from active combustion, and which, by con- 
trast with the adjacent envelope, is dark and never 
luminous. As soonas a sufficient elevation is attained, 
the diminished heat permits these gases to combine 


A solid, or. rather a viscous nucleus, probably does exist 
somewhere towards the centre of the sun, but its dimensions 
in relation to the surrounding gaseous matter must be some- 
thing like that of a = i - 
density of such a solid or viscous nucleus must be many times 
greater than the calculated density of the sun; but 
surrounded by a envelope, vastly exceeding 
ing at 


volume, and 





J | space to follow the author through his oom 
of planetary meteorology. We have en 












leave of the subject 


record the leading features of the theary 
and without comments, for although the 









posi- 
tions of Mr. Williams are bold, even audacious, they 
command attention and respect as i idence on 





every page of careful observation and tiggiight. Yet 
we must observe that in this as in all works, 
theory, whit anafhte plavapioe would. Mie then 
theory, whi i w t 

to rear up quite di rap a bon this must 


always be, so long as the very clement argument 


are but cujeeieny St the Price one 
great as with ar 
of so ade ache serve only to infinity 
yet more infinite, and to conviijee us that the great 
scheme, of which our system, and all those thers 


dimly revealed to us, are mere atoms, must remain 
pri, ‘ 


ae 


= 10; cea by ane Hissar 
, nurr’s series of Select Directs merit a passing 


notice, and we may observe of this volume that it is 
full of useful information upon the subjecti@vith which 
it deals ; it is compiled apparently with 
and while free from diffuseness, it is yet 4 










in details. Its abri nis are compactand well 
systematised, and its illustrations as. fairlgtiexecuted 
as usual. Not the least interesting of the 
book—for it possesses an interest — from 
its special value as sa hat division com- 
prising a list of the es, cities, the 
cinque ports, and the universities r i bers 


to Parliament, with the heraldic emblasenments or 
ion seals fully illustrated. 









in violent combustion, and form the e, the corporation fo ae 

visible a Sat we know as the sun, and this last =— i 

is surrounded by the outer atmospheric region ch m 

with the vapours resulting from the combinatioa of RAMSBOTTOM’S pd ae hak. a 

the photosphere, this being known as the chromo- convenience be jet haioente pense, 
sphere. . roe 6 ienenes 








his own words, we find his theory of radiati 
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PUMPING ENGINE 


WORKED BY 


STEAM OR WATER PRESSURE. 


CONSTRUCTED BY MESSRS. JOHN RAMSBOTTOM/AND CO., ENGINEERS, LEEDS. 


Fic.t,. 
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bars for moving the valve; Fig. 3 is a longitudinal section ; 
. 4 is a side elevation ; .* an enlarged view of the 
plate of the piston ; and Figs. 6 and 7 are respectively an 
end elevation and « transverse section on the line B FP, 


Fig. 3. 
» the smaller sited panes, such as that shown in our il- 
bottom and Co. cast the cylinder 
and pump barrel in one piece with the base plate, G, the 
respective diameters of the two cylinders being proportioned 
ing to the pressure of steam or water available for 
working the machine, and that against which the pump has 
to deliver, due allowances being of course made for friction, 
The piston rod, which connects the two pistons, is bored up 
each end, leaving only a small solid portion in the centre, 
pemncte wage ag from twist, is attached to the end 
cover pump, is passed up the interior of the piston 
rod through « slotted die carried by the pump istom toner. 
) f this bar is to eS rom turning 
cylinders. Up opposite end of the pi 

imilar die in the cover of the one 

& twisted bar, the other end of which 
& cavity in the piston valve, o, Figs. 3 and 7, 


; sure, as the case may be, to either end of the piston-valve, 0, | 


thus changing it over and reversing the stroke of the pump. 
When the apparatus is driven by ooo ure, the forma of 
case, being so as to move the small valve when each 
end of the st 
power, on the other 
shown by Fig. 2, the twist being in this case such as to cut 
off the steam at or about the middle of each stroke. This ar- 
rangement allows of the steam being worked expansively, 
and of its being so —— before the piston at each end 
of the stroke as to the pump to be run at a very high 


of steam is effected. fact, Messrs. Ramsbottom inform 
us that they have run their smaller sized pumps from the 
slowest speeds up to over 800 strokes per minute without 
concussion or destructive action. 

The form of the small rocking valve which is moved by the 
twisted -- is — + te itudinal and transverse _— 
respectively, igs. , the cover being removed in t 
| eed, =< The twisted bar ie attached to this 
| valve, and when the die in the piston 





| 


cover reaches the twist 


¢ is approached. When steam is the motive | 
, the form of bar applied is that) be worked Wy either steam or water pressure, and fitted with 
vi 


speed without risk of injury, while at the same time economy | fe 
Tn | double acting and is of simple construction, the valves being 
| arranged so that they are readily accessible, as indeed are all 


| parts of the ee. In 


= f 
TORR Sait li 


& 
lit lal 


or water is admitted to one end or the other of the main 
iston valve, o, 80 as to move the latter over. The curvature 


| of the twisted bar is thus made to determine the amount of 


twisted bar used is that shown by Fig. 1, the twist, in this | 
; | of valve gear is thus obtained. 


expansion or point of cut off, and a very simple arrangement 


Fig. 8 shows another modified arrangement of engine to 
the same valve gear as that above described. In this case 
the piston rod, instead of being attached direct to the pump 
piston, is terminated by a crosshead, to which a connecting 
rod can be attached, for communicating motion to a crank, 


| or from which a rod ean be led to a pump situated in a well. 


ing again to Fig. 3, it will be seen that the pump is 


ition oo aes jr into 
accumulators, engines we have descri are 
| well adapted, on scscanh of thle genes sasplicity of con- 
| struction, for use as boiler feeders or fire engines, as well as 
for many other miscellaneous purposes. In conclusion, we 
may that Mesers. J. Ramsbottom and Co. have already 
fitted up the arrangement of valve gear we have described in 


valve, which supplies steam or water pres- | it turns the bar and with it the rocking valve, and thus steam | e number of instances with very satisfactory results. 
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YACHT ENGINES WITH “FIELD” BOILER 


CONSTRUCTED BY MESSRS. H. J. H. KING AND CO., ENGINEERS, GLASGOW. 





Fic.@, 





FIG.4, 





We annex illustrations of a neatl mg a og of 
engines with “ Field” boiler, fitted by Mosers. J. 4. K 
Co., of Montrose-street, Glasgow, to a smal! sorew yacht 
built by Mr. J. Rateey, of , for in Liebert. The 
yacht, which is a wooden vessel, is 50 ft, long on the load 
waterline, by 10 ft. 6 in. beam; and her draught of w: 
Sft. Gin. alt, and 3ft. forward. The screw ie 3 ft. , 
diameter, and 5 ft. —- : and with steam at 40 |b. pres- 
sure in the boiler, and t! making 160 revolutions per 
minute, the speed attained is about 8 knots, 

The arrangement of the engines, which gives great com- 
pactness combined with sendy accessibility, is so clearly 
shown by our engravings that we need merely give their 
principal dimensions here. The two cylinders are each 84 in. 
in diameter, and the pistons have trunks 5 in. in diameter on 
one side. ‘The stroke is7in. When in full gear the links 
cut off the steam at three-fourths of the stroke, but the usual 
point of cut-off is at five-eighths. 

The boiler, which is shown by Figs. 3 and 4, is, as we have 
already mentioned, of the “ Field” class, and it was made by 
Messrs. King, the “ Field” tubes, however, being supplied b: 
Mr. Lewis Oirick, of 27, Leadenhall-street. The boiler shell 
is 4 ft. in diameter and 6 ft. high, while the inside firebox is 
5 ft. 4in. high by 8 ft. 5in. in diameter, and contains two 
cross tubes 6 in. in diameter, and twenty “ Field” tubes 2¢ in. 
diameter outside : five of these tubes which are opposite the 
firedoor are 1 ft. 2in. long, and the remainder 1 ft. 4 in. 
long. The heating surface is as follows: 

Firebox ove 


eo s+ 89.1 square feet, 
Cross tubes ... bse pee a i 
“ Field” tubes ons on” 263 “ i 


Total o- 65.0 

The grate surface is 9 square feet, but the boiler has been 
found to make steam so freely that half of this surface has 
been bricked up. The usual working pressure with the 
engines running at 189 revolutions per te is from 49 Ib. 
to 60 Ib. per square inch, but the engines have been worked 
with a ure of from 74 lb. to 80 lb., and at these pressures 
an ample supply of steam was obtained. When the engines 
| are doing their usual work the blast can scarcely be heard, 
|and altogether both boiler and engines have given every 
| satisfaction. 











| Lowpos Association or Foremen Esoixvens.—At the 
| monthly meeting to be held on Saturday the 2nd prozimo, at 
8 p.m., Mr. J. M. Hyde will read a paper, on “ Deflecting 
| Armour-plated Ships for Coast Defence.” Non -mem- 
bers interested in the subject will be admitted to this sitting 
of the Society on presenting their address ecards at the City 
Terminus Hotel on the evening named. Mr. Newton 
| (Royal Mint) will preside. 





| Terecrarn Messaors x rue Crry or Loxpos.—From 
| @ return just issued by Mr. Scudamore it appears that the 
| numbers of telegraphic messages sent out for delivery im the 
| City of London during the week ending March the 12th were 
| as follow: Sanday, 196; Monday, 2728; Tuesday, 5007 ; 
| Wednesday, 2860; Thursday, 2006 ; Friday, 2004; and 
| Saturday, 2255. During the week ending March 19th the 
numbers were as follow: Sunday, 240; Monday, 2796; 
Tuesday, 1097; Wednesday, 3026; Thursday, 9144; Friday, 
8270: and Saturday, 2353; increase on seven days, 856. 
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NOTES ON SCOOP-WHEELS. 
(Continued from page 184.) 





9. The most obvious loss of power about the whole 


machine is at the discharge into the outfall drain. 
The water is bere lifted im @ body to a considerable 
height above the drain, and comes down in a con- 


tinuo many cases @ t of the 
water oh ote of 6 or & ete drain, 
while the of wate t up by the 
wheel is 3 ft. too hix it is con- | 
sid that 
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and therefore rises against the wheel, The angles in| timber strips bolted down upon the stonework at the 
the masonry are a hindrance, because the water eddies | sides of the wheel and adjusted close to the wheel so 
and whirls rovud the angles, and is thus obstructed.}as to reduce the leakage to a minimum. In this way a 
And the gates are a hindrance, because the water has | high degree of economy might be secured to the wheel. 


7 





generally the work of keeping them open. Forte! 
improvement of the course it is recommende t 
ehannel at the wheel should have the sam 









regoing arrangement is partly seen in Figs. 3 
and will readily be understood with the above 
ion. 

ving thus pointed out the defects in the present 


the 

whcle height of tilt i sly more | moved to a good é 

is of a ie Diione im. | their effect . pan te yet gto will not: 7 
A trongly . t he |#0 great. It might . : whether : description, 
ie hie sere cinendy cor tne ~~ would not be advisable to awa Shuttle or | measure upon an estimate formed 


| the wheel, and that it should 








| wards towards the river; the sides 
‘smoothed and rounded, and the 
i away from the 


= of the. fen-wheels, it will be proper to 
, a8 far as possible, the effect of these imper- 
fections in wasting the motive power required to drive 
the wheels. The calculation must necessarily be of 
the rudest possible ipti ing in a great 


observation of 


Astronomer : , 
Pe wemed le at the | draw-gate for the sluice gates adopted. a great number of the machines, for some of the most 

= br bree be w bog arg cae ded he 13. As regards the construction of the’ wheels,there | serious losses of power cannot be reduced to numbers 
(see Fig. 3), 90 as to give facilities for the water to is very little to be said om the subjec. of strength; mit} founded upon exact mathematical reasoning. Such, for 
pass off the ladles and along the outfall drain. This | the wheels appear amply strong. But there are instance, is the loss ing on the quantity of water 
suggestion is undoubtedly of'value, avd should be | !mportant points connected with the gudgeors of earried up by the above the upper drain, as also 
: | wheels which appear to have been overlooked ii. the loss on the shock of the ladles on enter- 


carefully attended to in practice ; but it is clear to the 

i a improvement can be effected 
in this respect w the ladies have their present 
Tn all the fen-wheels which were visited, the 


shape. 
ladhes were flat boards, dripping from the radia! line | 


at an angie of about 18°, more or less in different 
cases; it was apparent, on watehing the action of 
the wherls, that there was no approach to any con- 
tinuous delivery of the water. Each ladle brought up 


a distinet load of water, and fairly lifted the greater | 


part of ite charge »bove the drain, as alresdy de- 
scribed; and the fall of each ladleful of water was 
heard distinet from thut of the ladles above and below 
it. Now there is no remedy for this great loss, except 
by altering the shape of the ladles. At present they 
are not formed for parting readily with the water 
which they bring upjand when there is any head of 
water in the mapper drsin, they labour throug! it at 
great disadvaiitege. But if the ladles are curved, as 
in Fig, 3, Chere will be very litile loss: the separate 
masses of water, as they are brought up by the la. les, 
will readily leave the curved surfaces, and tend to 
produce a continvous and even flow of water away 
trom the wheel: aud if there be any head of water jn 
the upper dran, the eurved ladies will make their way 
through it with very little resistance conipared with 
that of the straight latles at present employed. 

10. It will, of course, be seen that for these curved 
ladles irou plutes must be used, and this would pro- 
bebiv be done. to the great advantage of the wheel. 
Wooden jadies are perishxble, leaky, and easily worn 
down at the edges, and have no advantage over iron, 
except in first cost, This is clearly recognised in the 
case of water-wheels for low falls, such as may be 
found in most parts of the country. These are con- 
structed in amauner very similar to the fen-wheels, 


and are exposed to exactly the same danger from | 


floating bits of wood, &c.; yet curved iron floats are 
always used for the best wheels. The start-posts are 
curved to the shape of the floats, and the curved floats 
are bolted to the starts as easily as straight floats 
would be. 

1L. There still remains the passage from the wheel 
to the river, and, here, also, the present arrangement 
is defective in several points.. At the wheel there is 


sere a raised sill, over which the water has to be | 
i 


fted, and when there is not a sill the breast usually 
terminates with an abrupt angle. Both of these ar- 
rangements tend to produce loss. The water, as it is 
brought up by the ladles, is jerked past the sill or 
angle, and thrown into the sir, as already stated; 


whereas, if the angle were carefully rounded down, as | 


shown in Fig. 3, the water, as it came up on the ladles, 


would meet the water already in the drain before it | 
came to the top, and would mingle with it, and tend | 


to flow away evenly from the wheel. 

12. The next point is the shape of the channel. The 
ordinary way at present is to widen the channel by a 
set back in the masonry close up against the wheel, as 


shown in Fig. 2, and generally the heel posts of the | 


sluice gates are placed im the angles. ‘This arrange- 
ment is bad beeause it hinders the flow of the water, 
and anything that obstructs the free flow of the water 
is an immediate cause of loss. If the water flows 
freely away from the wheel a certain degree of eleva- 
tion will be gained due to the velocity with which the 
water leaves the wheel; but if the water be obstructed 
it will be piled against the wheel to a height depend- 
ing on the degree of obstruction. 
widening of the course, the angies in the masonry, 
and the gates, ail tend to obstruct the free flow of the 
water. The widening of the course is a hindrance, 
because the water attempts to run slower in such a 
course than in the narrower course it emerges from, 





* The figures were given last week on pege 183, 


Now the sudden | 


The first of these is, that there is'no si { ing the water of p dower drain as already described. 


| instance. 


| ficiert guiding power to keep the wheel tree in its] But it is not di to obtain a tolerably close 
| place, and this is the cause of endless joss fad are to the various losses in ere by 
| to the wooden ladles ; the wheel works a little side- | the machine, and these in the aggregate can be checked 


iy the edges of the | by the results of experiment. 
16. For the purpose of calculation it will be sufficient 
to take an ordinaty example of a wheel, 30 ft. in 
| practice, both of which may be seen exemplified in | diameter, having 2ft. broad, and making five 
ithe case of most good water-wheels : one is to make | revolutions per mimute: the elearance between the 
the gudgeons either concaye or convex instead of | wheel and the course will be taken at 4 in. all round, 
parailel, aud the brass bearings of the plummer blocks | and the height of lift § ft. The ladles will be supposed 
to fit, and the other is to leave a good shoulder on | to dip 4ft. into the lower drain, but since in conse- 
each gudgeon which runs close against the side of the | quence of the defective arrangements at the intake a 
pluwmer block. There is also a third method, which | considerable quantity of water slips past the whicel, or 
is probably im this instance the best ofall, viz., to| is dashed on one side, it-will be assumed that the 
round off the ends of the gudgrons, and to keep the | depth of water enclosed is only 3} ft. 
wheel in position by means of wedges or screws,| 17. The first cause of loss is by leakaze between the 
bearing against the rounded ends, as shown in Fig, 4. | wheel and the course. _Now.the area of the leakage 
Either of these methods would keep the witeels from | space round the ladles is (7x2) a's square feet, and, 
| working sideways, and the wheel might then be safely | according to Eytelwein, the velocity of leakage will 
made to fit its course closer than it usually does at | be nearly that due to the height of lift, or-=4/ 27.8 = 
present. There is another point of importance which | 22.7 ft, per second. Therefore the loss of w ater per 
relers to the tendeney to twist im its bearings which | second by leakage will. be 22.7 x y=8.51 cubic feet, 
the wheel gets by wearing the brasses im the blocks, | ard ix 19 saul (the time in wineh the wheel makes 
or perhaps, in some cases, by slightly shifting one Of | one revolution) the loss of water is 102 cubic feet. 
the blocks out of place. This can only be met by | If this leakage be supposed to proceed at an uniform 
| splaying the arms of the wheel outwards, so as to get | rate per foot vertical of lift, the loss of power due 
a greater lenvth of base betweemthe gudgeons ; the | to the leakage will be 102.7. x $ (where 7. = weight of 
blocks will then have more power to keep the whec! | a enbie foot of. water) = 408.7. foot-pounds per ene. 
straight. In some of the wheels this matter has been | jution, Now the volume whieh would have been 
more or less attended to, while in others it has been | delivered if no leakage had occurred would have been 
totally negleeted. Concerning the gudgeons, it is of | in « revolution * {15?—(11.5)*} x2—yolume of the 
great importance to keep their diameter as small 48 | ladles and sta: sts: the volume of one ladle with two 
possible within the limits of rey the friction on start- will be about 2 cubic feet, and the number 
these is the cause of a serious loss of power, and of ladles to the wheel may be taken at 48. Hence 
jthe smaller the gudgeon is, the less will bejthe volume which would have been ‘delivered if no 
| the effect of the friction. Hollow gudgeons should leakage had occurred =583 —96—487 cubic feet per 
jnot be used. In many of the wheels, the gudgeous | revolution : aud deducting the quant ity lost by leakage 
appeared extravagantly large and might be reduced | the water actually raised is 487 — 102=385 cubic feet 
with great advantage to the working of the wheel.|,,.; evolution; and the power usefully exerted is 
Considering the size of the wheels and the great im-| 355 4 x § 3080 7. foot-pounds per revolution. Thus 
portance of strength and rigidity in levery part, it! the power. wasted through leakage is to the power 
| might, perhaps, be well to constrnet, the body of the | ysafally exerted as 408 to 3080. 
| wheel entirely of plate iron, the two sides beige) J ‘The next loss is that due to the form of the floats 
stiffened and kept in shape by lattice diaphragms be: | ;, consequence.of which a large portion of the water, 
tween them. Such a construction would possess great | is lifted considerably above the discharge drain: This 
strength, and would offer great facilities for the quauiity, as already stated, does not admit of calcula- 
shrouding of the ladles as already recommended, tion, but from careful observation of most of the fen- 
14. Before concluding the notice of defects in the fen-| wheels in the Isle of Ely district, the writer is clearly 
wheels as at present constructed and mounted, it will | of opinion that the loss is in general equivalent to 
| be necessary to make mention of one defect which} lifting the whole body of water brought up by the 
jappears more objectionable than amy other, viz., the| wheel about 24 {t. too high. It is not to be under- 
difficulty, amounting almost to impossibility, either of! <tood that all the water is lifted 24 ft. too high; on 
| originally fitting the wheel truly to its course or of! |},- contrary much of it is not lifted more than a foot 
| making any subsequent examinstion of the course and |; 18 in.; but again a considerable quantity is lifted as 
| the manner in which the wheel fits it. The wheel must| wuch as 6 of 7 it. above the level of the discharge 
be mounted purely by measurement without any chance | drain. and it may fairly be taken that a lift of 24 ft. 
of a misfit at the breast being detected, and when Once | for the whole mass of water brought u by the wheel 
| mounted, might grind against the course and cause a| i, under rather-than over the mark. Pe ‘the case of 
| great loss of power without the knowledge of the} sie example before us, the-loss of power due to this 
person in charge; or if such a grinding were sug unnecessary lift=395.7. x 2}=962.5.7. foot-pounds 
| pe cted it would be impossible to verify the saniatell per revolution. Thus the power wasted through un- 
or to correct the fault, This of course arises from ihe necessary uplifting of the water is to the power usefully 
necessity of running the wheel in a closed course, and | exerted as 962} to 3080. 


| ways in its blocks, and immediate] 


|ladles begin to grind against the sides. of the course, 


Tnere are two methods of guiding the wheel in 























with the present construction of wheels (open at the! 15, Park-street, Westminster. W. Arry. 
sides) this is unavoidable. But if the whee] were (To be continued.) 

| shrouded as already recommended, there would be no = 

difficulty or loss in making the course accessible. For} ., sways 1x Bursos AYRRO—A pectus has been 


; . issued of the Buenos Ayres Street Railway Company, with 
perform the duty of the side walls, and there might be | a capital of 65,0002., in shares of 2/., to construct a tramway 
a clear way down on each side of the wheel, for the] which, with its branches, will unite the four railway stations 

4 roduce markets of the 


imissi i of Buenos Ayres with the principal 
—, © Parag pipers. the aru - dey, the © and ort avery a emeine snk Eh one, 
make guod defects. WH SUCH COUVEMIeNCe 1OF WOLK=| cuted by Messrs. Edwin Clark and Co., and the price to be 
ng it would be easy to muke the leak joints next | paid for the concession is 10;000/. The population of the city 
the sides of the wheel very close in by means of ' of Buenos Ayres is about 200,000. 


the shrouding of the wheel would supply the place and 
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THE NEW YORK SOCIETY OF PRACTICAL 
ENGINEERING: ) 
At the regular monthly meeting held February 16th, in 
the Union Building, James A. Whitney i , 
Mr. W. ©. Oastler read a paper upon “Railway Frogs and 
Crossings,” an abstract of which we present as follows. 
After having alluded to the amount of hard usage 
railroad points and crossings were called u 
speaker proceeded to the consideration of what was the best 


having in view safety, 4 L economy. For eon- 
venience it was thought better to classify the varieties of 
g* manufactured : those made from iron alone, and in 
part steel and iron as being ‘ess costly, and steel and 
“ elastic” crossings as being more expensive, but clai to 
have greater durability. it the States a 
of the crossings in use were of chilled iron, but the 
objection to this description —— was that it chipped and 
under extreme p' 2, ‘ er, was extreme) 
brittle and liable to break very changes from 
to heat. There was a crossing to prevent the wear- 








ing of the tongue or point, and was so constructed that the | boiler 


tongue itself was rivetted to a sheet of boiler plate, and the 
wing rails left movable by the section of the car-wheel as it 

over and came in contact therewith. The position of the 
wing rails was so changed that the one rail was brought in close 
proximity to the pa of the oS preventing the jump 
or jerk that was always more or less felt in passing from the 
tongue to the wing rail of a crossing. To avoid the chipping 
and crushing of the wearing parts, another crossing hed buon 
devised, and which was probably in greater use than any 
other, having the rails and points covered with a sheet of 
steel rivetted on to the iron part of the frog; but the sheet 
steel, from the very nature of the case, soon laminated, and 
the crossing had to be removed from the traek for replating, 
certainly as often as once @ year; moreover, it was an un- 
reliable frog, inasmuch as it had to depend entirely upon the 
crude casting for its strength, and it. was further weekened 
by the rivet holes necessarily drilled through it for the pur- 
pose of holding on the steel face. 

A better and cheaper crossing than any of the foregoing 
was one of malleable cast iron, having a 2in. face of east 
steel cast on to the iron, and covering the whole of the work- 
ing face. 

The process of casting steel on to cast iron had been made 
applicable to the manufacture of a railroad crossing by the 
patentees, Messrs. Armstrong and Co., of Rotherham, and 
the result was the production of one having greater advan- 
tages than if the whole crossing were made from east 
steel, and at about half the cost. Jo prevent the chipping of 
the steel face, and to render the iron part of the frog tougher 
and stronger, the crossing was, after being cast, placed in 
the annealing kiln for six or eight days, which operation 


gave to it a malleability and consequent advantage far ex- 
ceeding any other cast frog. 
The subject of toughening cast iron by admixture with 


different grades of iron in the cupola or air furnace was dis- 
cussed at length, and the results of many experiments made 
on a large scale were given, which showed that in many euses 
the transverse strength of east iron had been increased 50 to 
60 per cent. by certain mixtures of different irons; and in 
some further experiments even better results were obtained 
by mixing with the unprepared iron a proportion of wrought- 
iron borings or turmings. 

Whenever first cost was so much a consideration as topre- 


vent the use of a steel crossing, it was more than necessary 
that the best and most reliable description of iron erossing 
should be selected, and too much attention could not he given 
to the selection of the best metal for that particular purpose. 


In some specimens which were exhibited of this majleable 
crossing, with a steel face cast on, the amalgamation of the 
two metals was very perfect, and the iron itself had been 
torn asunder rather’ thnn separated at the point of fusion of 
the iron and steel. “By comparison with the crossing, with 
a steel face rivetted on, the substitution of steel, which be- 
came a component part of the frog itself, gave a very great 
additional strength, and by using toughened cast ‘steel 
instead of sheet steel, the durability was increased at least 


threefold. 


Illustrations were given of the remarkable changes which 
occurred in the eemyérsion of metals, especially of irom to 
steel, and crude cast‘iton to malleable iron, both with regard 
to their toughness, hardness, and brittleness. The process 


of annealing which gave to iron its malleability and conse. 
quent toughness, although it did not acquire for it the elas- 
ticity and fibrous fracture of wrought iron, very materially 
added to its weight resisting power, and consequently rendered 
it superior to crude eastings for the particular purpose under 
consideration. 

When first cost was not so essential a consideration, there 
was a wider range for practising true economy in the use of 


steel crossings, and°in this of the ect bs be 
ostie” trows, volied and 


classified cast-steel frogs, “ 
forged steel frogs. 

Steel at certain of heat possessed all the softness 
and malleability of tron, but when cold partook of all the 
eager brittleness of east iron, _When properly hammered, it 
gained fibre, became elastic, and iis molecular eobesion 
largely increased. Im some specimens of hammered English 
stee] exhibited, and which were parts of a hammered steel 
crossing, the wave or rip of the metal showed the high de- 
gree of fibrous temsi@ity produced by forging, and it was con- 
tended that steel in its hammered state was not only the 
most reliable and durable form in which to use it for 
railroad crossings but that it was far more economical 
than cast cast steel for the same purpose, inasmuch as 
a grade of steel that would bear forging always had a - 
manent worth, and could be re-forged, or rolled or for 
a latge — of the first cost when the crossing ~was 
worn out, whereas the metal of which cast cast-steel fi 
were made was all but worthless. The use of forged steel for 
wtailroad crossings was far superior to any description of cast 
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ing was complete. 

When this crossing was projected, i 
thought practicable to hammer steel into 
crossing, and to do away with the necessity of using 
cast steel, the arrangement explained above was resorted 


steg 


However, not only had a crossing of forged steel been in- 
vented, but a “reversible” forged steel crossing had been 


made and patented by the Messrs. Armstrong, 

and the success attendant on its use in many countries on the 

European Continent and in Great Britain dowel it to be by 

far the most economical and reliable crossing ever made. 
Some excellent models of this crossing and many modifi- 

cations of it were shown, in all of which the wee of cast 

steel had been carefully avoided, and forged steel 

for the reasons above explained. 





OUR HEAVY ORDNANCE. 

Ow Monday evening a lecture was given at the Royal 
United Service Institution, on “ The Progress of our Heavy 
Ordnance and the Principles and Processes of its Construc- 
tion,” by Captain F, 8. Stoney, R.A., of the Royal Arsenal, 
Woolwich. He began by observing that England, with ber 
scattered colony and extensive trade, should give the greatest 
attention to the manufacture of that most valuable weapon 
of war—the great gun, 

Continental nations with large armies may give preference 
to field artillery, but we have always, and must at all times, 
rule the waves. Our victories, such as the Nile and Trafalgar, 
were won mostly by 32-pounders, whereas one shot, viz., a 
600-pounder from the Captain, now laying at Portsmouth, is 
about equal in weight to a whole broadside from one of such 
ships as Nelson led to glory. The country seemed so satisfied 
with the performances of these small guns, that no wae 
was made to increase the weight of our ordnance till 5 
Ten years afterwards more decided — were taken to pro- 
vide heavy guns for our shi In 1840, 
found on many of Poss + 
on the lower decka. 

Daring the Crimean war rifled small arms came into use, 
rifled guns soon followed, all nations in Europe taking up 
the subject most warwly, France more particularly. 
energetic efforts of this nation were most successful, and the 
Austrians suffered as much from the cannon ragée at Sol- 
fetino as they did from the needle gun in the late Continental 


war. 
The year 1864 
ordnance and wi 


Zealand, and Japan. had now given their at- 
tention to the improvement of the man’ and i 
of iron ; up to that time the anchor of « large ship was con- 
sidered the pinnacle of iron construction, as to stee) it is 
only of late years that this meta] has been manufactured in a 
satisfactory manner. 

In 1858 General was called upon to report 


the different guns introdaced Sir. W. pe gerne he. 
now Sir J. Whitworth, and deedpenn was the 


years 
these trials were made with 70- and 12-pounders, 
each of which burst after firing’ cm abe, these experi- 
ments cést the country in stores alone the sum of 30,000/. 
They made, however, most important discoveries ; they found 
that steel was the metal best suited for the bore, and cha 


F 


the external of a gur. It was proved 

Setenepog egy og bok 
ce than the 

the navy at this time showed a decided preference for 

bores, and it was some time before rifled guns got a in 


this branch of the service. 

In 1859 the Ordnance Select Committee were ordered to 
examine and report upon the best mode of rifling guns. Six 
different systems were then extant; the trials and experi- 
ments were only concluded in 1865, when the French plan 
modified was recommended. Our rifled ordnance was then 
constructed on Sir W. Armstrong’s principle, and to him 
and to him alone is due the invention of constructing guns 
by shrinking on the coils. 

Guns at this period, then, were composed of a steel bore, 
a forged breech piece, and no less than nine coils shrunk on. 
These guns thus constructed, and having been rifled, sighted 
and vented, cost the country the enormous sum of 100! a 
ton, Since 1866, however, the heavy guns at Woolwich 
have been constructed on Fraser's modified Armetron 

at one-third less cost per ton, iron being used, 
and two large coils only used for all guns up to 10 in., 
while for the 12 in. an additional evil is added. . 


i 
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4and in the same operation as 








by subscribing the sum 
f of the capital required—betore 
y of taking a share, And it is 
that we 


learn that the remain- 





repairing veesela and their h . the remai 
engravings show elevation, plan, and treneverse section of 
the dock, the a midship section of the 


td 
latter view showin 
Peninsular and Oriental proncie Drs Hindostan in positibn. 
capable of accommodating vessels of 3000 
register, and the length and breadth of the pontoon 
and lift have been determined with special reference to the 
new ships of the Hindostan class now building by the 
‘eninsular and Orienta) Company. 

There ure 82 hydraulic presses of 14 in, internal diameter 
and 30 ft. 4in. long, each having a ram of 30 ft. length over 
all. ‘The great success which attended the casting of the 

resses for the Bombay Dock at the hydraulic lift works of 

essrs. Emmerson and Mur yd at Liverpool. bas én- 
tirely removed all doubts which were at one time entertained 
as to the practicability of making these long and heavy 
castings with any degree of accuracy. The Bombay presses 
were 26 ft. Sin. in length and weighed about 14 tons. Lhere 
were 72 of them, and although hydraulic presses of this size 
had never before been cest, there was not a single mishap or 
disaster of any sort from first to last. The Malta Dock presses 
will be east by the same firm, and will have the same test 
as to strength, viz., 30 cwt per circular inch, although the 
working pressure wil] not ¢xceed 17 owt. 

The main girders for lifting the pontoon and vessel are on 
the Warren system, and are together in pairs. It ia 
estimated that the strain per inch on any part of 
these girders will never reach 5 in tension, or 4 in. com- 

. The chains attaching these girders to the cross- 
at the tops of the rams are on the patented system of 

Messrs. Howard and Ravenhill, by means of which the head 
of each link is rolled to its size, at the same time, 
body of the bar. the 


J 


pontoon when fully loaded will draw about 6 ft. of water, 
and will have ite sides 8 ft. high, so that there will always 
be 2 ft. of side to protect the interior from water washing 10. 
The work will, as far as possible, be rivetted up in thi« 
country in order to save the cost of this work in Malta, and 
it is expected that the whole will be finished and in use by 
September, 1871, or in about a year and # half from the pro- 
sent time. 

This is the second dock whieh Mr. Clark hus at last been 
fortunate enough to have erected abroad on his principle, and 
that within two years. We * at last,” inasmuch as it is 
well-known that it is one of inventions, the value of 
which to the public has never been doubted, but which has, 
from some unaccountable resson, mot yet been attended with 


undoubtedly twice the 
Home Government has been on the sdepliog 
try 


poiot of adopting the 

pore but it ne gf ome fromthe want of a littie courage 
a new thing, not hitherto been carried cut in 

of our dockyards. Iii the case of Portsmouth, 
jndeed, we believe that the plans were prepared and the 
money voted by Parliament for the purpose, but for some in- 
scrutable reason the works were never carried out. We hope, 
ing, and thet we 
various porte of this 


Steam Lausenes.—A steam. launch has just been com- 

Yarrow and , of Poplar, to acecmpany 

for laying the West India and Panama | elie. 
It is specially intended to facilitate in gettin 
P leaded © adel © Segsens tee, 9 > See 

of considerable difficulty and fatigue. This little eraft is 

ir of small engines 

he total ryt 

: arrangements beve nm 

be got up and everything ready for 

before lowering from ship's davits. 
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PROPOSED HYDRAULIC LIFT GRAVING DOCK FOR MALTA. 


MR. EDWIN 
(For Description, see preceding Page.) 
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A Faeyen Sate Canat.—Ship canals seem to be the order 


of the day in France. The Suez Canal was not completed be- 
fore we heard of a’French project for cutting the Isthmus of 
Corinth in two, and so making the fortune of Brindisi to the 
detriment of Marseilles. Not content with having made 
Africa an island, the countrymen of M. de Lesseps are now 
anxious to detach Spsin from the Continent of Europe. In 
the south of France a petition is now being extensively signed 
for presentation to the Senate, praying that august body to 


take into consideration the scheme of M. Staal de Magnon- 
cour for a canal from the Bay of Biscay to the Mediterranean. 
| M.de Magnoncour pro to make use of the existing 
fresh-water canals between Bordeaux and Cette, which date 
from the reign of Louis XIV. The proposed canal would be 
46 metres wide at the water's edge, 22 metres at the bottom, 
and 8 or 9 metres deep (about the depth of the Suez Canal). 
There would be about 100 locks, each 100 metres long by 
| 22 broad. The total cost of the proposed canal is estimated 


at 600 millions of franca, or 24,000,0001. That of Suez has 
hitherto cost but 20,000,0001., but is only one-third the 
length. Ships would be towed by locomotives on the banks 
ata speed of 6 kilometres (about é miles) an hour. The pro- 
spectus of the canal states that shipping representing 
9,390,000 tons annually through the Straits of Gib- 
raltar, and 11,000,000 round the Cape. It is believed that a 
large portion of this tonnage would pass through the pro- 
posed canal. 
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Two hundred and eight miles and a half of water mains 
are laid down beneath the streets of the city of Chicago, 
an extent of service greater than that of any city in 
the United States, excepting New York, Brooklyn, and 
Philadelphia. The fact will serve to show strikingly the 
large requirements and rapid growth of this Lake City, 
no less than to indicate the energy of the municipal execu- 
tive. Since the completion of the new waterworks in 
March, 1867, the supply of water from that source has always 
been equal to the demand, although, during the summer 
seasons, 80 great a waste takes place amongst the users, that 
some stringent regulations have to be enforced ; but this is 
owing to the comparatively limited pumping power, as of 
course the water supply itself is practically boundless. 
With these exceptions, and when the sluices of the lake 
shaft became clogged with ice accumulations for a few hours, 
during the winter season no interruption in the flow has 
occurred 

Although have upon a previous occasion devoted 
much space both to the description and illustration of these 
most interesting works which supply the city of Chicago 
with water, we feel no hesitation in supplementing that 
information with some further details, and also to place 
on record the duty performed at the works during the year. 


we 


For seven years after tbe city had been established, that | 


is in 1840, the inhabitants relied upon no other source of 
supply than wells and cisterns, and such water as was carted 
from the lake, and sold from house to house. In 1840, 
was started the first systematic supply under the title of the 
Hydraulic Works, ‘This affair was, however, very crude, 


consisting merely of an 18 in. wooden main extending some | 


700 ft. into the lake, and communicating with a small well | 
15 ft. in depth. A small pumping engine forced the water | 
through several miles of wooden piping, the largest of which 
did not exceed 6 in. in diameter, while the usual size was 
only 2 or 3 in. 


in 1851, the population of Chicago had reached 35,000, 
and under the auspices of the Board of Water Commissioners, 
acting by the advice of their engineer, the Hon. William 
J. M’Alpine, the new works were commenced in 1852, and 
completed in February, 1854. In constructing them it was 
intended to builda wooden 30 in. main out into the lake for a 
distance of 600 ft.; to terminate this in a timber crib, and so 
to obtain a supply uncontaminated by the comparatively small 
amount of sewage which found its way into the water. The 
turbulent state of Lake Michigan rendering this project im- 
practicable, it was abandoned, and the inlet pipe was fixed 
close inshore leading inte the pump well, which was rectan- 
gular 20 ft. by 30 ft. and 25 ft. in depth from the engine floor 
to the invert. 
condensing, the other non-condensing, the former built at the 
Morgan lronworks, New York, the latter at Chicago. The 
condensing engine bad a steam cylinder 44 in. diameter, and 
9 ft. stroke, with a single-acting pump of 34 in. diameter, 
and 5ft. Gin. stroke. The non-condensing engine was 
horizontal, with a steam cylinder 18 in. diameter and 6 ft. 
stroke, and a double-acting pump of the same dimensions. 
The former of these is still running in daily work, the latter 
only remained in place for a short time, having been re- 
moved in 1856. After the works were first started, water 
was supplied only for 9 hours a day except on Sundays, 
when the engines were stopped, and during fires, when a sup- 
ply was always on hand. The water was pumped up intoa 
stand pipe, about 136 ft. bigh, which was enclosed in a brick- 
work shaft, one half of which served as an uptake from 


the boiler. The supply for some part of the city was forced 
through mains laid in the bed of the Chicago river, and 
shortly after the opening of the works, one of the mains 
was dragged by an anchor and broken; for some time its duty 
was fulfilled by one of india-rubber, but a wrought-iron pipe 
30 in. diameter was subsequently laid down and is now in 
use. During the first year that the works were in operation, 
much trouble was experienced from sand being driven through 
the inlet pipe into the inlet well; the accumulation of fish 
also proved a grave inconvenience. The mouth of the pipe 
being placed only a few inches under water and close in 
shore, it was exposed to the heavy waves of the lake. The 
water was frequently cut off from this cause, and at times 
the supply would be affected by an accumulation of drift- 
wood, leaves, &c., around the mouth of the pipe. On one 
occasion, also, the supply was entirely stopped by a vast 
congregation of insects, which had assembled on the wire 
straining screen. To prevent these annoyances, and to pro- 





The engines erected for the work were two, one | 


tect the inlet pipe, a breakwater was formed in 1855, a large 
basin being thus formed between it and the shore. This 
being dredged to a considerable depth, it was found to 
answer perfectly the purpose for which it was intended. 

The horizontal engine, laid down in 1858, was within 
two years found entirely insufficient to perform the duty 
which the rapidly increasing requirements of the growing 
city imposed upon it, and in 1856 it was removed and 
| replaced by a second condensing engine, also built by the 

Morgan Lronworks Company, and similar in design to the 
| one originally laid down by them. Its dimensions, however, 
| were considerably larger, the steam cylinder being of 60 in. 
diameter, and 10 ft. stroke, and the two single-acting pumps 
were each of 40 in. diameter, and 6 ft. Gin. stroke. In 
| 1858, two reservoirs each containing half a million of gal- 
| lons were completed in the North and West divisions of the 
| city, one in the South division having been constructed as 
| early as 1854, and from this time, up to 1868, when the 
| new works were contemplated, no change was made in the 
|aystem of supply. In 1858, the daily average quantity 
| pumped was under 3,000,000 of gallons, and from that 
| time to 18638, the amount increased up to 6,500,000 gal- 
|lons. The commissioners of the city having decided upon 
| the construction of new works, the plans and specifications 
| were prepared by the engineer, Mr. E. S. Chesbrough, it 
| being determined that the new engines and well should be 
| established on the existing site, although from the treach- 
lerous nature of the ground, the work threatened many 
| difficulties. This was, however, deemed preferable to adopt- 
ling the more costly though surer method of selecting a 
| new site altogether, to which ultimately the engines then 

at work would necessarily have been removed. This having 
been decided the work was started, with as little delay as 
possible. The sinking of the pump well, although in itself 
a simple and ordinary work, was rendered difficult and 
troublesome from the nature of the ground, and the prox- 
imity of the water tower, and the engine house, The ac- 
companying illustration shows the method in which the 
work was carried out. The curb is circular in form 31 ft. 
6 in. internal diameter, and 21 ft. deep, the side walls being 
2ft. 9 in. thick at the bottom, and 2 ft. Gin. at the top, 
so that the outside of the curb was formed with a taper. 
The wall is of brickwork, set in cement, and bonded with 
iron laths laid at intervals of 8ft. The foot of the wall 
rests upon a cast-iron ring, weighing 32 tons, and made in 
segments bolted together. This ring is 2 ft. 9in. at the 





top, the periphery being flush with the outside of the wall, 
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and the depth is 2 ft. 6 in., the lower side ending in a sharp 
edge, from which it curves outwards to the top of the ring. 
Thirty-two bolts, 1p in. in diameter, pass through the iron 
ring at the bottom of the curb, and, extending the whole 
height of the brickwork, are secured to an oaken wall 
plate at the top, as shown in the sketch. This structure, 
when completed, weighed 500 tons, and the operation of 
getting it into place commenced in June, 1866. Its 
position was only 12 ft. from the foundation of the nearest 
engine ; the depth to which it had to be sank was 20 ft. 
below the level of the lake, 9 ft. beneath the existing pump- 
well invert. 

These circumstances, in conjunction with the fact that 
for nearly the whole depth the curb had to be lowered 
through a quicksand, rendered every precaution in the 
operation absolutely necessary. It was, therefore, thought 
advisable not to attempt to pum™ out any of the water 
which might rise in the weil as it sunk through the ground 
until the clay was reached, and to this end the dredging 
apparatus, shown in the drawing, was mounted on top of 
the curb. The arrangement consisted of a main platform 
mounted on wheels, and resting on rails laid upon the top 
of the curb, so that a plete revolution of the platform 
could be effected at will. Upon this was a carriage, also 
running on rails laid upou the platform, so that a travers- 
ing motion across the diameter of the curb could be gained, 
and thus conjointly a command over the whole area en- 
closed within the well was accessible. Upon the carriage 
was placed the excavating , consisting of two 
endless chains, on which were placed fourteen iron buckets, 
each of about three-quarters of a yard capacity. A fram- 
ing of square timber, placed at an angle, as shown in the 
section, extended from the carriage to the bottom of the 
curb, and carried at its lower end a square casting, a 
similar one being placed also at the top of this framing, and 
over which the chains and buckets passed. The framework 
was adjustable, so that the sand could be dredged out to 
depth of 6 ft. below the bottom of the curb. The buckets 
were driven by a small portable engine mounted on the car- 





well, so that the curb descended with perfect uniformity. 
The sinking was commenced on the 2nd of July, 1866, but 
was not completed till the following March, great delay 
having been caused from adverse weather, and also from 
the meeting with unforeseen obstacles; the rate of sinking, 


time. On one occasion, indeed, the structure subsided 28 in. 
continuously. 

As soon as the definite level was reached the invert of 
the well was laid in two courses of oak planking 3 in. 
thick, one course of pine timber 10 in. square, placed 


| with intervals of 15in. between them, which were filled 


with concrete, the whole being overlaid with another thick- 

ness of Bin. oak close planking. Upon this 

9 in. of concrete, the whole carrying the stone piers, 

aro peal Wikis Ge we, sak SN 
ere 
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foundations. The engines themselves w at the 
Quintard Lronworks, New York, from the design of Mr; D. 
Cc. and were fully described by us iss previees 
volume. (See Encusexsune, vol, v, page 559.) 


E> 


second similar in construction to the one we j 
described, was sunk last October. It was, however, con- 
siderably larger, the diameter at the top being 43ft. 4in. 
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Our readers will remember that we published the drawings 
of the engine house and water tower of the works on 
the 9th of April last. The engine room is 142 ft. im length, 
60 ft. wide, and 36 ft. high. The middle of the building, 
which projects from the wings, is devoted to the use of the 
men in charge of the engines, and to the drawing . 
Within the engine room, and about 18%. from the floor, * 
gallery with a handsome Gothic railing, rans entirely ropnd 
the building, and is reached by spiral stairways from the 
floor. A basentent storey 9 ft. in height extends over the 
whole area ef the house, and is occupied with the pamps 
and sluices of the delivery supply mains as well as with 
sundry store rooms. The boilers are placed at the rear of 
the building in two rooms 19 ft. from each other. Be- 
tween them rises the smoke stack to 4 height of 130 ft. 
from the ground. The water tower stands 106 ft. west of 
the engine house, It is supported upon a foundation of 168 
piles, carrying 12 in. oak sills, the spaces between being 
filled with concrete. The heads of the piles reach to the 
water level of the lake, and from that point upwards the 
substructure of the tower is of stone. Six feet below the 
surface level the penstock chamber and subways for the 
mains are found. 

The tower et ity base is 22 ft. square, its total height 
154 ft. At the foot, a square building, 40 ft. on a side, 
surrounds the shaft, turreted and with battlements, a door 
on each front leads into a passage 9 ft. wide, which runs 
around the tower. Above this two other distinct portions 
have been introduced before the octagonal shaft of the 
tower is seen. The top is crowned with an iron cupola, 
supported by columns harmonising with the general design. 
luside, the tower is hexagonal, at the ground level the base 
piece of the stand pipe is seen, provided with six outlets and 
30 in. valves, to which the mains are connected. From 
the base a 36in. pipe rises for a height of 138 ft. and 
around it is placed an iron spiral staircase, by which access 
is gained to the summit. 

(To be continued.) 





METROPOLITAN TRAMWAYS. 


We have received from Mr. J. B. Redman, of Westminster. | 
chambers, the following circular relating to stone and other | 


tramways, and this cireular coptains so many interesting tons (gross) from the Docks to Whitechapel, and a greater | 


facts that we reproduce it here. } 
“ The proposed introduction of iron tramways, with a | 
groove for flanged wheels, into the metropo 


lis, has raised the | 


question whether the London streets are adapted for their | distance the teams have subsequently to travel over rough 


use; not being analogous to those of. Paris, New York, or | 
Liverpool, when the enormous traffic which throngs them, 
and their contracted dimensions, in many cases, are con- 
sidered ; for this reason, doubts exist in the minds of many | 
whether the system, however well adapted for the leading | 
arterial suburban highways, is equally so for the metropolitan | 
thoroughfares. 

Special reference was made by the late Viscount Palmer. | 
ston, in a debate on this subject a few years back, to the | 
stone tramways of Northern Italy, and to those of Turin in | 
particular; and the surveyor to the Holborn District Board 
of Works has, in a recent report, directed attention to their 
applicability to the sahiogein Mr. Isuacs, after referring 
to those of Northern Italy, refers to that on the Commercial- 
road East, in the following terms : 

* Fortunately there is an example at home—almost at our 
very doors—to which I would direct attention in illustration 
of my suggestion for facilitating the street traffic of the me- 
tropolis. In the Commercial-road East, a granite tram has 
been laid down for many years, extending from the western 
end of the road to the West India Docks. This tram wasde- 
signed, I believe, for the conveyance of the heavy traffic from 
the Docks to the City; but as its construction permits the 
passage of all wheeled velucles over its surface, its use is not 
resiricted to the Dock Company's carts and wagons, If any 
one would wish practically to test the value of this class of 
street paving, let him ride over this tramway. and he will 
be speedily convinced of its many merits. Indeed. I know 
of no objection that can be raised against it, unless it be its 
cost, and this disappears when the saving it effects in 
tractive power, and the wear and tear of vehicles is re- 
membered.’ 

The Commercial-road Tramway is a single line on the 
south side of the road, extending from the West India Docks’ | 
Gates to Whitechapel, two miles in length; the tram stones | 
are 18 in. wide, were all originally 12 in. thick, with an inter- 
vening pitched horse trackway, 4ft.. wide, the total width 
being 7 it. 

The tramway was designed and carried out by the late 
James Walker, LL.D. PRS. L. and E., &., for many years 
President of the Institation of Civil Engineers, forty years 
back; and since 1850 has been under the charge of his 
pupil and assistant, the author of these remarks ; and during 
the last twenty years it has for its entire length been twice 
raised, redressed, and relaid upon a bed of concrete (not used 
originally) 6 in. deep, and one-half of the line has been re- 
laid three times. 

There are in al] about 5223 tram stones, averaging about 
4ft. in length, of these 3631 are of Aberdeen granite, now 
worn down to an average thickness of 7 in., though some are 
used as thin as 4in.--a mere vencer of granite on concrete ; 
1976 are of granite from Herm, one of the Channel Islands, 
which now, after forty years’ use, average 10 in. in thickness ; 
and 586 are of granite from the Island of Guernsey, with an 
even higher average, viz., 11 in—baving only lost 1 in., 
including dressing surface, in this lengthened period of 
tume. 

There are, besides, thirty-six trame of Mount Sorrel 
granite, which average 9} in. in thickness, and thirteen of 
granite from the Island of Jersey, which average 104 in. thick. 








All the heavy vehicular traffic, equal to 300,000 tons per 


annum, export and im of the West India Docks, besides 
a proportion of the ordinary carriage amounting 
to 260,000 vehicles per annum, passes over this tramway. 

Its original cost was 20,000/. (equal to 10,0007. per mile), 
and the annual outlay for repairs has been about 300/., or 
1501. per mile; a similar tramway might now be laid for 
60001. mile. ‘The annual cost, with interest, on the 
original outlay may be said to be 6501. per mile per annum 
for the t tramway; anda new tramway might be laid 
and maintained for 4601. per mile per annum, including in- 


terest on first cost. The cost of broken granite, labour, and| 
cleansing of the macadamised portion of the road, 30f.) a 


wide, has been more than equivalent to the highest cost for 
maintenance of present tramway, including interest on first 
cost. 


The tramway Bey han mw laid for 
alone, t stones were 

valeed above the thet apa was not itendel the 

light traffic; it is, however now largely used by —_. 


tra 
bused and other carriages, and consequent on 
the difficulty of driving on and off, the ice of years 
has been in relaying to make al! flush; as, however, the 
trams wear down, the side pitching, guards, and trackway, 
ject until again relaid. 
the tramway is in as efficient working a state 
as [7c ae, back, arising from an uniform system 
of in g up long lengths after certain terms of 
ft. in. ft. in. 
The gauge of yehicles ranges from... 4 Oto7 0 
Diameter of fore wheels ane - 883,886 
o hind wheels... woe @ age ae 
Width of wheel tyres 2} in., 7 in., 8in., and Vin. 
Maximum weights, steam boilers, &c. 20 tons 
Extra dock weights ... ie 11 to 12 tons 


ae 
Velocity : 
The above shows the excessive traffic to which a metro- 


politan tramway is subject. 
The gradients of the road vary from 1 in 8) to 1 in 6455, 


ove wo Be Sa 
«.. 84 to 4 miles per hour 


and cast iron, cold blast and of best quality, but not chilled, 
5) to 60 years, with traffic equal to on the Commercial- 
Assuming the introduction of such a tramway into the 

is to be a desideratum, the difficulty of renewal and 


metropolis to f 
ene ae one by Loving embed Cone in ced. 
working. On ; to 





6, Westminster Chambers, Victoria-street, 8.W. 
March, 1870.” 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The closing prices this day 
week were Fa giargher 64s. 3d. one ssath, and on the 
following day there was a decline of 14d. ton and only a 
small business done. On Friday the market was somewhat 
firmer, and prices im slightly, on Monday, however, 
there was considerable firmness, and prices improved to 54s. 
Sd. eash, and 54s. 6d. one month. Yesterday's market was 





and the extreme rise from the West India Docks to White- 
chapel is 39 ft.; the average gradient being 1 in 274. 


Mr. Walker's experiments of 1829 showed that a powerful | 


draught horse could draw 4 load equal to 30 tons upon a 
level, at four miles per hour, but for a short period only ; 
and that 10 tons gross if the road were level, would be the 
value for a day's work; but allowing for, the rise, “That 6 


weight from Whitechapel to the Docks, might be considered 
a proper load for one horse on the tramway.” 
Practically about half this work is done arising from the 


pitebed oonee ways, subject to constant disturbance from 
pipe-laying, &c., to the various sugar houses and other 


| establishments. 


Mr. Walker, in speaking of the results of his experiments 
in his report, March, 1829, says: 

‘This friction is not more than upon the best constructed 
edge railways. I consider that the greater size of our wheels, 
and these being no flange, compensates for the roughness of 
the stones (from their being newly laid), as compared with an 
iron railway.’ 

As far back as 1825 it was proposed to lay an iron railway 
upon the Commercial]-road, but the Bill was lost from non- 
compliance with the Standing Orders, although supported 
by the Road Trastees, who were not, however, at first friendly 
to the measure, trom the interruption they thought likely to 
be caused to the general traffic of the toad by a railway laid 
above the surface and adapted only to a peculiar form of 
wheel. The trustees then thought it incumbent on them to 
adopt some means of removing the complaints advanced in 
Pariiament against the sufficiency of a common paved road 
as the only communication between the metropolis and the 
East and West India Docks, and which at the same time 
would not interrupt other carriages. Broad plates of iron or 
stone laid level with the surface of the road suggested them- 
selves, and stone was selected as cheapest and least slippery. 

With all the admitted advantages arising from this stone- 
way in its speciai locality, it must be conceded that there is 
one objection for metropolitan thoroughfares which does not 
apply in the Commercial-road case, where there is ample 
room, viz., the question of repairs. 

This the author of these remarks has endeavoured to get 
over by cast-iron trams, easily renewed, and outlasting the 


| most enduring granite. Some of these trams are laid in 


Fenchurch-street, and a few have been on the Commercial- 
road, on the off side of the tramway, and distant 16 ft. from 
the kerb, for the last ten years, nearly opposite the Rectory, 
Limehouse, with little appreciable wear ; those in Fenchureh- 
street have, however, suffered from the settlements of pave- 
ment, and constant abrasion against an angular and ——. 
ing surface: ‘also from the fact that the narrow wheels of 
heavy railway vans and other similar vehicles have been 
allowed to get into the joint between the kerb and tram 
boxes. 

A cast-iron weigh bridge table at the West India Docks, 
over whieh the whole of the docks traffic passes, and is 
weighed, and which is subjeet to severe wear and tear from 
the 8 rupning over and being backed on again, &c., has 
wheel ways of the same reticulated pattern, and has lost at 
the rate of about one-sixteenth of an inch m four years. A 
cast-iron plate near the Limehouse gate was originally intro- 
duced by Mr. Walker into one of the trams, to test its en- 
durance, this has been periodically weighed, and its rate of 
wear has been about three-fifths of an inch in thirty-two 

ears. 

. The duration of the three granites used in this tramway 
is well illustrated by their relative resistance to crushing 
we ghts; Aberdeen requires 700 tons to crush a foot super ; 
Herm 900 to 1000 tons; acd Guernsey would require even 
a greater weight, respecting which, however, there are no 
recorded experiments. An inch of Aberdeen granite may be 
said to last 10 years ; of Herm, 20 years ; Guernsey, 40 years ; 


decidedly firmer, and a good business was done at prices up to 
| 54s. 6d. cash, and 54s. 9d. one month, and at these prices 
| buyers remained. No. 1 Coltness and No. 1 Gartsherrie are 
quoted respectively at 63s. and 62s.; No.1 G. M. B. at 
55s. to 55s. 3d., and No. 3 at 53s. 6d. The imports of 
Middlesbrough pig iron into Grangemouth, amounted to 
| 1736 tons last week ; but from the beginning of the year up 
till Saturday last they only reached 17,115 tons. 


Trvine Harbour Trust.—A meeting of this Trust was held 
|on Thursday evening in the council chambers—Provost 

Brown in the chair. The clerk stated that the provisional 
orders for powers to borrow 10,000/. for the contemplated 
new works at the harbour, the estimated cost of which was 
92051., had passed the Board of Trade, and would shortly be 
brought before Parliament to receive their sanction. 


| The Tay Bridge Billin Parliament.—This Bill was before 
| a Select Committee of the House of Commons on Thursday 
and Friday last, and again on Monday, when the preamble 
was passed. The Caledonian Railway Company put in an ap- 
pearance, but offered nothing in the character of an opposi- 
tion.. The success so far is full of promise for the future. 
Testimony in favour of the Bill was adduced by noblemen 
and members of Parliament for the counties and burghs 
chiefly interested, and by leading municipal and manufac- 
turing authorities. The evidence was of such a character 
that no case seemed to be left for the opponents of the Bill. 
The subscriptions to the undertaking have recently shot 
ahead most remarkably. They now amount to about 
250,000/. it may be remembered that the estimate expense 
of the scheme is 350,000/. 1t is intended at the forthcoming 
meeting of the North British shareholders to ask powers to 
subscribe 100,000. to the undertaking, should the whole 
amount not soon be subscribed. They have already sub- 
seribed 36,0007. 
The British Fishery Society and Wiek Harbour Works.— 
At the annual meeting of the British Fishery Society, held 
in London on Monday last, it was resolved to proceed with 
the works so long projected at Wick harbour, and never yet 
completed owing to the storms, which have several times 
swept away the work executed. In their annual report, the 
directors express their deep regret at the effects of the dis- 
astrous storm which oceurred at Wick on the 6th of February 
last, and subsequent days, arid the very serious injury of 
| works which had previously been admired for their solidity 
and strength. It has now become evident, they say, that in 
a bay so exposed as that of Wick, and of such peculiar 
| formation, the power of resistance to the waves must be in- 
| ereased beyond what the most eminent engineers have hitherto 
| deemed necessary. There is, happily, no question that this 
| power of resistance can be given, the direetors trust that 
| the shareholders of the society will not be disheartened by the 
| occurrence of a disaster which, although severe, is not irre- 
| mediable. The breakwater has already cost 26,5001. more than 
the original estimate, chiefly in works considered necessary to 
strengthen the erection. This sum will be considerably increased 
| by the recent storm. They then quote from the report of Messrs. 
| D. and I. Stevenson, the engi to the society. Those 
gentlemen offer the following suggestions: “ Ist. To ter- 
| minate the parapet at an earlier stage of the work than was 
| originally contemplated, and build the pier solid throughout 
up to the level of the roadway, thus ing a breakwater 
over which of the heavy seas may expend their force ; 
2, to deposit seaward of the wall such an amount rfc 
rubble as would cause the heavier seas to break before reach- 
ing the sea wall; and, 3rd, perhaps a combination consisting 
partly of both of these, together with the use of large con- 
erete blocks. As the question is one of great importance, we 
have further to suggest that the directors should take the 
engineering advice of which they formerly had the advan- 
tage, and we should be glad to have their authority to state 
our views to these en, in order that they may, in con- 
junction with ourselves, report their opinions to the directors, 
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which has recently been. “ arding 
Britnhlocomotia or the il yeaviend 
pany, ( thirty-five 
Jocomotives Re 


and that they now have-ten of ‘them in hand, which are 
largest ever builtin this country for Russia. 
last some interest- 


_ Steam Fire Engine Trials.—On Friday 

ing trials of power, &., were made in this city with two 
steam fire engines, one ‘by Messrs, Shand, i. and 
Co., the other by and Sons. | be 
the engine constructed eather and Sons is th 
larger and the heavier, it is only furnished with two pumps. 
Shand, Mason, amd ©o.’s machine is ided with three— 


an application which seems to have the effect of giving to 
its discharge additional steadiness and force. Ofthe two, the 
latter was apparently regarded with most favour. It worked 
more sweetly and less noisily than its rival, it succeeded in 
raising the steam from-eold water first, and it projected the 
water a greater distance and height. Both engines, however, 
worked admirably. The competition, which lasted about four 
hours, was under the superintendence of Mr. James B 
Superintendent of the Glasgow Fire Brigade; Mr. David 
More, practical and consulting engineer, Glasgow ; and Mr. 
a ag Conner, papers superintendent of the Cale- 
donian Railway; and a report prepared by these gentlemen 
will shortly be submitted to the Police Board. # 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Trade-—Yesterday there was a large 
attendance on ‘Change at Middlesbrough, and the market was 
much firmer. For }o, 3 irom there was a pressing demand, 
and parcels changed hands at 49s. 6d. and 50s. 
stocks are still very low, and many of them are sanguine that 
prices will soon be further advanced. There is nothing new to 


report in the finished iron trade. Several newspapers in the 


North of England announced, last week, that Hopkins, 
Gilkes, and Co., and Bolekow, Vaughan, and Co., of Middles- 
brough, had received large orders for rails. There is not the 
least foundation for this statement, and, in fact, as we stated 


in our last issue, freeh rail orders come slowly to hand. The 
inquiries in this department are-a little better, but are not so 
numerous as might be expected. Plates and angles are still 
in great request. It is with regret that we have again to 
call attention to another violation of the Board of Arbitration 
regulations on the part of the ironworkers employed by 


jolckow, Vaughan, and Co., at Witten Park. On Friday | 


night last, a number of men in the most unjustifiable manner 
resolved to cease work until their wages were advanced. 
They made some amends for this violation by returning to 
their work on Tuesday morning, and a ing to allow all 
differences to be settled by the Board, but it is scarcely 
necessary to say again that a repetition of such conduct 
as this must disgust employers, and break up the Board 
of Arbitration, the chief objeet of which is to prevent 
strikes, and which since its formation has succeeded in 
attaining that wery desirable end. Founders are a little 
busier, and shipbuilders and engineers are full of work. 
Hopkins, Gilkes, and Co., of Middlesbrough, who built the 
bridge for the River Kymenne, north of the Galf of Finland 
have just received information of the successful completion 


of the work. This extensive firm are pretty fully employed | 
on bridges and locomotives, and it is believed that they will 
shortly be entrusted with the erection of a big bridge for the 


Danube. On Tuesday next, the quarterly meeting of the 
iron trade will be held at Middlesbrough, 

The Iron and Steel Inetitute-—Arran ts were made 
for the next meeting of this flourishing matitute, being held 


on the 30th and 31st inst., in London, but during the present 
week it has been decided at Middlesbrough, that in conse- 
quence of the preliminary meeting of the Staffordshire fron 
trade being fixed for the £0th, te postpone the Iron and Steel 
Institute for a month. 

The Cleveland Irom Trade Foremen’s Association.—On 


Saturday next the monthly meeting of this association 
will be held in the Oddfellows’ Hall, Middlesbrough, and a 
paper will be read by Mr. John Dutton, “On Sotlers and 
their Construction, since 1840 up to the present time,” after 
which there will be a discussion. 

The Cleveland Institute of Hngineers.—~ On the 7th 
prOxIMO, 
Nrightson, and Co., South Stockton, will read a paper “ On 
Machinery for Hoisting” at the next meeting of this growing 

society. 

The Middlesbrough Chamber of Commerce. —Westerday, at 
the monthly meeting of this Chamber, there was a lengthy 


Makers’ | 


Mr. Thomas Wi teon, of the firm of Head, i! 


to te the 
ferry boats, and all the p oon aa oe ons 





The Carlton: Ironworks —To-day (Wednesday) the Carl- 
ton Irom ing of two blast furnaces and the 
necessary Plant, and fixed tools, were, under a 
| a gg for sale by publie auction at the 
Black Li 1, Stockton-on-Tees, There was a very 
large attendance of ——-. and the competition was very 
ene The highést bid was 12,600/,; but this amount being 
the reserve bid, they were not sold. Subsequently, 
however, they were sold by private treaty for 13,3007. 


————————S—_ — 


NOTES. FROM SOUTH WALES. 
: Carpirr, Wednesday. 

The Welsh IromPrade.—No fresh engagements of im- 
portanee have been entered into during the past week by 
ironmasters in this district, and at the present time a degree 
of quietness characterises both the home and foreign trades. 
The present tall, however, is, in a great measure, to be ac- 
counted fer by the @lose of the quarter, at which period 
buyers generally refrain from giving out contracts. The tone 
of the market ¢ontinues healthy and cheering, and as the 
leading makers are well placed for orders, there is no pro- 
bability of ptices giving way. Prices for railway bars are 
now ranging from 6/. 12s. 6d. to 7/., which will bear a favour- 
able comparison with quotations some months ago, and, should 
the contracts peticienh to be obtained from Russian buyers this 
| season be contipleted, it is very probable that higher rates will 
be obtained. reopening of the northern ports will shortly 
cause a large number of shipping contracts to be given out, 
and, as large quantities of rails are ready for shipment to the 
Russian porte and some of the Canadian markets, something 
like actiwity will be witnessed at the local ports, which eannot 
| be said to be the case at the t time, the exports duri 
| the past week or two having below what was anticipate 
| from the large quantities ready for exportation. The largest 

quantities shipped during the past week have been by the 
| Dowlais, Rhymney, and Ebbw Vale companies, the latter 
| being principally for the United States. Some extensive 
| works are pro to be carried out on the Continent of 
Europe, and when the contracts are given out it is very pro- 
| bable the majority will be secured by Welsh makers, their 
| cheap rough rail being well adapted to the traffic of such 
| districts. Some large orders are shortly expected to arrive 
| from the United States, and, as previously stated, the pro- 
| si of the iron trade during the spring and summer months 
| are decidedly of a cheering and hopeful character, which it 
| is earnestly hoped will not be checked by any retrograde 
| movement. 








Ni Tron and Wood Shipbuilding Company —Mr. J. 
| W. Bebell, late of the Monmouthshire Railway and Canal 
| Company, has been appointed managerjof the above company’s 

works at Newport, where some extensive alterations are now 
being made. 
The Irrigation Soheme at Merthyr.—In previous numbers 
of Exors2exrine, reference has been made to the irrigation 
| dcheme rome to be carried out by the Merthyr Local 
' Board of Health, and although the Board has for the past 
two years been consider 
the time is near at hand when the proposed irrigation scheme 
must be carried out. In September, 1868, the Master of the 
Kolis granted an injunction restraining the Local Board from 
continuing to discharge the sewage of a portion of their dis- 
trict into the river Taff. Execution of the sequestration has 
| been, by the indulgence of the court, stayed from time to 
' time, in order to enable the Board to adopt some temporary 
means of abating the nuisance, pending the completion of the 
irrigation scheme which they are about to adopt. This day 
week a motion was before the Master of the Rolls to further 
suspend the sequestration issued in July, 1869, and the applica- 
| tion was opposed on the ground that the Board deserved no 
| farther indulgence. What they had done was to construct 
lan elongated chamber, near the outfall of the sewer, filled 
| with cinders, through which the sewage filters, and then 
through a chareoal chamber, which is supposed to have 
a further purifying effect, Evidence was given to show that 
| about half the organic matter present in the sewage was thus 
| eliminated ; but the system was alleged to be still insufficient 
| to remove the nuisance, ialiy during rainy weather, 
| when the water passes over as well as through the charcoal 
| ehamber, The are, however, constructing a second 


discussion after the reading of the report of the deputation, | tank and charcoal chamber, which will, they allege, remedy 


who attended the meetin 
Commerce in London, with 
pointed by the Chambers to 
railway rates. ‘This is @ su 
Cleveland. After the reading of some letters, the 
(Mr. John Jones) wae requested to coiitinne his 


reference to the committee ap- 
u 


ence with countries at present not represented at the portet/ 73, snerdare Rival Gas 


Middlesbrough, and strongly urge the appointment of consuls. 


Trade on the Tyne-—The spring trade on the Tyne is not 
opening up so rapidly as could he desired, but this is no 
doubt owing to the severe weather. 


the i alities of | posed 
¢ impurtanes to | tevigs 


of the Associated Chambers of | the etil ns far as can be expected of any temporary system, 


; ing the acquisition of $4 acres of land, which it is pro- 

[eed So hennies for the permanent disposal of the sewage by 
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in Easter Term, and if the 
sequestration must go. 

ies —In last week's Ex- 

GINEERING it was stated that the above companies had com- 


until the first day of sittin 
nuisance is not then abated 


ing the subject, it is now evident that k 





menced their trial of strength before the select committee of 
| the House of Commons. 


This day week the eommittre | 
Year after year fewer | concluded their sitting on the Bill, the objects of which | adoption bave been realised.’ 
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the above place as soon as # completed, 
pee which will not fail to give employment to a large number 


The Lydbrook Tin-plate Works.—Last week the 
of the above works was announced ; but there is a fair 
ability of their being shortly restarted, a new company bei 
about to be formed to carry them on; but some extensive re- 
pairs will have to be made before they ean be reopened under 
& new proprietary. 

Accident to the Haverfordwest and Wexford Telegraph 
Cable,—For some few days past a partial interruption to the 
transmission of messages between Great Britain and Ireland 
has been caused, owing to the cable between the above 
having been wilfully broken, on Saturday last, about ten 
miles frora the Irish coast. Steps were at once taken to re- 
pair the disaster, and before the end of the week it is ex- 
pected uninterrupted comrounication will be again restored. 


The Tin-piate Trade.—A marked improvement has now 
undoubtedly set in in the tin-plate trade, and at most of the 
works the hands are fairly employed. 


Steam and House Coal Trades.—Owing to. the brisk de- 
mand for steam coal, some little difficulty has been experi- 
enced in effecting clearances at the local but this hae 
been occasioned to the want of tonnage, the contrary winds 
which have prevailed for several days past nesng pesvene’ 
vessels arriving. The principal shipments have to the 
mail packet stations, and large quantities have been sent to 
dhe Soonch parte. It is stated that the w question in 
most parts of the district has been settled by the men ob- 
taining an advance of wages; therefore there is no proba- 
bility of a strike. There is a brisk demand for house 
qualities, and the colliers are regularly employed. 





Tux Danren Canat Paosnct.—The Aspinwall coi 

dent of the New York Times writes that on the i lth ult. 

commander of the Darien exploring expedition landed, 

immediately took the cars for Panama. On arriving there 
he proceeded to the presidential palace, where his Excel- 
lency, President Corrnoso, received him with due honour, 
and treated him with the utmost cordiality. The prelimi- 
naries for the expedition to survey the Darien were soon 
arranged to the entire satisfaction of al] concerned. The 
impression that the Government of Panama is unfriendly to 
the United States Darien expedition is entirety erroneous, 
President Correoso bas appointed Don Blas Arosemena, 
Postmaster of Colon, Commissioner for the Colombian Go- 


vernment. He will seccompany the expedition across, 
making an official report of the route, and giving information 
to his Government as to the state of civilisation found among 


the Indians of Darien. Much trouble is expected from the 
Indiana, who have as yet known no conqueror; their 
poisoned arrows are very much to be dreaded. However, if 
they commence war upon any of the expeditions sent out, 
Captain Selfridge has a sufficient foree at his command ta 
make short work of the men of the forest. It is very doubt- 
ful about their being eonciliated or bought with trinkets, as 
feat! have never yet been known to accept anything of the 
ind. 





Tus Steam Rowee.—At a meeting of the Paving Com- 
mittee, held on the 7th inst., the bor ugh sarveyor submitted 
a report on one of Messrs. Avelin aod Fertata steam rollers, 
which is in use in Maidstone. r committee made a cal- 
culation, from which it appears that the cost of the roller 
per annum, including a sinking fund to cover depreciation, 
will be about 80%. a year. The cost of stones spread by the 
board on the Maidstone roads is about 16001, per ennum; 
consequently if the roller saves only 6 per cent. of the 
materia} used (and it is expected that it will aave considerably 
more). then therw will be a direct saving to the ratepayers by 
the purchase of the roller, independently of the indirect 
saving by the irsproved surface of the roads, and the cons 
sequent redvetion in draught, and wear and tear of horses, 
carriages, and harness, with great increase of comfort to 
persons riding in carriages. The surveyor in his report, 
said, “ There ix no doubt the longer we continue to use the 
roller the better the roads will be made, as after they have 
been subjected to systematic rolling, they will be brought to 
a much better shape, and an uniformity of surface, that it 
would be impossible to get by the ordinary way of repairing, 
putting the macadam on loosely, and allowing it to be ground 
down in that state. I am not yet prepared to say what 
amount of saving will be effected by the use of this roller, 
nor will the results be apparent until the next winter. If 
we may judge from the report of other towns, a ble 
econonry will follow its use ; this I am sure of that our streets 
will assume # much better shape, and the comfort to 8 
travelling upon them will be material, the resistance to 
traction upon a newly metalled road being about 60 per 
cent. more than upon a smooth surface. It remains for you 
to consider whether the roller has performed its work equal 
to your expectations, and whether the points urged for its 
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DE-RAILMENT OF RAILWAY TRAINS. 

ALL engineers who have had experience in railway 
managemeut are familiar with cases in which accidents 
have arisen from engines or carriages leaving the line 
without, apparently, any sufficient reason. No doubt 
in the vast majority of stances, when a train leaves 
the line, there is evidence to prove why the de-rail- 
ment took place; but this is not always the case— 
and in many an instance the subsequent investigations 
which have been made have failed to show the causes 
which led to the accident. Now, an accident which is 
accounted for is bad enough; but an accident which 
is unaccounted for is far worse, for in the latter case 
no experience is gained which may lead to the avoid- 
ance of a disaster in future. For this reason we con- 
sider that whenever a mishap of the kind of which we 
are speaking occurs no trouble should be spared in de- 
termining, if possible, its real cause, and if this cause 
is one which 1s not generally known, information con- 
cerning it should be disseminated amongst those whom 
it interests. It bas been often stated a record of 
engineering failures would be more instructive than 
an account of engineering successes, and to no class of 
failures does this remark apply more truly than to 
railway accidents. 

We have said that there have been many. instances 
in which trains have left the line without, apparently, 
any sufficient reason, and it is of this class o wie 
accidents that we wish to speak here. And, first, as 
to the ordinary causes of de-railment. These are: 
Weak or uueven permanent way, bad joints, wheels 
with flanges worn to a sharp ped on the outer side, 
and curves worked by engines or vehicles unfitted to 
pass round them. Where any one of these causes 
exists there is no difficulty in accounting for a case of 
de-railment ; but when none of these are present— 
when the permanent way and wheels are in good order, 
the speed of the train not excessive, and when the 
accident does not occur on a curve—we have to search 
further for the causes which give rise to the mishap, 
When a train is running at a fair speed on an ordinary 
line of railway, the rails receive a succession of lateral 
blows from the wheel flanges, these blows—which are 
more or less severe according to the state of the road 
and the construction of the rolling stock—being i 
but a series of endeavours on the part of the train to 
“run off.” Now, supposing the tyres and permanent 
way to be in good order, and the line to be straight, 
“running off” can only occur when the force with 
which any wheel flange strikes the rail laterally is 
sufficient to cause that flange to act as a kind of in- 
clined plane, lifting the weight resting on that wheel 
and thus causing “ mounting.” It may at first sight 
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_ This brings us to the question as to how much the 
insistent weight upon the wheels of an ine or 
carriage varies when running at moderately 
speeds; and this is a question to which no p 
answer can be given. That the load on the wheels 


does vary—and vary considerably too—is clearly |! 


shown by the play of the springs ; but the degree of 
maximam variation depends so greatly upon the con- 
struction of the rolling stock, the manner in which it 


is loaded, and the state of the permanent way, that not | greater portio 
205 | even a general statement of its amount can be 


given. 
That, however, this variation is in many cases very far 


se | greater than is usually ry spon is proved by some in- 
sos | Testing experiments on the s 


ubject which have been 
made by M. de Weber, of the States Railway of Saxony. 
These experiments, which have been made, by the aid 
of suitable arrangements, on six-wheeled engines 


- | having, we believe, all the axles under the barrel of 


the boiler, show very startling results. They show 
that in the case of trailing wheels carrying a normal 
load of 53 tons each, the load when running 
from 10 tons down to 14 tons ; while in the case of lead- 
ing wheels having each a normal load of 3} tons, the 
load when running varied from 8 tons down to zero! 
Now, although we should hope that such an occurrence 
as the total removal of the load from one of the leading 
wheels of an engine is an exceptional one, yet the fact 
that it parton go dtr M. aS Weber's experiments 
proves that it is likely to occur again under certain 
conditions ; and it is certainly more than probable that 
if this removal of the load took place simultaneously 
with a severe lateral blow of the of the wheel 
against the rail “running off” would be the result. 

. de Weber’s experiments, in fact, go 
most of the “ mysterious” de-railments which have oc- 
curred have probably been due to this simultaneous 
occurrence of a severe lateral pressure, and an upward 
oscillation of the load on the springs of the particular 
wheel which has mounted, this action being in many 
instances further assisted by one of which we shall now 
proceed to speak. 

In addition to his experiments on the variation of 
load on wheels of engiues when running, M. de Weber 
has made a number of others on the lateral stability of 
permanent way, and although these experiments were 
carried out on the somewhat light rails of the State Rail- 
way of Saxony, the results obtained considerable 
general interest. When a line of rails is subjected to 
a lateral pressure, applied to the side of the head of 
the rail at any one point, it may yield by the flexure of 
the rail itself, by the turning of the rail on its base, or 
by the direct movement of the sleepers on the ballast ; 
and as far as the two last-mentioned causes are con- 
cerned, it will be found that the amount of ielding, 
which will take place, will be greatly modified accord- 
ing to the load which the rail is om ge the time 
when the lateral pressure is applied. Thus, M. de 
Weber found that the resistance of the to 
lateral movements on the ballast was increased tenfold, 
as compared with the same line unloaded, by the im- 

ition of a load of 28 tons; while in the case of the 
Vig rails, on which the experiments were tried, 
a force of 23 tons, which produced an enlargement of 
the gauge to the extent of 14 in. when the line was un- 
loaded, ‘produced a pec en | of but } in. only when 
the rails were carrying a of 11 tons on a pair of 
wheels. These results show that the relieving of the 
wheels of weight by the vertical oscillations not only 
facilitates mounting, but also diminishes the lateral re- 
sistance of the rails to a spreading of the gauge, and 
it thus tends to produce de-railment in two ways. M. 
de Weber’s experiments thus go very far to explain 
the cases of “running off,” which are not accounted 
for by ordinary causes, and we should be glad to see 
them followed up by similar experiments on the en- 
gines and forms of permanent ways in general use in 
this country. 
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* silting” 
Bhowe’ river, below the junction of the Port 
Av nullahs, on the line of road which is bei 
formed to connect the Nei and Koondah Hi 
in the Madras Presidency, the result of which 
will not only shorten the distance by about four miles 
but it will enclose a vast reservoir to be called 
Lake St. Lawrence of capacity sufficient to supply 
irrigation to some 2000 acres of land. This system 
of embankment formation was first brought to the 
notice of the Indian Government by Mr. W. G. 
Melvor, superintendent of the Government Chinchona 
lantations at Ootacamund ; and although the princi- 
opposition from certain 
Government engineers, that gentleman was 
ultimately entrusted with the duty of carrying out the 
above-named work, as an experimental measure, under 
his own individual superia j 
Twelve miles and a half from Ootacumund ina south 
westerly direction, and near the Avalanche, is a stream 
of water called the Porty river. This stream flows 
through the valley between the Khoondahs and 
Neilgherry hills, oat is the main branch of the Bhowany 
river, which finding its way to the low gown | near 
Mettapolliem, and flowing throngh the Coimbat 
district, empties itself into the Cauvery, This river 
winds its way between the hills, and at a point where, 
by their converging together the valley between is 
narrowed, the em ment is being B across 
front hill to hill; it will be over a quarter of a mile in 
length at the top, and will rise haley ate! 150 ft. 
above the level of the bed of the river, wing back 
the water and forming a magni lake 5 miles in 
length by 24 miles broad. Several hills which now 
appear of considerable magnitude = pc ye 
and others rising toa greater height wi iw 
their heads bene water, ing ,the lake here and 
there with islands. ‘This lake will contain 30 million 
cubic of water, and, to withstand its ; 
ape the embankment at its base is 700 ft. thick 


‘me met at first with much 


— 


estimated total cost of this gigantic includ- 
ing the construction of an under sluice or 
is only 25,000 rupees, or 2500/. 

The two requisities for this silting 
stream of water above the level of the 
tended embankment, and a supply of earth 
to form the dam. ‘The nearest available hil 
the latter, while one of the streams in 
former purpose has been brought from a 
about ten miles. The hill to supply the earth 
been selected, and the silting stream 


scene of operations, at some on tp 
along one side of the hill, which is continued 
of a narrow channel to the spot 


ment is to be formed. At both ends of 
bund a deep and wide trench is formed, 
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from hill to hill and the earth thrown up on the outer 
side, or else the whole of the earth on the spot where 
the intended bund js to rest is taken away; the object 
being to remove the surface earth, roots of trees, &c., 
which on decaying would allow the water to percolate 
through the soi under the dam. In either case a low 
wall of earth is formed by heaping up the mud at 
either end of the intended bund, just sufficient to con- 
fine the water coming from the silting stream. 

The water from the stream being tarned over the 
hill side detaches the earth which falling to the bottom 





is carried away in the treach to the spot where the | 


bund is to be formed. Arrived here the silt-charged 
stream flows over the euclosed area, where being 
ponded in it deposits its barden, thus gradually rais- 
mg the bund inch ‘by inch in height, and the clear 
water is then allowed to flow away through a small 
orifice made in the mud wall at the opposite end of 
the bund. Thus the work is continued night and day, 
all the attention required being the services of a man 
to keep an outer wall of earth always slightly higher 
than the constantly rising bund to prevent the im- 
mediate escape of the water and give time for the silt 
to deposit, aud to bring the siltiog stream alternately 
into the opposite ends of the bund. The object of 
this latter operation being to make the band of uniform 
strength, for as the silt is the first to be deposited, 
that part of the bund where the stream enters receives 
the heavier particles, while the lighter sediment in 
suspension, taking a longer time to deposit, falis on 
the more distant part, and so by alternating the entrance 
and exit of the stream silt and sediment are deposited 
evenly over the bund in alternate layers. 

So far as the work had hitherto progressed, its suc- 
eess has been complete, and we learn that some of 


those engineers who previously doubted the soundness | 


of the principle have now become wiiling converts. 
Upon the success, however, of the Neilgherry experi- 
ment — which may now be said to have been ensured— 
there depends a still more important project. Besides 
the heavy rainfall that deluges Travancore every south- 
west monsoon, the country to the sea lavishly 


watered by rivers from the Western Ghauts, while | 


th 


inches of 


watershed, has few 


other side of 


Madura, on the 


streams end jess than thirt rain is 


accordingly proposed to form a bund, by this silting | 


process, acruss the channel of the Perriar flowing to 
the West, and thus to divert a portion of its current 
into the Vigay, a river in Madura, rising near the 
source of the Perriar in the Westera Ghauts. This 
project, it is expected, will prove very cost y, but the 
importance of the object is considered quite sufficient 
to warrant the outlay that will be necessary. 
words of Lord Napier, the main difficulty of the work 


“lies in the construction of adam of unprecedented | 


magnitude, partly in the bed of a furious torrent, and 
in a distant, deserted, fever-stricken region.” 


THE EFFECT OF TEMPERATURE ON 
COAL GAS. 

Or the many experiments which have from time to 
time been made on the illuminating power of coal gas 
under different conditions, very few, we believe, have 
been conducted with a view of ascertaining the extent 
to which that power is affected by the temperature to 
which the gas is exposed, and for this reason some ex- 
periments of this kind, which were not long ago carried 
out in the laboratory of the University of Munich, 
possess a special interest. In these experiments the 
illuminating power of the gas at the normal tempera- 
ture of 645° Fabr. was taken as the standard, and the 
object was to compare, by means of a Bunsen’s photo- 
meter, this illuminating power with that obtainable 
when the gas was burnt in the same burner at a higher 
or lower temperature. In order that this might be 
done, the burner was attached to a U-tube, which 
could be immersed either in a cooling mixture or in 
a liquid at an elevated temperature. The illumi- 
nating power at the normul temperature _ being 
represented by 100, it was fuund that when the 
U-tube was immersed in snow, so as to bring the 
temperature of the gas down to 32°, the illuminating 
power was redaced to from 76 to 85; while when 
a mixture of salt and snow was used to give a 
temperature of —4°, the illuminating power of the 
gas was reduced to from 33 to 40, or, in other words, 
it was only equal to about one-third of that which it 
possessed at the normal temperature. Of course such 
a temperature as —4° is one to which gas is never 
practically exposed, at all events, in this country ; but 
the fact that even at a temperature of 32° there was 
found to be an average diminution of the illuminating 
power to the extent of about 20 per cent. is an impor- 
tant one, well deserving of attention. 


Iu the | 


Heating the above its normal temperature was 
found to have far less influence upon its illuminating 
power than cooling it below that temperature, and this 
was a result which might have been expected, for 
reasons which we shall point out presently. By im- 
mersing the U-tube in boiling water, and thus raising 
the temperature of the gas to 212°, it was found that 
the iluminating power was imcreased to 104 (the 
illuminating power at the normal temperature being, 
as before, represented hy 100); while when melted 
paraffine was substituted for the water, and the tem- 
perature thus increased to 288°, the illuminating 
power became 118. Thus while a reduction of tem- 
perature of about 32° lessened the illuminating power 
by about 20 per cent.; an imerease of temperature of 
224° raised that power by about 18 per cent. only. 
This state of affairs is readily explicable if we suppose 
the reduction of temperature in the former case to 
have been sufficient to cause the liquefaction of a por- 
ition of the hydrocarbons associated with the gas, as 
lin that case the total amount of sensible and latent 
| heat abstracted from the gas by the reduction of tem- 
| perature of 32° might even be greater than that im- 
| parted to it when its temperature was raised to 288°. 
| In all the experiments the air for supporting combus- 
| tion was, we believe, supplied at the normal tempera- 

ture; but it would have been interesting if, in the case 
where the gas was cooled to 32° Falr., the light had 
| been supplied with air at that temperature also, and 
notice taken of the effect. 
In the course of the experiments it was found that, 
lafter the gas had for some time traversed the tube 
jimmersed in the cooling mixture, a thick coating of 
ice was deposited on the interior of the tube. The 
water resulting from the melting of this ice had a 
strong smell, was neutral to test papers, but when 
|} exposed to suitable tests gave a feeble reaction, show- 
ing the presence of cyanogen. With indigo carmine 
| (sulphinaigotate of potass ) and sulphuric acid, it de- 
| veloped the blue colour of indigo, and evolved the 
| odour of nitro-benzine. To determine the amount of 





water carried by the gas a large quantity of the latter 
was caused to pass very slowly through a drying tube 
{charged with pieces of pumice-stone soaked in sul- 
| phurie acid. 


A large number of experiments made in 
this way on the ordinary gas supplied to Munich 
showed the quantity to average about 1.6 grains per 
cubic foot. 


TELEGRAPHS IN THE EAST. 

THE Bombay Gazelle expresses its opinion that the 
world has gone mad on the subject of submarine 
telegraph cables, but supports its Roed for one be- 
tween Bombay and Galle, which it is assumed will 
cost a mere bagatelle of 200,000/.,* aud be more speedy 
and more certain than a Jand line. 

Truly telegraph cables are in high favour just now, 
and the public ignorant of or rejecting the lessons 
taught by numerous failures, and without first ascer- 
taining if the same conditions apply, on the strength 
of the success of the Atlantic cables, are perhaps 
somewhat careless of the consequences of investing in 
any great scheme of submarine telegraphy. 

There can be no doubt that there are still some good 
openings left for submarine telegraphs which offer fair 
prospects of being remunerative, but if the conditions 
under which submarine telegraphs pay and pay better 
than land lines be absent, success is impossible. We 
call attention at length to these matters because of 
their intense effect on the commerce of this country. 
Any scheme that is aceepted by the public and fails, 
throws back telegraphic extension for years, witness 
the failure of the first Red Sea and the first Atlantic 
Cable. It will be too late when the day of repent- 
ance cometh—as come it must for the public, or 
the shareholders, or possibly both—to inquire why 
legislation did not intervene to insist on the adoption 
only of those routes which alone can offer reasonable 
prospects of providing good communication at the 
lowest possible price. 

Daring the last year we have had placed upon the 
market six or more schemes for extending telegraphic 
communication to China, Japan, and Australia. Some 
of these are on the direct line of communication, and 


perfect or even approximates to perfection, excepting 
the submarine schemes chiefly promoted by the Tele- 
graph Construction and Maintenance Company, who 
have adopted such a circuitous route that even if they 
earn a dividend they must expect to be cut out by 
any line or combination of lines which is sure to come 





ponent be laid for less than 350,000/. or possibly 
Lue 


* It 
450,00 





a}l possess some good elements, but not one of them is | 





forward to seize the shorter and what also happens to 
be the stronger route. 

The staple argument of the cable companies is that 
eables work cheaper, better, and with greater 
than land lines ; the correctness of this de 3 on their 
relative length, and special condition of elimate and 
place. On the Indian Goverumeat lines messages are 
transmitted between the Presidency towns and Kur- 
rachee with very rapidity ; are, in faet, 
transmitted on well-insulated lines, without any repe- 
tition whatever, over distances of nearly 1800 miles. 

Land lines cost less than one-third the price of 

es, are easily repaired, permit of several wires, a 
much higher speed of signalling, and generally offer 
alternative routes: such lines, repaired at intervals, 
last for ever, but as yet we know but little of the 
longevity of cables, even when laid in very deep 
water. Our knowledge is almost limited to the 
eases published in the Blue Book of 1860 (“Con- 
struction of submarine cables”), according to which 
a very lurge proportion of the cables laid in shallow 
waters are destroyed either by abrasion a»gainst 
rocks or gravel, or by ships’ anchors, in less than 
ten years. We also know that both the Atlantic 
cables have been more than once ruptured, and have 
remained so for months at a time. Our experience 
of the longevity of cables laid in the tropies and 
Eastern seas is almost limited to the first Red Sca 
cable, the Persian Gulf cable (one of the best cables 
ever constructed), the Cuba, and some short cables 
laid in India. From this experience we learn that in 
hot climates, and especially in shallow water, the wire 
guards of cables suffer severely from tle heat, from 
ubrasion against coral and other rocks, ships’ anchors, 
and that the core is attacked by Teredo worm when 
exposed, 

Cables laid in very deep water are pretty safe from 
ordinary accidents, but they must have shore ends, 
and when damaged cannot be repaired at any time 
without considerable expenditure of time and money, 
and not at all in bad weather, which, in tropical seas, 
means during the five or six months of the rainy season. 

The popular belief that signals are always trans- 
mitted with greater speed through cables than land 
lines is due to ignorance of the conditions under which 
this becomes possible. It can only happen when the 
length to be signalled through is so great as to require 
more repetitions on the land line than by cable. 

On a land line the electric current discharges itself 
instantaneously, therefore the limit to speed is the rate 
with which the signalling instruments can be manipu- 
lated; under certain arrangements it is quite possible to 
attain a speed of 60 words per minute, but in practice 
the rate rarely exceeds 25 to 35 words a minute; on 
a cable the case is quite different, the conductors 
being enclosed in a dielectric, in contact with the 
earth or water, the cable cannot discharge itself in- 
stantly. In fact, electric phenomena occur which 
prevent the rapid transmission of signals, and more 
than 10 or 12 words per mimute cannot be transmitted 
with any pretension to accuracy. 

The limit over which telegrams are transmitted 
automatically in fair weather is about 800 miles in 
Europe, about 1000 miles in America, and somewhat 
more in India. During the continuance of great 
atmospheric disturbance— such as the commencement 
and breaking up of the rainy season—it is difficult to 
transmit signals without repetition even 500 miles. 


No limit has yet been found to the length of cable 
through which it is possible to transmit a signal, but 
as the signalling decreases in speed as the length of 
cable increases, about 1200 miles is considered the 
most convenient distance for stations to be apart. At 
this distauce twelve words per minute is a fair rate of 
signalling on a cable of large capacity. 

It is therefore obvious that ceteris paribus a cable is 
inferior to a land line for distances of less than 2000 
miles. We have already stated that cables are at a dis- 
advantage in shoal waters. Land lines on a sea coast, 
especially in the tropics, are on the other hand also at 
great disadvantage ; the hot moist air carries off a great 
deal of the current and rapidly corrodes the wires. ‘They 
are also peculiarly liable to iterruption from cyclones 
and severe winter weather. Lines through dense 
forests, especially in the tropics, are difficult to main- 
tain. Lines that cross broad rivers are at great dis- 
advantage. As a cable cosis at least three times as 
much as a land line, it is worked to best advantage 
when it shortens distance—such as when it is laid 
across a deep bay or a strait, or an arm of the sea. 

A well-erected and well-insulated land line through 
an open country, along a good line of communication, 
especially if that line be a railway, is as near perfece 
tion as can be, and where these conditions rule, a 
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land line is incomparably preferable to the very best 
cable that can be laid. 

The Red Sea cable will be laid from Suez to Bombay 
in very deep water, by a route far shorter than would 
be possible for a land line, and should, if secured 
against abrasion on the coral roéks near Mocha, be a 
success; but a cable laid between Bombay to Galle 
must follow the general run of the coast, and be 
actually longer than the land line. It will be in shoal 
water amongst rocks, and for many months in each 
year will be exposed on a lee-shore to the full force of 
the south-west monsoon; the landing, too, at Galle 
will be exceedingly diffieult. A cable laid from Galle 
to Singapore will also meet with great difficulties; it 
cannot be laid direet to Acheen Head, and all through 
the Straits of Malacea, 400 miles, it will be exposed 
to all the dangers inseparable from shoal water of only 
20 or 30 fathoms. Ships beating through the Straits 
anchor anywhere most convenient to themselves, a 
certain source of injury to cables laid in these waters. 

What the public really requires is not a cable be- 
tween Bombay and Galle, but the adoption of that 
scheme which combines in one homogeneous whole all 
the strong points of each of these projects. What they 
should demand is that line or combination of lines which 
will give them the best results at the lowest possible 
cost. Now a glance at a good map of Asia shows that 
there is no necessity to go to Galle* at all; the most 
direct mode of reaching Singapore from Bombay is 
through Madras, and if it be remembered that Bombay 
and Madras, which will very shortly be united by rail. 
way, are only 760 miles apart; that is to say, within 
easy direct electric communication. It is evident that 
a telegraph starting from Madras starts with a great 
initial advantage. 

The facilities for laying a cable from Madras are 
also far better than those presented by Galle. At 
Galle, the harbour is confined, the entrance narrow, 
and the surf even in the calmest weather breaks in- 
cessantly over its rocky coast, and nowhere round the 
coast until the neighbourhood of Trineomalle is reached 


exist bays or indentations suitable for the landing of | 


a cable. 

From Madras, on the contrary, a cable would be laid 
on a sandy bottom, and start in the direction of the 
point to be reached, and if the site for landing be 
judiciously chosen, such as where a bar is forming 
across a small river mouth, the cable would soon bury 
itself and become practically indestructible. 

The scheme that we should like to see projected 


and well supported by one large company is that re-} 


commended by Colone] Robinson, the Director-General 


of Indian Telegraphs, viz., to lay a cable from Madras | 


From Tayoung, the | 
east terminus of this short land line, a braneh land | 
line should be carried up the eastern coast of Siam to | 
Sangkok, only 270 miles distant. Singapore should | 
be connected either by a land line along the east coast | 
from Tayoung, or with Cambodia Point by cable. 

This scheme presents, apparently, the strongest, 
cheapest, and most direet main line which can be laid 
between London and Hong Kong, with branches to 
Galle, Rangoon, Bangkok, and Singapore, the latter 
capable of extension to Australia. It is evident 
that this line, besides being stronger, would cost 
so much less that it could afford to transmit tele. 
grams at much lower cost, and with greater speed 
than the Galle-Singapore cable; and hence, whether 
the Goverument of India carries out its  proposi- 
tion to give substantial aid (in the way of a cable 
across the Bay of Bengal) to any scheme that shall 
give evidence of stability, or not, we trust ere long to 
see a company, or combination of companies, started 
with the object of undertaking either the extensions 
beyond Port Blair or the Pak-Chan river, or of the 
w hole scheme in its entirety. 


Tue Barrisn-[ypiay TeLegrara Expepttion,—The news 
was received yesterday of the successful completion of this 
enterprise. A telegram from Suez, dated March 23rd, says: 
‘The submarine telegraph communication between Bombay, 
Aden, and Suez was successfully completed last night. The 
Great Eastern has returned to Aden, en route for England 
The Hibernia, the William Cory, and the Hawk return 
through the canal.” 


* Galle seems to have been seleeted because it is the southern- 
most point of India, and the grand junction station for the 
several lines of steamers plying on the Eastern seas, and 
this, though ample reason for making it a branch, is not 








| vanes having sides or a casing, either in close proximity to 


LOCOMOTIVE DESIGNS. 

We notice that the directors of the Rhenish Railway 
Company have opencd a competition for desigas for 
heavy goods locomotives. The é¢onditions of this com- 
petition, which will, no doubt, interest many of our 

are as follows : 
; Conditions, 


, With separat.» tenders. 

2... The effort of the pistons must be transmitted to the 

axles by means of a well-constracted transmission. 

3. means are to be devised by which the tender 
wheels can also be made available for adhesion. 

4, When utilising the weight of the tender for adhesion, 
the engine must be able to take twenty wagons of 10 tons 
each, up an incline of 1 in 70, at 7 miles per hour (11} 
kilometres): ° 

5. The engine must be fitted with an apparatus to pre- 
vent an excess of speed over the maximum ve city. 

6. The engine is to be fitted with Le Chatelier’s steam 
brake, or with any other counter-pressure steam brake. 

7. The greatest possible simplicity and solidity of con- 
struction are essential conditions. The form of boiler is a 
discrétion. 

8. Detailed drawings, with dimensions, and descriptions 
relating to the construction, and notifying the adoption of 
—— arrangements, may be sent in up to the Ist of 

uly, 1870. 

9. The judges will be the resident engineer of the Rhenish 
railways, the locomotive superintendent of the Rhenish rail- 
ways, and three engineers who are actually, or have been, 
locomotive superintendents of railways. 

10. The rewards have been fixed as follows : 

(a.) First — 1600 dollars. 
(b.) Second prize 500 
(e.) Third prize : , oo. «=: 250 99 

The competitive designs must be aceompanied by the name 
| of the author or by a motto. 

Taz Diaectons or tae Rugnisu Raw.way Compayy. 
Cologne, January 18, 1870. 


ROTARY FANS. 

Ar the meeting of the Institution of Civil Engineers, held 
;on the 22nd inst., Charles B. Vignoles, Esq., F.R.S., Presi- 
| dent, in the Chair, the paper read was “On the Conditions 
and the Limits which govern the Proportions of Rotary 
Fans,” by Mr. Robert Briggs, of Philadelphia, U.S. Of this 
paper the following is an abstract. 
| _ the author stated that, by the theoretical investigations of 
| Redtenbacher and Rittinger, of MM. Combes and Péclet, and 
| of Mr. Apron. as well as by the recent practice of eonstruc- 
of , the conditions and the limits that would be at- 
tempted to be established were more or leas acknowledged. 

A rotary fan might be said to consist, primarily, of a cer- 
| tain number of tubular passages, whieh were rotated about a 
lineal axis at right angles to the direction of the passages, 
whereby a given volume of air, impelled either by centrifugal 
| force or by the shape given to the tubular passages radially, 
was moved at a determined pressure. In other worda, it 
| might be conceived that a shaft revolved, upon which was 
| placed a dise or set of arms, to which disc or arms some 


” 











to the mouth of the Pak-Chan river, the southern ex- | blades or vanes were attached, the zone of the blades or 


tremity of the Tenaserim Provinces, touching at Port, 
Blair, whence a branch should be laid to Rangoon, and 
possibly to Acheen Head, a short land line of seventy | 
miles across the isthmus at Kra would connect this 
cable with another to be laid across the Gulf of Siam | 
to Cambodia Point or Saigon. 


the edges of the blades or vanes, or attached to and made to 
revolve with them; and then the area enclosed between any 
two blades or vanes and the sides or casing might be eon- 
sidered as a tubular passage, with an entrance at the centre 
of the fan and an exit at the periphery. The conclusions 
drawn by M. Péclet, from a course of reasoning based upon 
the tube example, were at variance with the one of 
the author of the paper, and might be extended, first, toa 
tube closed at the axial end and open at the periphery, when 
the partial vacuum would correspond to that due from the 
velocity of a body of the density of the atmosphere at the 
time, falling with the velocity at which the extremity moved ; 
and, secondly, to a tube closed at both ends, when, whatever 
might be the density of the enclosed atmosphere, the pressure 
on the axial end would be less than that on the outer end by 
that due from the velocity of a body of the density of the en- 
closed air, falling with the velocity at which the extremity 
moved. Hence, whatever the shape of the vanes of a fan, 
its maximum pressure or suction involved no delivery what- 
ever; and if a fan were so proportioned that no regurgite- 
tions took place as the blades passed any point in the case, 
such a fan would consume no power when it was closed, 
either at the inlet or the outlet, or both, for it was perform- 
ing no work. The condition was that of « fly-wheel at an 
uniform velocity, or a ball governor with the balls spread 
to running position. Now the pressure attainable by any 
rotary fan was an exceedingly low one, when considered 
in pounds per square inch; thus, a column of water of 14 or 
16in. gave velocities dangerously near the strength of ma- 
terials of which fans were constructed in resisting centrifugal 
force, and a column of water of 7 in. or 8in. was attainable 
only by very high speeds. Im fact, a pressure or suction of 
Sin. or 4in. was nearly as large as could economically be 
attained, in delivering a quantity of air, when the friction of 
machinery at high velocities, the want of adhesion of belts, 
and certain other considerations of the friction of 
vanes were accounted for. Thus, the largest differences of 
pressure were less than the ordinary atmospherié 
ances, as indicated by the b r. i 
It was possible to construct a series of fans, following from 
one to the other, and to increase the pressures by repented 
efforts; and this method was applicable to many 
where the volumes to be moved were beyond the of a 
pump, and the pressure was relatively low to that tained 
from pamps. So far as volume was concerned, a very small 
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Taking this 
with velocities 
axis, then the area of 
the length of the radii increased. 
formula for determining the section of the eone of 
from the mouth to the periphery were beeiee cr@ 
At the entrance of a fan, the direction the 


E 
Hl 
E 
fi 
i 


il fy 


air was at right engles with the plane of rotation 
the case of the ordinary fan, tak’ i 


F 
é 


in air at 
two entering currents were directly opposed to 
Ta the conve between the emplent ihade ight 
a conoid, so shaped that each particle of air 

its uniform velocity, and be gradual! 

rection desired. conoidal mouth of ats fan should 
such a 8 as to give a constant area to the passage 
nergy tale g or corner round the mouth, and the 
face of the id. The caleulations and the form 
monstrating the outline of the conoid were then o 
this section of mouth, and that previously deser for 
zone of the blades (su gary Bee oe to be a 

spiral), and with the eupely of which the velocity of the 
tips of the blades dema: , the air would enter with the 
least resistance until it reached the blades, would fill the fan 
whilst it was accelerated, and be discharged with maximum 


effect. 

In a fan 10 ft. in diameter and only 2 ft. in width at the 
cireumference, and having 62.83 square feet of aren of dis- 
charge, the openings on both sides should be 7.42 ft. in dia- 
meter and 3 63 ft. wide at the inner edge of the zone of blades,” 
This left only 1.29 ft. for the width of the zone of blades from 
the opening to the periphery. But the zone of blades was 
made as wide as 2 ft. at the disco, so that the average width 
of the zone was 1.65ft. Attention was directed to this 
departure {rom the usual proportions, to indicate the advan- 
tage of more than the ordinary number of blades, and the 
discussion would fail to be understood unless the cm 
if not the necessity, of so doing were demonstrated. 

After it was ascertained that any particular form and 
number of blades would ace the highest useful effect, at 
the pressure related to the velocity of the periphery of the 
fan, if it was desirable to have a higher pressure, it would 
be best obtained by giving @ greater velocity to the fan, and 
not by altering the shape of the blades to a form of less 
efficiency ; wr Be when the desired pressure approached the 
strength of the parts of the fan to resist centrifuge! foree, 
and it was advisable not to employ a fan of repeated effort, 
when the blades became beyond question radial and the 
useful effect was epee + 
In the years 1856 and 1457, the author, who was then em- 
ployed as one of the principal assistants upon the works of 
the United States Capitol Extension and the Washington 
Aqueduct, under the engineering charge of Captain (now 
Major-General) M. C. Meigs, had delegated to him, the in- 
vestigation of what form of fans should be employed in 
ventilating the buildings of the Oapitol. A series of experi- 
ments with models, based on the reasoning addyced in the 
paper gave aa the best shape or curvature to the blades, that 
which had been indicated, a logarithmic of 45°, and 
showed a loss-of mechanical effect when, within the zone of 


RE 


e 
it 


aligwed the heel or inner edge of one blade to much more 
pass the point or outer edge of the next in a radial 
direction, or in the direction in which the current of air, when 
the maximum discharge was occurring, eo : y 
The same rule would hold good with fans haying radial 
blades; for as then the direction of the current was at an 
angle of 45° to the radius vector, the overlappi 
opposite ends of the two contiguous blades in rel: 
current would take place in the same way. Taking a fan of 
10 ft. in diameter of the proportions assumed, where the zone 
of blades had been stated to be 1.65 foot in average width, 
about sixteen blades would be required for a fan with blades 
at the angle of 45°, and about twenty-four for the same fan 
with radial blades. The fan hero deseribed was narrow, with 
a opening on both sides, and numerous blades, as com- 
with the usual practice ; but it possessed the merit of 
ing the smallest in external di , of having the largest 
i i compatible with the 


six, or eight, or where the case was 
there was a total 





fan represented the largest blowing engines at blast furnaces. 
This Yunis of efficiency, as pressure, jwas the first 





sufficient for putting it on the main line of communication. 


limit of a rotary fan. 
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sure to correspond, while the quantity would eq 
eharge at that velocity through eight-tenths the area of 
fans at the tips. 





Up to this point it had been possible to d strate by 
reasoning, or with the modification of some coefficients, the 





te: 
uantities of air discharged and the increased resistances. 
The instances in use, although numerous, about a hundred, 
in fact, had been to cases where ducts were em- 
ployed, some or all of which had been closed off at one time, 
no regularity of working having been anaes ; nor were there 
any experiments to show the variations of pressure, when the 
quantities were increased or diminished. author had as- 
sumed, in giving the performance of fans, that double the 
unrestri pressure could be with half the quantity of 
air. This relationship seemed to be warranted by many 
results, where the quantity of air had been measured by an 
anemometer, and the pressure registered by a gauge simul- 
taneously ; but the law of the relation of variation of quantity 
with pressure to this limit, or further limits, had not been 
determined. The ultimate pressure attainable for the dis- 
charge was four times, less 10 per cent., or 3.6 times the 
pressure of unrestricted discharge. The assumption that half 
the quantity would be deliv under double the pressure 
involved the of the current of air in a radial direc- 
tion through the blade at half its unrestricted velocity, and 
the rotation of the air with the fan at such a rate that its 
centrifugal force should equal] the double ure assumed. 

It should be borne in mind that this double ure 
followed when the air was impelled tangentially at 0.707 the 
velocity of the tips of the blades, and that this was the pn 
which would be given to the current outwards, when there 
was an infinite number of frictionless biades, with the 
logarithmic curve of 46%. That there would be discharged 
quantities of air up to the limit of pressure was certain, but 
the economic effect of the fan fell off rapidly, as the blades 
were only moved at high velocities a a bath of air 
without producing proportionate results. With these esti- 
mates of unrestricted discharge and pressure, and the 
modification of a certain pressure up to double the unrestricted 
pressure, the limits of fans of proper proportions were brought 
to definite conclusions. 

The general dimensions and description next followed of a 
10 ft. fan. It was stated that this construction of fan was 
also adapted to the ventilation of public buildings and to the 
supply of air for puddling and heating furnaces, for all of 
which purposes they were in common use in the United 
States 

In conclusion, tables were given of the presumed duty of 
fans for different uses, admitting of practical application to 
many purposes; including the capacities of a 10 ft. fan, with 
an unrestricted discharge, and a discharge restricted to half 
the quantity, of fans to be used for the ventilation of public 
buildings or mines, for the supply of air under grates of 

uddling or heating furnaces, and to tuyeres, cupolas, smith’s 
— liow furnaces, &c. In each case the tables em- 
braced the deny | particulars: the number of revolutions 
and the quantity of air delivered per minute, the pressure, 
the proper dimensions of the pulleys, and the horse power 
required for the several conditions. 








Tae Baixpr: Rovre.—Mesers. Lebeau and Co., the 
agents to the South Italian Railway Company have addressed 
a letter to the Times, calling attention to the mer eyo 
offered by the Brindisi route for postal communication 
tween this country and Egypt, India, China, Japan, and 
Australia. In this letter they give the following interesting 
Tables showing the dates of arrival in London of the Indian 
mail during February, 1870: 


Time 
Regular Mail Supplementary Mail saved 
vid Marseilles. vid Brindisi. vid 
Brindisi. 
H. M. 


Sunday, Feb. 6,4.16am. Friday, Feb. 4, 5.43 p.m. 34 33 
Sunday, Feb. 13,4.35a.m. Friday, Feb. 11, 9.35 p.m. 31 0 
Sunday, Feb. 20,5.45 p.m. Friday, Feb. 18, 5.41 p.m. 48 4 
Sunday, Feb. 28,4.30a.m. No supplementary mail 

was sent via Brindisi. 





Rattwar Braaxes.—In a recent number of the American 

agi ing and Mining Journal we find the following com- 
ments on English railway brakes, which we think will amuse 
some of our locomotive superintendents who are using good 
continuous brakes. Our contemporary says: “The attain- 
ment of high speeds on modern railroads lends more and 
more importance to the question how trains are to be sto 

ainst the frightful momentum they acquire. In England 


e methods are quite clumsy. engineer shuts 
off steam nearly a mile arriving at a station; and the 
average distance within which a passenger train is brought 


to rest is 2500 ft. In this country, under the same condi- 
tions, the distance is only about 1800 ft. If all the brake- 
men are at their and simultaneously apply the brakes, 
it is ible to an American passenger train in 600 or 
800 ft.asa minimum. But in cases requiring instant action, 
too much time is lost by brakemen in getting to the brakes, 
taking up the slack of the chain, and operating one brake 
after another. An age loss of thirty seconds in this way 





cask-washing machine, 


ed and recently pate: 
Mr. Rie Fennelly, of Be 


ellington-cham 


a vertical section of the machine, and Fig. 2 a part plan and 
part underside view of it; while Fig. 3 shows end views of 
the apparatus for holding the casks. 

Int figures H is a strong upright axle stepped into 
the pedestal, L, on which it revolves. The upper end of this 
axle, H, is fixed to the inner friction cone, F, in such a way 
that while H and F must revolve together, F is free to move 
to a limited extent, or to slide up and down the axle, H, and 
may be so moved by the + lever, A. 
which keeps the main axis, H, vertical, and G is the outer 


freely round the main centre, H, motion being conveyed to 
it by the band pulley attached to it, so that G is always re- 


made to revolve by forcing the friction cones, F and G, to- 
gether by means of the lever, A, and stopped again by lifting 
~ tyne which takes the cones from contact with each 
other. 

K is a strong table or platform of wood secured to the 
collar, I, which is itself attached to the main axle, H. To 
this table are attached five smaller spindles, P, placed at 
equal distances from the centre. These five spindles are made 
to revolve by the toothed wheels, N, which, by means of the 
chain, Y, are placed in communication with the main toothed 
wheel, M, and this wheel is firmly fixed to the pedestal, L, 
so as to be immovable. When the main axle, H, is made to 
revolve, ing with it the platform, K, the chain, Y, work- 
ing in the Gand wheel, M, will convey a circular motion to 
the spindles, P, by means of the toothed wheels, N, and these 
spindles will revolve with a speed proportional to the cireum- 
ferences of the toothed wheels, N and M; in the arrangement 
shown in the drawing they are made to revolve twice for 
every revolution of the platform, K. O, O, are brackets 
serewed to the under side of the platform, K, and they form 
the pedestals for the spindles, P. Ineach pedestal, O, is 
formed a recess to serve as an oi! vessel to lubricate the lower 
end of the spindles. To the table or platform, K, is screwed 
a collar, @ (onrougis which the spindles, P. pass), which is 
furnished with packing round the spindle, P, to prevent the 
water from running down. The circumference of the pack- 
ing gland, 1, forms a chain pulley on which a chain may work 
to the spindle, P. 

A small platform, R, is fixed carrying two uprights, one 
fixed and marked R', the other hinged A ite lower end, and 
marked R*; on the fixed upright, R', a grooved vertical 
wheel, 2, is placed, which runs loosely on the centre, 3. The 
wheel, 2, is a wed wheel, and has divisions for a chain 





would make « loss of a quarter mile in stopping a fast train.’ 


which is led 4 means of smaller pulleys round the fixed 
toothed wheel,1, The upright, R*, at the opposite end of the 


D is a collar | 


friction cone seated on the collar, X, and free to revolve | 


CASK-WASHING MACHINE. 


DESIGNED BY MR. RICHARD FENNELLY, ENGINEER, LONDON. 
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Tur annexed engravings represent an arrangement of | platform, R, can be turned into the position shown by the 
i mted by | dotted lines when it is required to take out and insert a cask, 
. London- | 

bridge, and which appears to us to possess some features ren- | 
dering it well worthy of notice. In our engravings Fig. 1 is | 


the turning of the upright, *, into this position being effected 
by means of the lever, U, the head of which surrounds the 
eccentric, 7, which is fastened to the handle, 8. The lever, 
U, is on its opposite end connected with the upright, R*, by 
two lock nuts, so that the length of the platform, R, may 
easily be adjusted to the lengths of the casks. 

The casks are held between the wheel, 8, and the cross, 8' ; 
these are, as previously stated, hung loosely on the pivots, 3, 
and are furnished with bushings, 4, so formed as to allow a 
certain amount of play so that they may easily run round 
the point of the pivot, 3, even though the cask be somewhat 
inclined. In the centre of 8 and 8' are placed thick elastic 


ds, which are ear yer firmly against the ends of the casks. 
These axe avo 9 eed at each end of the casks four square 


| blocks of wood reaching nearly to the sides to keep it in po- 
| sition. To place a cask between 8 and 8', the upright, R?, is 


volving though the machine may be at rest. The machine is | 


first drawn back. One end of the cask is put in position 
against the wheel, 8, while the other end of the cask is kept 
up by the left hand with the right hand; the lever or arm, 
8, is moved until by the eccentric the upright, R*, clips the 
cask until it is sufficiently firm. When the machine is set 
in motion the platform, R, revolving round the pulley, 1, 


| conveys by the chain, 9,a revolving motion to the grooved 








wheel, 2, and this gives the cask a slow turning movment 
round the pivots, 3. 

This machine is designed for the use of five casks, but it 
ean be constructed to take a larger number of casks. Mr. 
Fennelly also proposes in some cases to surround the yn 
form, K, by staves like a tub, and it can thus be made to 
hold as much water as will be sufficient for the cleansing of 
the outsides of the casks. 


A Laner Szswer.—The city of Philadelphia is constructin 
an immense sewer in West Philadelphia It runs parallel 
with Forty-second-street, and drains an area of 6000 acres. 
The region is, for the most part, underlaid with gneiss rock, 
with comparatively shallow covering; this throws the storm 
water into the valley where the sewer is located, with un- 
usual rapidity. It is thus subject to freshets that cover the 
entire width of the valley. In ealeulating the required size 
of the conduit the engineer took as a bass an unusual rain- 
fall of 14 in. per hour, and provided for the delivery of 66 per 
cent. section now in process of construction is 2647 ft. 
long. It is laid in dry stone with a brick lining 18 in. thick 
laid in cement. The stone wall is at least 30 ft. wide at the 
base, but becomes narrower towards the top. The conduit is 
of 20 ft. diameter from side to side, and of about 19 ft. high. 
The upper half is a semicircle, and the bottom, of course, is 
thus flattened. The inside cross section area is 279 ft. It is 
estimated that 300,000 cubic feet of water per minute can 
pass through this conduit on a gradient of 322 ft. per mile, 
or 7j in. in 100 ft. 




















Marcu 25, 1870.] 


ENGINEERING. 














Wr give, above, engravings cf a machine for manvufactur- 
ing coiled plate—or, as they are usually called in this country, 
volute—springs, which has been designed and recently pa- 
tented by Mr. William Metcalf, of Pittsburg, U.S. fir. 
Metcalf proposes to make various forms of volute springs by 
his machine, and amongst others that shown by Figs. 6 and 
6. This spring, which is a kind of double volute, is formed 
of asingle plate of the shape shown by Fig. 4, this plate 
being slit down the centre for the greater part of its length, 
and then opened as represented in the figure. When coiled, 
the portions, 4', 5’, form the bearing parts of the spring, 
while the solid ends, 5, 5, connect the two sof the col 
as shown in Figs.5and 6. In other cases Mr. Metcalf forms 
a double coiled spring by taking a bi-furcated plate of the 
form shown at a', Fig. 3, the unsplit end, a, in this case 
forming the inner coil. 

The machine by which these springs are coiled is shown by 
Figs. 1, 2, and 3; Fig. 1 being a plan of the machine, Fig. 2 
a side elevation, partly in section; and Fig. 3 a plan view of 
the guide rest and plate. In these figures A is the frame of 
the machine, at one end of which is a head block, B, and at 
the opposite end a tail block, B'. In proper bearings in the 
head block, B, rests a shaft, c, on the inner end of which is a 
chuck, d, so attached as to be removable; and on this shaft, 
¢, a set of graduated pulleys, C, C, turn loosely along with a 
pinion, D, which is ngidiy connected with them. Motion is 
communicated thence through a train of wheels, D', D*, to a 


wheel, D3, on the shaft, c, and thus a slow and graduated | 


motion is imparted to the chuck shaft, d. 

The tail block, B', carries a revolving nut, f, which is se- 
cured against any but a revolving motion, and which is 
tapped so as to admit a threaded screw, ¢. On the nut, f, is 
fixed a wheel, g, which is operated by the pinion, g', on the 
axle, g. The serew, ¢, works Ax Accel and forwards 
through the nut, f, and through a box in the upper part of 
the tail block, B', and has set in its inner end a spindle or 
mandril, et, the two being so connected together that they 
ean turn independently of each other. The spindle, ¢!, has 
a slot, ¢, running along on one side from end to end so as to 
receive the end of the bar or plate to be coiled, and so that 
when coiled the spring may be sli off the mandril, ¢', by 
running the Jatter back along with the screw, ¢, the power 
for that purpose being applied through the axle, g*, pinion, 
g', gear wheel, g,and nut,f. To facilitate this a discharging 
ring, f', is placed on the mandril, e’, and works loosely there- 


MACHINERY FOR MAKING COILED SPRINGS. 


DESIGNED BY MR. WILLIAM METCALF, PITTSBURG, U.S. 


on. The face of the ring, f',is the same as that of the end 
of a spring when coiled. : : 
On one side of the machine, near the mandril, e', is an ad- 


| justable guide rest, or bed, E, for supporting the plate or bar, 


h, while being coiled. This bed, E, is made adjustable by a 
sliding block, E', which is raised and lowered by a screw, m ; 
and motion is communicated to this from ‘— F, on the 
chuck shaft, c, through the gear wheels, F', shaft, m', and 
bevil gearing, m*. The motion is so graduated that the bed, 
E, shall rise as the spring, A, is eoiled, so that an uniform 
distance shall be maintained between the surface of the bed, 
E, and the under side of the spring during the whole opera- 


| tion of coiling. For that purpose in making SS 
8 re- 


bars of varying thicknesses the gear wheels, F 
movable ao as to be changed. Sp 
To hold the springs, 4, while being coiled in such position 
that they will be fed forward in a direct line, and give, when 
coiled, symmetrically shaped ends, Mr. Metealf attaches to 
the face of the bed, E, guides, », on either side; these 
operate as shown at Fig. 3, the bifurcated legs, a’, a’, of 
the plate, a, rest under these guides, while the uncut end is 
inserted in the slot, s, the mandril, ¢', being first turned 
forward by the screws, ¢, till its forward end enters the 
chuck, d; motion is then applied to the chuck, d, and the 
spring is coiled rapidly and evenly. To coil the form of plate 
shown in Fig. 4, however, Mr. Metealf uses a removable 
guide, o, which is so made that ite edges will be caught 
under the guides, », and so that under its middie part will 
be chught one uncut end of the plate, 6, 6’, Fig. 4, the 
other uncut end being inserted in the slot, s, and the plate 
coiled as before. ‘Ihe coiling of such a plate is illustrated at 
A, Fig. 1. Each spring when coiled or rolled, is slipped off 
the mandril, as already described, and the springs are coiled 
one after another as fast as the plates can be heated and 
fed in. 


H.M.S. HOTSPUR. 

Tas vessel was launched on Saturday last, from the ship- 
building yard of Messrs. Robert Napier and Sons, Glasgow. 
She was d in September, 1868, and is the first of 
the kind built in this country, although some on the same 
principle have already been added to the French navy. She 
was built from the designs of Mr. Reid, chief constructor of 
the navy for the British Government. Her dimensions are : 





t 
depressed 7°. i 
ties, as already stated, is the ram, which projects forward 


the 
ing of 10 in. iron gun is . 
This is the sixth armour-clad vessel built by the Mesers. 
Napier for the British Government, besides others for foreign 
countries. 


THE FAIRLIE ENGINE “JANUS.” 
Nostrand’s Eclectic 


We extract from Van 
Magusinossine observations upon the Fairlie engine “ Janus,” 
built by Mr. Wm. Mason, of Taunton, Massachusetts. It 
will readily be seen how favourable a reception the first engine 
built upon this system in America has received. 

“ Counting her as one engine, she has nearly double the 
number of of an ord locomotive, is so much 
more complex. Counting her as equal to two, she is more simple 
in the frame, with less need of pumps and without necessit 
of counter weights. There are also four less wheels, with 
their axles, boxes, slides, springs, and equalisers. There is no 
tender to haul, the equivalent for it aiding her power 
additional adhesion. Brakes are worked upon each t 
on Se cab. : 
v3 appearance is 
power than is presen’ 








ing, giving a greater idea of 
by the old locomotive. The motion 


is exceedingly pleasant, consisting almost exclusively of 
rising and falling in long low curves, with no ible 
side oscillation. Indeed she ap to possess a 

the track, or else of touch- 


faculty for keeping the centre 
ing the rail so lightly and sheering off so smoothly as to leave 
her transverse motion unfelt. same principle seems to 
apply to her passage over the ordinary cast-iron frog, and 
around several reversions upon turnouts of unknown but 
sensibly small radii. In 111 cases her motion was so peculiarly 
soft in comparison with that of the ordinary engine, as to 
suggest at once a considerable decrease in the item of repairs, 
both to rolling stock and permanent way. 

“ Another peculiarity is the power she possesses of throw- 
ing her ee aoe — ~— of the curve in 
proportion to t ortness 0 ius, thus counteracting 
the force ing to throw her outwards in somewhat the 
same manner as it is done by animate beings. 

“ The writer of this article had gone to Taunton to examine 
the ine, and has spent some ene earns be sneer 
tion w dag databace apm | her action under 
steam. But there was still another desideratum. What would 
she do with a train of freight cars? The difficulty was to get 
cars enough upon the light es around Taunton. For, if 
an ordirary bogie engine of the same capacity of cylinder 
(15x 22 stroke), could pull 30 8-wheel cars from Taunton to 
Mansfield, she should pull just 90; or, if the first could doa 
daily work of 26, she should do a daily work of 75, And 75 
cars, much less 90, were not to be got together. The only way 


masculine double-faced name of Janus), and judge her simply 
by her style of handling it. This was done on Friday, January 
28. The load was equal to 26 cars (8-wheeled). Suffice it 
to say of an experiment, so far from what was to be desired, 
that they were handled easily on main track and switch with 
the valves cutting off at an allowance of 3 in. of steam, 
and « ure never greater than 1/7, and mostly down 
to 82 or 86 Ib. Her consumption of coal see: to be 
economical, but circumstances did not allow of accurate tests. 
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THE AMERICAN MONITORS. 


| 


‘Tx foliowing letter, addressed Captain James B. Eads, 
of St. Louis, U.S., to the editor of the American Army and | 
Navy Journal, but which for some reason was not inserted 


in that paper, contains so many facts concerning the American 
known that we willingly in- 


Editor of the Army and Navy Journal, 
‘Sir,—Your editorial contributor of the article published in 
your j on the ist of January, and entitled * Rotating 
and Fised Turrets,” seems to know that the defects of the 
itors are b ing 60 well understood that their claim to 
be considered invulnerable cannot be supported either b 
their record or by the intrinsic merits of their design. He 
evidently thinks but one way is left to save the system from 
public disfavour, and that is by clamouring about the igno- 





} 


} 


rance of those who have the temerity to doubt its superiority | 


over every other. 
Your contributor makes no denial of the justice of my 


criticisms when applied to the monitors provided with base | 


rings, 9u: as they were by proofs from official reports, 
but ee “ the original smail craft, which served us so 
effectively during the ps) yananecn defects which, in later 


' 


; 


stractures, have been nearly overcome, and which in future | 


structures may be wholly removed.” He says, “ these car- 
dinal a ope urged on Mr. Eads’ system of naval defence, 
are wholly groundless as regards the Dictator. It was not 
this vessel, it a rs, but the original batch of small 
monitors, which Mr. Eads criticised,” and tells us “ that 
these objections have been removed in the Dictator and 
Puritan classes, and co; uently in the Kalamazoo class of 
turrets.” He says, “The base ring, which was attached to 
the small monitors because the thin turret plating was found 
inadeq sate, a matter to which Mr. Eads devotes much space, 
we deem it waste of time to discuss. All that need be said is, 
that the Dictator and Kalamazoo class of turrets were built 
any | italics are mine) on a plan requiring no ring at the 


From these extracts it is evident that he abandons the 
attempt to defend the vessels provided with base rings. 
These constitute the Monadnock, Canonicus, Passaic, and 
Yazoo classes, nearly forty monitors, all of which he leaves 
hors de combat, oak sunamteies his entire energies in de- 
tending the monitor system with the turrets of the Dictator 
class, the Puritan class, and the Kalamazoo class. I there- 
fore leave “ the original batch” to survey the field oceupied 
by these invincibles. How many remain, then, of these un- 
demolished and acknowledged representatives of the monitor 
—- ? Will your readers, after ali this ado about how our 

alamazoo class of turrets “ were built,” and all the bombast 
about the Puritan class, and the Dictator class, credit the 
fact that excepting the Dictator, there is not at this time, and 
never has been, a turreted vessel of either class in existence ? 

I once read of an urchin at school (not one of “our young 


friends at West Point and the Naval Academy”), who, 


| it must continue to form a characteristic feature in the monitor 





| 


| These young gentlemen will probably think that, as Captain 


| “ mashed in,” it was surplusage to state in the same sentence 
| that ‘“‘the top of its wall had been bent over also.” Yet 


having his coat closely buttoned up, was asked, “ Where is | 


fo 


your shirt?” “ Mother is washing it “ Have you but 
one shirt ?” continued the astonished interrogater. To which 
the indignant lad replied, “ Would you expect a body to have 
@ thousand shirts?” When your contributor is asked, 
“Have you but one of these wonderful vessels?” 1 can 
imagine his indignation as he replies, “ Would you expect a 
body to have a thousand Kalamazoos ?” 

IT shall not quarrel, however, with him because of the 
paucity of his Kalamazoos, but will briefly proceed to 
examine the merits of his last remaining hope—the Dictator. 
I will first state, however, that the turrets of the Puritan 
and the Kalamazoo classes, which he takes so much pains to 
tell us, “are composed (my italics again), of two distinct 
cylinders of plate iron,”” have never been constructed at all. 

The department is even now maturing plans for com- 
pleting, as casemated ships, the vesecls constituting these 
classes, which were commenced several years ago, and 
the defects of the Dictator were fully manifested. I am in- 
formed that it has already decided to do this with the Kala- 
mazoo. The fact that their turrets were once contracted for, 
and that the department compounded with the contractors, 
and cancelled the agreements while the work was in progress, 
together with its subsequent course in the premises, would 
seem to prove its want of faith in the system ; but this will 
doubtless be all explained by your contributor. The motive 
which prompted him, however, to endeavour to lead the 
public to believe these turrets “were built,” and “ are com- 

1,” &c., when they are not yet built, together with cer- 
tain questions of ethics, to which the use of these phrases 
give rise, I leave for him to settle with your readers, 
while I proceed to examine the merits of the Dictator. The 


by your contributor: “We stated in our article that shot 
could not strike the base of the pilot house of the Dictator, 
because the turret wall of that vessel (we might have added 


the turrets of the Kalamazoo class) is carried to such a a j 
lis 


that shot cannot thus strike.” The top of her top wa 
26) ft. in diameter. The pilot house, placed in the centre of 
it, is not over 10 ft. This leaves about § ft. all round from 


pilot house to turret wall. The turret wall of the Dictator 


is projected only Gin. above the turret roof; consequently 
a roll of the ship of four degrees would bring the top of the 
turret wall below the level of the base of the pilot house. 
This protection would then cease to exist against shot 
moving in that horizontal plane, and this plane would be no 
higher than the guns of several English ironclads already 
afloat. To make this boasted protection available against them 
at short range, it would be necessary that the contest be fought 
ona ectly smooth sea. Even in such a sea this 6 in. belt 
would be too low to protect this joint against their guns if 
“7 were only a few hundred yards distant, for the elevation 
of or four degrees required by the distance would so in- 
crease the curvature of the trajectory of the shot as to insure 
its passing over the turret wall, it being only high enough, 
when pertectly level, to intercept projectiles intersecting the 


| those o 


before | 


jof this very kind, by which one of the Passaic’s guns was 


| 


| 


| 


| 


. ’ | was kept promptly and confidentially advised by the Depart- 
impregnability of the joint between the base of the pilot | P , 
house and the turret roof of the Dictator is thus set forth | 


line of fire at an angle of less than four degrees. In attack- 
ing forts it must be manifest that this joint would be 

to the direct fire of any gui four above it. ven 
in « calm sea, a gun on a level with it, or even below it, would 
eommand this joint, if it were sufficiently distant to require a 
few degrees of elevation to maintain the trajectory above the 
line of fire to the requisite distance. It is therefore ridi 

to claim that this joint is impregnable against fortifications. 
To make it at all available against an enemy afloat involves 
the necessity of a smooth sea, and of the Dictator selecti 
and maintaining her own position in the fight. As she is 
known to be a complete failure in point of ee 
seven knots per hour, of course this would ore: - 
almost any English ironclad afloat, none of w have a 
speed of less than nine knots, whilé severa) go at thirteen or 
fourteen. It is therefore evident that this 6 in. belt 

above the turret roof is too insignificant a defence of the joint 
to merit serious consideration. My apology for devoting so 
much space to it is that it is claimed tc be so important. Tf 


system, it is essential for the advocates of the system to insist 
that the rules of the prize ring be adopted in naval engage- 
ments, and that it be expressly understood that hits on the 
pilot house below the belt shal! be unlawful, and will entitle 
the monitor to claim the stakes. 

Your contributor maintains that it is impossible for any 
heavy projectile to disturb the inertia of the Dictator’s pilot 
house, weighing 80,000 Ib. and held in place by a 14 in. 
spindle. He asserts, therefore, that it could not be bent over, 
and thereby —— the rotation of the turret beneath it, 
nor be liable to be lost overboard by the action of the spindle. 
In sup of my assertion to the contrary, made in my report 
to the Seeretary of the Navy, and ridiculed in your contri- 
butor’s articles on the Moyini Zaffer, I quote the report 
of Captain Drayton of the Passaic (page 61, “ Armoured 
Vessels,”) and proved by it that a half-spent ricochetting rifle 
shot, after breaking al] of the eleven 1 in. plates of the upper 
part of her turret, had sufficient force left to “mash in the | 
pilot house” and “ bend it over.” | 

To avoid the inevitable conclusion that a direct blow from | 
a heavy projectile can bend over and disable the 40 ton pilot | 
house on the Dictator, if the shot described by Captain 
Drayton could bend over the 24 ton pilot house of the Passaic, 
similarly secured, this able physicist gravely tells your 
readers that, “ The commander of the Passaic had no idea of 
saying that the pilot house, as Mr. Eads appears to suppose, 
had bent over: the top of the wall had simply bent over by 
the effect of a glancing shot,” and thinks “ this singular 
error of Mr. Eads has probably been noticed by our young 
friends at West Point and the Naval Academy.” Captain 
Drayton said: “The blow was so severe as to considerably 
mash in the pilot house, bend it over, open the plates,” &e. 


Drayton had already said the pilot house was considerably 


this is what your contributor would make them believe he 
meant to say. It is probable there are not twenty students at 
the Naval Aeademy who could not have told this conscientious 
writer (what he was evidently ignorant of), viz., that the 
report of the Commission appointed by Mr. Welles to examine 
and report upon the injuries to the Passaic, and published on 
page 83 of “ Armoured Vessels,” would cover him with con- 
fusion for this attempt to distort the plain meaning of a 
gallant but deceased sailor. For the words of Captain 
Drayton are fully corroborated in that report. This Com- 
mission (composed of Captain J. C. Rowan. U.S.N., Charles | 
W. Copeland, George W. Quintard, M. F. Merritt, and Jos. 
J. Comstock) states that the shot in question “ raised the pilot 
house 4} in., and started it over on one side, breaking two bolts 
in the pilot house.” The italics are my own, the words are 
t the report. 

Your contributor merits all the glory he has gained by 
this attempt to destroy the effect of the gallant Drayton's 





words, in this effort to sustain the ridiculous proposition that | 
the inertia of 40 tons of iron cannot be disturbed by a cannon 
shot of such weight and velocity as was known to be prac- 
ticable at the date of the Dictator’s construction. Arguments 
based upon such absurdities must require unusual expedients | 
to sustain them. If he still doubts that this comparatively | 
light shot did really overcome the inertia of a 24 ton pilot | 
house, after being told by one witness that it bent it over, 
and by five others that it raised it 4 in. and started it over | 
on one side, I can give him other official proof of the power | 
of shot to move monitor pilot houses. 

Being engaged from the inception to the close of the 
rebellion in designing and constructing armoured vessels, I 


ment of “ the most important facts” connected with the per- 
formance of the monitors and other ironclads; and although 
charged by your contributor with being ignorant of the sub- 
ject, may be able to refer him to some other reports that will 
also be new to him. 

Your contributor lays a great stress upon the fact that the 
gun slides of the Dictator do not touch the turret wall, and 
consequently the disabling of the guns cannot occur from 
shot striking opposite their ends. 

The Commission before referred to, speaking of an accident 


rendered useless, and certain damages done tothe joint at 
the base of the turret, says; “ We would take the liberty of 
suggesting that this form of injury may hereafter be guided 
by fastening a very heavy ring or band around the base of 
the turret to prevent distortion, and leaving sufficient freedom 
between the rails of the carriage and the turret, so that any 
slight distortion ef the turret will not effect the gun car- 
riages.” 

It appears that the suggestion of this intelligent Commis- 
sion was not deemed large enough for the entire monitor 
navy, for we find only one-half of it used on “ the original 
batch,” and the other in the Dictators, Puritans, and Kala- 
mazoos that “were built” on a plan not requiring a base 
ring. The originals had the ring with the long gun slides, 





and the last three classes the short gun slides without the 


Bccennd init ts have been noticed that one of the chief 
objects of this practical Commission, in recommending the 
use of a heavy band around the base of the turret, was to 

ent the distortion which those gentlemen foresaw was 
fikely to occur to it, if robbed of the eight infportant points 
of support in its circumference furvished by the four gun 
slides, which are placed about 4ft. apart in the base of the 
turret, and transversely overthe- maim turret beam through 
which the vertical spi 

When these 


thought y 
lose the cylindrical, and assunte “ the oval form, 
if struck by even as smal! shot as that whith mashed in the 
Passaic's pilot house. But they were merely “superficial 
observers,” and had not been taught by your contributor that 
a “ partially oval turret would work upon a broad flat ring 
as well as one that is cylindrical.” They probably thought 
that a heavy shot at the base might bend the bottom of the 
wall in without moving the top of it in also, and thus cause 
an ugly leak, even if it did not stop the turret’s rotation, and 
that its “distortion” might, to some extent, be guarded 
against bya heavy base ring. 

The Dictator’s turret is 24 ft. in its internal diameter. Its 
wall is 15im. thick, and it is not enlarged or in any way 
strengthened at the base. 

The turret walls of “ the original batch” were 11 in. thick. 
The bands placed around their bases were 5in. thick by 
12 or 15in. in height. Including this band, those turrets 
are consequently 1 im. thicker at the base than the Dictator’s. 

The Dictator has @ series of similar 5 in. bands, one above 
the other, incorporated into the construction of her turret, 
the lower one of them being 6in. thick (one of the ten thin 
plates being cut short to allow for its extra inch of thiekness). 


| In my letter I proved from official reports that the base 


ring about the monitors failed to give adequate protection. 
The heaviest shot thrown against them were from 10 in. 
columbiads. These shot weighed only 128 lb.; yet they 
were found sufficient to disable a turret 16in. at its base, 
including the base ring. Now is it not a most egregious 
absurdity to claim that the Dietator’s turret, not as thick at 
the base by 1 in., is invulnerable against 16-in. shot weighing 
three and one-half times as much / 

And is it not equally absurd to claim that this wall, resting 
on a flat, level surface, and in no way secured from being 
knocked into “a partly oval shape,” except at only two points 
in ite entire circumference of 83 ft., should have sufficient 
stiffness and inertia to prevent its being distorted more than 
2in.? For 2in. is the entire distance existing between the 
turret wall of the Dictator and the ends of her gun slides. 
This enormous space of 2in. is the basis upon which their 
claim to impregnability is resting. The — of security 
which possesses your contributor on the gun slide question 
ean only be equalled by the ostrich, who, having thrust his 
head under cover a few inches, thinks everything is then ab- 
solutely safe, 

Your contributor says: “ Critics all point to the disastrous 
consequences of shot striking at that junction, the base of 
the turret ; but they do not appear to comprehend the prac- 
tical merits of the expedient of rotating the turret on a flat 
ring, level and parallel with the deck.” Of course they do 
not, without a great deal of study, because it is such a very 
intricate and difficult problem; it might be worked out 
though, by the imaginary calculus, if it failed to be solved by 
the differential or integral. Equally incomprehensible is the 
proposition, to ordinary minds, that the base of the Dictator’s 
turret is safer without a heavy ring to prevent its distortion 
than with it; and that a fixed turret joined firmly to the 
deck “ will, owing to the rigid nature of the connexion, in- 
evitably produce fracture and Jeak,” from the impact of a 
heavy projectile, while the same shot would be harmless 
against the base of the same turret if it was not joined to the 
deck, but only stood “on a flat ring, level with the deck,” 
that would allow the turret to assume the oval or cylindrical 
form, just as the force of the shot moved it. Neither leak 
nor harm to the gun slides, 2in. distant within it, could pos- 
sibly occur. “Casual observers” fail to see “the practical 
merits of the expedient,” however, and the records of the 
“ original batch” do not quite support these propositions. 

One of the great merits claimed for the Dictator is her 
remarkable steadiness in a seaway. “The sea breaks over 
their low, flat decks powerless for harm,” exclaims their en- 
raptured advocate. He might have added, “ And their guns 
are equally powerless,” for the Dictator’s ports being but 
2ft. 10 in. above her low, flat deck, they must of course be 
kept closed at such times. In consequence of the small ex- 
posure of hull above water, a small quantity of armour will 
clad her sides, and for the same reason a small amount of 
leakage will send her to the bottom. If we cannot gain 
immunity from the enemy, who is rarely with us, without 
increasing the danger of foundering, which is always present, 
had we not better take our chances behind thinner armour ? 
Perhaps as suggestive a lesson in the science of naval defence 
as can be drawn from our late conflict would be a comparative 
statement showing the actual loss of life on our armoured 
casemated vessels, caused both by the fire of the enemy and 
the foundering of the vessels, and the loss of life from the 
same two causes in the monitors. I am confident that 
whether this comparison be made aceording to tonnage, 
weight of metal thrown in action, cost of the ships, ornumber 
of men engaged in them, the loss of life will be found to 
have been greater on the monitors then on the others; while 
there is not « sailor afloat or asbore but would deem death 
in battle far preferable to the fate of those who went down 
on the ill-fated Weehawken. 

The overhang of the Dictator is another one of the defects 
of this vessel, though it has been claimed as one of her 
greatest perfeetions. 

The amount of impenetrability given by this 3 or 4 ft. of 
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timber Rocking poujesting out from her sides, is obtained by | 
projectile ot the bow 2 moet Hidiecbee'epfendage’ fr fr | 
at Ww a most a age ; for 
Desaibiliay of using it, the vessel never Raving been able | 
to make over seven knots per hour, is so funw to | ments 
“amuse our young friends at West Point a Raval | 
Academy.” ram, so curiously wrought, and of length 
sufficient to pierce the most powerfal enemy through and 
ee prtage he wemaginge dp heeded 
along, as she goes cruising on the high seas, and chasing the 
enemies of the Republic. A Mormon elder, about to mount 
a dilapidated steed, was asked what he expected to do with it ? 
On replying that he intended to follow the Lord on him, his | 


interrogator “You will have to = that horse 

right smart before you overtake him.” The Seueawre 
chances for overtaking an enemy are as good. Her } 
contract guaranteed a speed of 16 statute par hone Soe 


15 consecutive hours, but the greatest speed shown by her 
steam log, in the Bureau at the Department, is only seven | 
knots, and that but for one brief hour. Sic transit, &c. As | 
the engine and boiler power of this ship is enormous, oa as 
almost every one of the “ original batch” (without exception, | 
I believe,) failed to make the speed guaranteed by their | 
contracts, I ean only account for the fact,in the Dictator’s | 
case, by the retarding influence of this liar sppentoe®. 
the overhang, compel with the laborious duty of carrying 
dangerous ram. 


| 

In summing up the wonderful qualities of this perfect 
specimen of the monitor system then, we find: 1. That her | 
invulnerable turret never has been under fire. 2. That | 
turrets as thick as hers at the base have been injured at the 
deck joint with eg searcely more than one-quarfer as 
heavy as 15in. shot. 3. That her gun slides are only secure 
against the lighter class of projectiles. 4. That similar joints 
on the turret roof on other vessels have been intueel, and 
the turret stopped by light shot, whilst hers is only provided | 
with an additional ‘projection that is not available except | 

under the most favourable circumstances, and those circum- 
stances beyond hereontrol. 5. That pilot houses similarly 
secured, and only 16 tons leas than the weight of hers, have 
been wrecked by small and halt-spent glancing shot. 6. That 
her low speed is such as to make te a helpless hulk against 
the submerged rams of many war vessels now afloat. 7. That 
her low ports render her unable to return the fie of an 
enemy, who may chance to overhaul her in a rough sea. 
Eighth and lastly, that her low position in the water, and the 
warning fate of three of her predecessors, give assurance that 
eternal vigilance is the price of her safety against sudden | 
foundering. 

To continue thus persistently to mislead our countrymen 
into the belief that such a vessel is capable of coping with 
some of the English ironclads now afloat, when we dare not 
trust her at sea alone for fear of foundering, or that we have | 
one single armoured ship (Kalamazoo or anything else), that 
can stand against them, betrays either unpardonable ignor- 
ance, or a total want of patriotism. 

I have been reluctantly drawn into this discussion to de- 
fend myself against the severity of your personal strictures, 
and have hastily thrown these facts and arguments together 
with no wish to depreciate the important services rendered 
by the monitors in our late conflict, nor in any wise to lessen 
the fame of their distinguished inventor. Their merits and 
his genius will find in hist« ry the high place deservedly won 
by them in the exigencies of the hour, no matter what 
system of naval defence be found best suited to the present 
wants of the age 

I have no leisure to notice the ridicule or criticisms which 
you or others may choose to apply to my system, nor have I 
the right to ask your space in defence of it, but trust I 
shal! always find time and materials, and have opportunity 
granted, to repel personal charges of ignorance and misre- 
presentation, either direct or implied, when made ina journal 
of respectable standing. 





Your obedient Servant, 
James B. Eans. 
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Grants of Provisional Protection for Six 
Months. 
WoOLrGcanG Perenses, City-road, “ Improvements in 
ats and vessels, and in boilers for steam 


3767. CARL 
steam and other life-b« 
life-boate and vessels.” 

237, CHARLES LUNGLEY, Greenwich, “ Improvements in the con 
struction of ships or vessels, and in bolts and nuts for fastening 
the parte together; also in the construction and employment of 
apparatus to be applied to such ships or vessels to assist in 
steering and propelling them through intricate channels.” 

268. Emite Durasta, 8, Rue de Berry, Bordeaux, “ An improved 
hat cover.” 

441. Gustav LIEBERKNECHT, Wismar, “ 
disentangling and arranging hair.” 


Improved apparatus for 


442. HENkY DvuPLanp, 37, Boulevard Bonne-Nouvelle, Paris, 

* Improve 1 mode and means for preventing dampness and salt 
petre.” 

583. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 


provements in the manufacture of wrought-meta) wheels, and in 
machinery for the same.” 

586, Roagsnt Twiss serron, 28, Langham-street, “ Improvements 
in apparatus fur checking the receipts by money-takers, and for 
recording the number and class of admission. 

589. Rosser Ricwanpson, %, Great George-street, “ Improve- 
ments in ports, harbours, and landing stages.” 

601. Ropsxr WILLIAM THomson, Edinbargh, “ Improved arrange- 
ments for applying steam power in cultivating land. 

605. ALEXANDER M&LVILLE CLARK, 53, Chancery-lane, “ Improve 
ments in railway carriage wheeis.” 

607. Davip ForBEs, York-place, Portman-square, and ASTLEY 
Pastow Paice, 47, Lincoln's-inn-fields, “Improvements in the 
treatment of sewage and in the production of manures.’ 

621. Guoncs Haenay Ecuss, 91, Gracechurch-sireet, 
ments in ladders.” 

623. Ricnarnp Borman Borman, Park-hill, Claphem-park, “ lm 

provements in the machinery for propelling veasels and sérial 

machines by reaction, parts of which are applicable to forcing 
finids for other purposes.” 
Jous Bowras, Portemouth, “ Impr in ¢ 

tion between passengers, guard, and engine driver, or either 0 of 

them.” 


“ Improve- 
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7. Samvet som nati mp Put..irs, Prancis-terrace, Hackney-wick, 


electric cables or 
et.” cand syani-vn, alam cee Ayr, fA improved motive- 
oh. AL wey kp Vincust Newton, 66, Chancery-lane, “ Improve- 
on. Fa Fesmaneer Wan WALTON, Staines, hay ap tcc ad 
struction of houses and other fue Si 


r buildings or 
635. JAMES THEODORE GurrriN, 77, Upper Thanen-steens, © Tm- 
means of oiling the bearings and journals of revolving 


shafts, spindles, and pins of rea: yin aud mowing machines.” 
637. Ropeat mat Youre, ( rovements in machinery for 
bulling or treating 


638. HENRY ene = wnssie Avavervs Goumax, 5, Den- 
mark-street, Soho, and Tuomas Forster, Streatham-common, 
ements in diving dresses,” 
on JAMES RAPHAEL, Alderney-road, Mile-end, “ Improvements 
in umbrellas, parasola, and sunshades.” 
' 4% Watam Enwaup Gener, 11, Wellingtov-treet, Strand, 
“An improved syrioge for sub-cutaneous extractions and in- 


| 64) WiLiraw Cpe Brook-lawn, Birkdale, Southport, “ Im- 
agp ropellers for ships or other navigable vessels.” 
64 epee jenn CowLine Weicn, Eden Works, Hampetead- 
road, “ Improved ee Sresens for uring the lime light for theatrical 
Tepresentations other purposes,” 

644, JAMS ALEXANDER MATrHews, Runcorn, “ Improvements 
in machinery for moulding bricks, tilex, and other like articles.” 

| 645. James ALLISON Hogs, junior, Gracechurch-street, “ Linprove- 
ments in the construction of safety lamps used in mining, 
colliery, and other underground arp te 4 

646. Samer COHEN, Sekforde-street, “ Improvements in water- 


garments, 

648. ALEXANDER FRIDERICH WiLneiu Lovts, 4, Upper Spring- 
street, Portman-square, “Improvements in or applicable to 
chairs, sofas, and to ail kinds of seats with or without backs.” 

651. JAMES STRANG, Glasgow, “Improvements in dressing, 
stiffening, or finishing and printing textile materials and fabrics 
and paper.” 

652, ELWAH RosInson, CHARLES FREDERICK Roptéson, and 
James Eowarp Hype ANDREW, Stockport, “Improvements in 
machinery for twisting, compressing, and rolling tobacco, ap. 
plicable also to rolling, compressing, and drawing metals.” 

653. Hiway Sykes, Green-bank, Cleckheaton, “ Improvements 
in machinery or apparatus for spinning or twisting worsted or 
other fibrous substances.” 

654. Ewocu Opensuaw Taylor, Marsden, and Greonee Fire. 
Dewsbury,“ Improvements in apparatus for moulding flanged 
and socket pipes and columns. 

656. Groroe ELLior, 23, Great George-street, “ Improved means 
of ventilating and reducing the temperature of rooms or apart- 
ments in vessels, buildings, and other structures.” 

656. BamMvEL HOWARD Stott, Rochdale, “ Improvements in the 
treatment or preparation of yarns for weaving, and in ma- 
chivery or apparatus connected therewith.” 

657. Evwi~w Bray, Fuineck, and Jonn Cnrossy HARGREAYES, 
and FRANcts Henry Sruses, Hunslet, near Leeda, “ Improve- 
ments in apparatus fo or burning and consuming smoke.” 


659. FRANK CLARKe HrLLs, Chemical Works, Deptford, “ im- 
provements in sea-going vessels.’ 

660, STEPHEN MeksviTH, Barnt Tree, Tipton, “ Improvements in 
puddling and balling furnaces.” 

661. Joseru Hipkiss, Swan Villege, near Tipton, end Samvrer 
Wuitenovse, Tipton, “Improvements in sad irons and other 
smoothing irons.” 

662, James Eowarp RANsomME and JOHN RopERt Jerreniss, 
Ipswich, “ Improvements in double-furrow and other ploughs,” 

663. FRank THEOPHILUS Ferousox, Boston, U.S,, * An improved 
device for holding letters and other documents.” 

664. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 
provements in the application of power for the propuision of 
vehicles on common roads or railways, and in apparatus con 
nected therewith.” 

665. Epwarp Woon, Port Hill, near Burslem, and HArny Coos- 


HILL, Newcastle-under-Lyme, “A certain improvement in 
potters’ glazes.” 

668. JAMES HARGREAV ns, Appleton-within- Widnes, and THomAs 
Ropixson, Widnes, “Improvements in the manufacture and 
application of chlorine and in apparatus employed therein. 

669. Wittsam Arxiwson Faust, Troutbeck-bridge, W Semidis, 


“ Improvements in reaping and mowing machines.” 


670, PieRRE JosEru Routine, Paris, * Improved steam boilers and 
furnaces, utilising the jost heat of lime, cement, brick, or other 
eircalar or other kilns.” 

671. Joun~ Brooxs, Gracechurch-street, “An improved watch 


protector.” 

672. Henry Herpeert, 2, Charterhouse-buildings, “ Improvements 
in boxes for containing furs, and protecting them from the 
ravages of insects,” 

673. WiLttaAm Epwarp Newton, 66, Chancery-lane, “ Improved 
apparatus for injecting and reducing liquids to a state of spray 
or minute subdivision.’ 

674. Freperic Wriains, Farnborongh, 
construction of ships and other vease ls. 

675. Wrttsam Law, Kilbagie, * Loyprovements in the menufae 
ture of pulp for making paper or papier-mAché, und in the aj 
paratus employed therein.” 

677. CHAnLes James Fox and Rozert Lancers, 61, King’s Cross- 
road, St, Pancras, “ Improvements applicable to reaping and 
mowing machines.’ 

678. JouN Pixerome, Plaistow, “ Improvements in the constrac 
tion of rails for railways.” 

680. SAMUEL BROOKS and Groner Harrison, Union Ironworks, 
West Gorton, near Manchester, and Joun WAkDL8, Leigh. near 
Manchester, “Improvements in machinery for. spinning and 
doubling.” 

681. Av GUSTE VILLEPIGUR, 4, Maismore-place, Park-road, Peck- 
ham, “ Improvements in apparatus for boring.” 

682. ROBERT ARTHUR WIFFEN, Romford, “ A new constraction of 

ping-cock or apparatus for drawing liquids from casks or 
om vessels,” 

683, Joun PoLson, Paisley, “Improvements in treating grain 
and in the mechanism employe: therefor.” 


“Improvements in the | 
ad } 


“Im- 


684. CHAKLES Henny Wit.LtAmMs, Westbury. on-Severn, 
provements in means for caring skin diseases in animals.” 
685. WILLIAM COWAN, ALEXANDER DONALDSOX, and JouN 


SANDILANDS, Edinburgh, “ Improvements in dry gas meters. 

686. James Lex NORTON, Belle Sauvage-yard, « [mprovements ia 
looms for weaving.” 

687. James Lane, Cockepur-street, Charing Cross, “ Improve 
mente in breechioading frearms.”’ 

688. Wisse KoBERT LAKE, Southampton-buildings, “An im- 
proved method of and apparatus for executing submarine con- 
structions,” 

639. Grorce ParsTow and Jonny Prestiak, Deptford, “ An im- 
proved spparatns for preventing waste of water in dweiling» 
and other places where the constant supply service is Isid on.” 

690, CHARLES WYNDHAM, Southover Grange, near Lewes, “ Im- 





provements in bicycles.” 
€91. WititaM Bowarp Newrow, 66, Chancery-lene, “ Improved 
apparatos for geverating steam or elastic vapours for actuating 
motive-power engines.” 
692 
of furmace and boiler for the generation of steam. 


j 1000 ft. oop is expected to be completed during 


Joseru Hopkinson, Southport, “ An improved arnngenent | 





apparatus applicable to the moulding of other * 
700, See De “An im- 


proved method of etching relief plone surface printing.” 
Inventions protected for Six Months on the 
tof Complete Specifications. 
Liverpool,  Laoprovements in 
“ Ben denegr Agyness Hartford, Connecticut, U.S., “An im- 
arising 


for eonverting the ae 
the Se deeiocion tion of crude petroleum inte 
725. Huwnt Apaixw Bowvevit.e, 10, tery 


* Certain new and useful improvements in machines for setting 


60% Witiam OLDFIELD Wrison, 








744, 1AM Rowent ‘Lake.§ wath ton-bulldi “1 A 
ppar ori a des y of water in steam boilers, 
and for the supply Pe water thereto.” 


‘or regulating 
746. James JOnN Stevens, Janes Joun Faspeninx pores, 
and WARWICK ALAN STKVENS, 237, Southwark 
* coe A aecnes apparatus for working points and signais ee 


77. aa WiLniam Spexcen, Raygill, in Lothersdale, “ Im- 
provements in limekilns and similar kilns.” 
Patents on which soe — m4 _ of £50 has 


755. Wiitiam Roper? hmm Pa! buildi 
provements in rotary engines oa pumps.”—~ Dated Lith "March, 


779, WILiiam Henny Parsons, Port Tennant Copper Works, 
boilers, and in safety valves 








ho teeeainn "Dated 16th 1867. 
883. Erastus Baionam BierLow, Boston, U.S. 
in looms for wea —Dated 26th 
768, THOMAS SWKDDEX, Arigarton Hone, Lochgotibead, Argyle- 
shire, “ Improvements in hbreechioading frearms.”—Dated 16th 


ly 
776. Francis Henpent Md ag 1. Union - road, 
heated air engines. 


Cla 
Putco in "—Deted 18th March, 
i 


789. CHRISTIAN ALLHUSEN, Tyne, “ An improved 
mode of treating small ergy og poet ao ce to obtain 
sulphur therefrom.”— Dated 19th March, 146 

797. WrLisam McApAM and Staremonp Scuv wAM, Glargow, “An 

improved easing for protecting bottles or other similar articles, 
also an improved atrangement + eee sf alana for 
manufacturing such casing.”—Dated 19th March, 156 
1027, bene y > Liverpvel, * Improvements in ane 
774, JOBN Sarre, High Crompton, 


“ Improvements 
1887, 


neat Oldham, “ Lmprovements 
of and & for cleaning waste and other 
preve the adhesion of sediment in steam 

wYaren Birininghe "i 

TLLTAM YATES, , “ Improvements in the 

shovels, and fi , ond fiw similar articles.” 
March, 1967. 

857, Thomas Preagpy, 30, St. Pacl'eroad, St. Pancras, “ Im- 
provements in #tay® or oe ial support for the buman body.” 
—Dated 26th March, 186 

858. Hewny FAassmann, New Orleans, U.S., “ Improvements in 
motal ties or bands for securing byey cotton or other sub- 
#tance, and in in the ture of the 
sarne.”— Dated 25th March, 1967. 

787. FRancts Guecory, Salford, “ Improvements in machinery 
or apparatus for refrigerating purposes, used in breweries and 
distilleries,”"—-Dated 19th March, 1967, 





815, Henry Ovirrox, New Bond-street, “ Improgements in re- 
frigerators, jee safes, and preserving cabinets,”"—Dated 21st 
March, 1867. 


ez2. James ALreep Limpert, Gravesend, “Improvements in 
machinery or apparetus for raising, lowering, aad moving heavy 
bodies, which improvements are also applicable for operating 
punching machines, screw presses, and the feed motion of 
circalar and other saws end wood-pianing — "am Dated 
2ist March, 1867. 

837. Jonx Lawson, Leeda, ‘ Improvements in machinery for 
spinning flax, tow, hemp, and other tbres,”— Dated 72nd March, 
1s67, 

915, Marrusw Piers WAtt Bou.tux, Tew-park, “ Improve- 
ments in apparatus for receiving motion or energy from fluids 
and for imparting it to them, and to the a jsion of vessels 
and apparatus to be used for that purpose."—Dated 26th March, 
1867. 

Witiam Rosert Laks, 8, Southampton-buildis “ Im- 
Dated Lith March, 

* Improvements in electro- 
induction machines.”—Dated 


7 bf 5, 
provements in rutary engines aod pumps. 
1867, 

Heyry WiLvr, Manchester, 
magnetic and magnetu-electric 
28rd Mareh, 1867. 

1049. Wriasam Thomas Henity, Suint John-street-road, * Im- 
provements in machinery for the manufectare and treatment of 


wire,” —Dated th April, 1867 

1128. Wriitam WeiLp, Manchester, “Improvements fn ma- 
chines for winding yarn or thread on to bobbins, la, or 
similer surfaces, parts of which improvements are bie to 
setf-acting mules and like machines for epinuing, or 


twisting fibrous materials.”—Dated 16th April, 1867. 
Patents on which the eusee Duty of £100 has 
been Paid. 


719. WriLiam Syurveton, Market Harborough, “ Improvements 
in the process of and apparatas used in and treating 
coffee and other organic substances.”-—Dated 16th March, 1863. 

717, Geonee ps Larne, Imperial Mint, Paris, ~ Improvements 


in the manufacture of brown colouring matters.”— Dated 17th 
March, 1863. 

732. AvevseTe Monet, Rue du Marché, Brussels, “ me SA eg 
in apparatus for generating carbonic acid.”— Dated l4th March, 
1865, 


Tux Hoosac Tuxxm—It 11 appears f from the report of a 
committee of the Massachusetts legislature that up to the Ist 
of January, 1870, 6621 ft. had been @xcavated at the east end, 
and 4505 ft. at the west end, a total of 11,026ft., leaving 
14,005 ft. to be completed. bas reached 
depth of 798 ft. canieg 202 ft. to be bored. ‘The present con- 
tractors have done an amount ot’ work but little short of half 
a million dollars in value. The committee es the 
State that the tannel is at last in a fair way to won pore 
and that it will be finished within the speetfied ti 

advices show that much 
January, and thus far im 


go on at fore Gosenio 
ress is about 260 ft. 


asnow. The at pr 
and 1000 men are employ 
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in that paper, contains so many facts concerning the American 
monitors that are not guacndlly tana that we willingly in- 
sort it here: 
Editor of the A and Nary Journal. 

Sir,—Your editorial contributor of the article published in 
your j on the ist of January, and entitled “ Rotating 
aod Fixed Turrets,” seems to know that the defects of the 

itors are ng so well understood that their claim to 

be considered invulnerable cannot be supported either b 
their record or by the intrinsic merits of their design. He 
evidently thinks but one way is left to save the system from 
public disfarour, and that is by clamouring about the igno- 
rance of those who have the temerity to doubt its superiority 
over every other. 

Your contributor makes no denial of the justice of my 
criticisms when applied to the monitors provided with Lase 
rings, supported as they were by proofs from official reports, 





but admits that “ the original small craft, which served us so | 


effectively during the war, sed defects which, in later 
structures, have been nearly overcome, and which in future 
structures may be wholly removed.” He says, “ these car- 
dinal een, urged on Mr. Eads’ system of naval defence, 
are wholly groundless as regards the Dictator. It was not 
this vessel, it « rs, but the original batch of small 
monitors, which Mr. Eads criticised,” and tells us “ that 
these objections have been removed in the Dictator and 
Puritan classes, and consequently in the Kalamazoo class of 
turrets.” He says, “The base ring, which was attached to 
the small monitors because the thin turret plating was found 
inadequate, a matter to which Mr. Eads devotes much space, 
we deem it waste of time to discuss. All that need be said is, 
that the Dictator and Kalamazoo class of turrets were built 
ore italics are mine) on a plan requiring no ring at the 


From these extracts it is evident that he abandons the 
attempt to defend the vessels provided with base rings. 
These constitute the Monadnock, Canonicus, Passaic, and 
Yazoo classes, nearly forty monitors, all of which he leaves 
hors de combat, concentrates his entire energies in de- 
tending the monitor system with the turrets of the Dictator 
Class, the Puritan class, and the Kalamazoo class. I there- 
fore leave “ the original batch” to survey the field occupied 
by these invincibles. How many remain, then, of these un- 
demolished and acknowledged representatives of the monitor 
system? Will your readers, after all this ado about how our 

alamazoo class of turrets “ were built,” and all the bombast 
sbout the Puritan class, and the Dictator class, credit the 
fact that excepting the Dictator, there is not at this time, and 
never has been, a turreted vessel of either class in existence ? 

I once read of an urchin at school (not one of “our young 
friends at West Point and the Naval Academy”), who, 
having his coat closely buttoned up, was asked, ** Where is 
your shirt?” “ Mother is washing it!” “Have you but 
one shirt ?” continued the astonished interrogater. To which 
the indignant lad replied, ““ Would you expect a body to have 
@ thousand shirts?” When your contributor is asked, 
“Have you but one of these wonderful vessels?” I can 
imagine his indignation as he replies, “ Would you expect a 
body to have a thousand Kalamazoos ?” 

I shall not quarrel, however, with him because of the 
paucity of his Kalamazoos, but will briefly proceed to 
examine the merits of his last remaining hope—the Dictator. 
I will first state, however, that the turrets of the Puritan 
and the Kalamazoo classes, which he takes so much pains to 
tell us, “are composed (my italics again), of two distinct 
eylinders of plate iron,” have never been constructed at all. 

The department is even now maturing plans for com- 
pleting, as casemated ships, the vessels constituting these 
classes, which were commenced several years ago, and before 
the defects of the Dictator were fully manifested. I am in- 
formed that it has already decided to do this with the Kala- 


mazoo. The fact that their turrets were once contracted for, | 


and that the department compounded with the contractors, 
and cancelled the agreements while the work was in progress, 
together with its subsequent course in the premises, would 
seem to prove its want of faith in the system ; but this will 
doubtless be all explained by your contributor. The motive 
which prompted him, however, to endeavour to lead the 
public to believe these turrets “were built,” and “are com- 
posed,” &c., when they are not yet built, together with cer- 
tain questions of ethics, to which the use of these phrases 
give rise, I leave for him to settle with your readers, 
while I proceed to examine the merits of the Dictator. The 


impregnability of the joint between the base of the pilot | 


house and the turret roof of the Dictator is thus set forth 
by your contributor: “We stated in our article that shot 
could not strike the base of the pilot house of the Dictator, 
because the turret wall of that vessel (we might have added 


the turrets of the Kalamazoo class) is carried to such a height | 
that shot cannot thus strike.” The top of her top wall is | 


26) ft. in diameter. The pilot house, placed in the centre of 
it, is not over 10 ft. This leaves about § ft. all round from 
pilot house to turret wall. The turret wall of the Dictator 
is projected only 6in. above the turret roof; consequently 
a roll of the ship of four degrees would bring the top of the 
turret wall below the level of the base of the pilot house. 

nie would then cease to exist against shot 
moving in that horizontal plane, and this plane would be no 
higher than the guns of several English irovclads already 
afloat. To make this boasted protection available against them 
at short range, it would be necessary that the contest be fought 
ona ectly smooth sea. Even in such a sea this 6 in. belt 
would be too low to this joint against their guns if 

were only a few hundred yards distant, for the elevation 
of or four degrees required by the distance would so in- 
crease the curvature of the eo gy of the shot as to insure 
ite passing over the turret wall, it being only high enough, 
when ectly level, to intercept projectiles intersecting the 


in « calm sea, agun on a level with it, or even below it, would 

| command this joint, if it were sufficiently distant to require a 

| few degrees of elevation to maintain the tra} above the 
line of fire to the requisite distance. It is therefore ridiculous 
to claim that this joint is impregnable against fortifications. 

| To make it at all available against an enemy afloat involves 

| the necessity of a smooth sea, and of the Dictator selecti 

| and maintaining her own position in the fight. As she is 


| known to be a failure in t of , making 
one knots = been ota thle eocld be ime i vite 
aglish ironclad afloat, none of w have @ 


| almost any ’ 
| speed of less than nine knots, while several go at thirteen or 
| fourteen. It is therefore evident that this 6 im. belt 

| above the turret roof is too insignificant « defence of the joint 
| to merit serious consideratiog. My apology for devoting so 
| much space to it is that it is claimed to be so important. Tf 
| it must continue to form a characteristic feature in the monitor 
| system, it is essential for the advocates of the system to {insist 
| that the rules of the prize ring be adopted in naval engage- 
ments, and that it be expressly understood that hits on the 
pilot house below the belt shall be unlawful, and will entitle 
the monitor to claim the stakes. 

Your contributor maintains that it is impossible for any 
heavy projectile to disturb the inertia of the Dictator’s pilot 
house, weighing 80,000 Ib., and held in place by a 14 in. 
spindle. ¢ asserts, therefore, that it could not be bent over, 
and thereby endanger the rotation of the turret beneath it, 
nor be liable to be lost overboard by the action of the spindle. 
In support, of my assertion to the contrary, made in my report 


of Captain Drayton of the Passaic (page 61, “ Armoured 


shot, after brea 


pilot house” and “ bend it over.” 


house on the Dictator, if the shot described by Captain 
Drayton could bend over the 24 ton pilot house of the Passaic. 
similarly secured, this able physicist gravely tells your 
readers that, “‘ The commander of the Passaic had no idea of 
| saying that the pilot house, as Mr. Eads appears to suppose, 
| had bent over: the top of the wall had simply bent over by 
| the effect of a glancing shot,” and thinks “this singular 
| error of Mr. Eads has probably been noticed by our young 
| friends at West Point and the Naval Academy.” Captain 

Drayton said: “The blow was so severe as to considerably 
| mash in the pilot house, bend it over, open the plates,” &. 
| These young gentlemen will probably think that, as Captain 

Drayton had already said the pilot house was considerably 
| “‘ mashed in,” it was surplusage to state in the same sentence 
that “the top of its wall had been bent over also.” Yet 
this is what your contributor would ‘make them believe he 
meant to say. It is probable there are not twenty students at 
the Naval Academy who could not have told this conscientious 
writer (what he was evidently ignorant of), viz., that the 
report of the Commission appointed by Mr. Welles to examine 
and report upon the injuries to the Passaic, and published on 
page 83 of “ Armoured Vessels,” would cover him with con- 
fusion for this attempt to distort the plain meaning of a 
gallant but deceased sailor. 








to the Secretary of the Navy, and ridiculed in your contri- | 
butor’s articles on the Moyini Zaffer, I quote the report | are consequently 1 im. thicker at the base than the Dictator’s. 


Vessels,”) and proved by it that a half-spent ricochetting rifle | the other, inex : 
Ling all of the eleven 1 in. plates of the upper | the lower one of them being 6in. thick (one of the ten thin 
part of her turret, had sufficient force left to “mash in the 


To avoid the inevitable conclusion that a direct blow from 
a heavy projectile can bend over and disable the 40 ton pilot | 





For the words of Captain | 


Drayton are fully corroborated in that report. This Com- | 
mission (composed of Captain J. C. Rowan. U.S.N., Charles | 


W. Copeland, George W. Quintard, M. F. Merritt, and Jos. | 


| J. Comstock) states that the shot in question “ raised the pilot | the differential or integral. 


and the last three classes the short gun slides without the 


Wecccent init th havi thecel Holidell’ that ithe of the chief 
objects of this ical Commission, in recommending the 
use of « heavy band around the base of the turret, was to 

ent the distortion which those gentlemen foresaw was 
ikely to oceur to it, if robbed of the eight infportant points 
of support in its circumference furnished by the four gun 
slides, which are placed about 4ft. apart in the base of the 


Passaic's pilot house. But they were merely “ superficial 

” and had not been taught by your cothilhaner that 
a “ partially oval turret would work upon « broad flat ring 
aa well as one that is cylindrical.” They probably thought 
that a heavy shot at the base might bend the bottom of the 
wall in without moving the top of it in also, and thus cause 
an ugly leak, even if it did not stop the turret’s rotation, and 
that its “distortion” might, to some extent, be guarded 
against bya heavy base ring. 

The Dietator’s turret is 24/t. in its internal diameter. Its 
wall is 15in. thick, and it is not enlarged or in any way 
strengthened at the base. 

The turret walls of “the original batch” were 11 in. thick. 
The bands placed around their bases were 5in. thick by 
l2or léin. in height. Including this band, those turrets 


The Dictator has a series of similar 5 in. bands, one above 
»rated into the construction of her turret, 


lates being cut short-to allow for its extra inch of thickness). 
Tn my letter I proved from official reports that the base 
ring about the monitors failed to give adequate protection. 
The heaviest shot thrown against them were from 10 in. 
columbiads. These shot weighed only 128 lb.; yet they 
were found sufficient to disable a turret 16 in. at its base, 
including the base ring. Now is it not a most egregious 
absurdity to claim that the Dietator’s turret, not as thick at 
the base by 1 in., is invulnerable against 15-in. shot weighing 
three and one-half times as much ? 

And is it not equally absurd to claim that this wall, resting 
on a flat, level surface, and in no way secured — being 
knocked into “a partly oval shape,” except at only two points 
in its entire eat rt Mi of 3 he should have sufheient 
stiffness and inertia to prevent its being distorted more than 
2in.? For 2in. is the entire distance existing between the 
turret wall of the Dictator and the ends of her gun slides. 
This enormous space of 2in. is the basis upon which their 
claim to impregnability is resting. The feeling of security 
whieh — your contributor on the gun slide question 
ean only be equalled by the ostrich, who, having thrust his 
head under cover a few inches, thinks everything is then ab- 
solutely safe. 

Your contributor says: “ Critics all point to the disastrous 
consequences of shot striking at that junction, the base of 
the turret ; bat they do not appear to comprehend the prac- 
tical merits of the expedient of rotating the turret on a flat 
ring, level and parallel with the deck.” Of course they do 
not, without a great deal of study, because it is such a very 
intricate and difficult problem; it might be worked out 
though, by the imaginary calculus, if it tailed to be solved by 
Equally incomprehensible is the 


| house § in., and started it over on one side, breaking two bolts | proposition, to ordinary minds, that the base of the Dictator’s 


in the pilot house.” The italics are my own, the words are 
those of the report. 
| Your contributor merits all the glory he has gained by 
this attempt to destroy the effect of the gallant Drayton's 
words, in this effort to sustain the ridiculous proposition that 
the inertia of 40 tons of iron cannot be disturbed by a cannon 
shot of such weight and velocity as was known to be prac- 


j 
| 
| 
| 
} 


ticable at the date of the Dictator’s construction. Arguments | 


based upon such absurdities must require unusual expedients 
to sustain them. If he still doubts that this comparatively 
light shet did really overcome the inertia of a 24 ton pilot 
house, after being told by one witness that it bent it over, 
and by five others that it raised it 1 in. and started it over 
on one side, 1 can give him other official proof of the power 
of shot to move monitor pilot houses. 

| Being engaged from the inception to the close of the 
rebellion in designing and constructing armoured vessels, I 
was kept promptly and confidentially advised by the Depart- 
ment of “ the most important facts’ connected with the per- 
formance of the monitors and other ironclads; and although 
charged by your contributor with being ignorant of the sub- 
ject, may be able to refer him to some other reports that will 
also be new to him. 

Your contributor lays a great stress upon the fact that the 
gun slides of the Dictator do not touch the turret wall, and 
consequently the disabling of the guns cannot oceur from 
shot striking opposite their ends. 
| The Commission before referred to, speaking of an accident 

of this very kind, by which one of the Passaic’s guns was 
rendered useless, and certain damages done to the joint at 
| the base of the turret, says; “We would take the liberty of 
| suggesting that this form of injury may hereafter be guided 
by fastening a very heavy ring or band around the base of 
the turret to prevent distortion, and leaving sufficient freedom 
; between the rails of the carriage and the turret, so that any 
slight distortion of the turret will not effect the gun ear- 


riages. 
| It appears that the suggestion of this intelligent Commis- 

sion was not deemed large enough for the entire monitor 
| navy, for we find only one-half of it used on “ the original 
| batch,” and the other in the Dictators, Puritans, and Kala- 
| mazoos that “were built” on a plan not requiring a base 
ring. The originals had the ring with the long gun slides, 





turret is safer without a heavy ring to prevent its distortion 
than with it; and that a fixed turret joined firmly to the 
deck “ will, owing to the rigid nature of the connexion, in- 
evitably produce fracture and leak,” from the impact of a 
heavy projectile, while the same shot would be barmless 
against the base of the same turret if it was not joined to the 
deek, but only stood “on a flat ring, level with the deck,” 
that would allow the turret to assume the oval or cylindrical 
form, just as the force of the shot moved it. Neither leak 
nor harm to the gun slides, 2in. distant within it, could pos- 
sibly occur. “Casual observers” fail to see “the practical 
merits of the expedient,” however, and the records of the 
“ original batch” do not quite support these propositions. 

One of the great merits claimed for the Dictator is her 
remarkable steadiness in a seaway. “The sea breaks over 
their low, fiat decks powerless for harm,” exclaims their en- 
raptured advocate. He might have added, “ And their guns 
are equally powerless,” for the Dictator's ports being but 
2ft. 10 in. above her low, flat deck, they must of course be 
kept closed at such times. In consequence of the small ex- 
posure of hull above water, a small quantity of armour will 
clad her sides, and for the same reason a small amount of 
leakage will send her to the bottom. If we caunot gain 
immunity from the enemy, who is rarely with us, without 
increasing the danger of foundering, which is always present, 
had we not better take our chances behind thinner armour ? 
Perhaps as suggestive a lesson in the science of naval defence 
as can be drawn from our late conflict would be a comparative 
statement showing the actual loss of life on our armoured 
casemated vessels, caused both by the fire of the enemy and 
the foundering of the vessels, and the loss of life from the 
same two causes in the monitors. I am confident that 
whether this comparison be made according to tonnage, 
weight of metal thrown in action, cost of the ships, or number 
of men engaged in them, the loss of life will be found to 
have been greater on the monitors than on the others; while 
there is not a sailor afloat or ashore but would deem death 
in battle far preferable to the fate of those who went down 
on the ill-fated Weehawken. 

The overhang of the Dictator is another one of the defects 
of this vessel, though it has been claimed as one of her 
greatest perfections. 

The amount of impenetrability given by this 3 or 4 ft. of 
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timber backing projecting out from her sides, is obtained by | 627. Sauvrt Sines Funes, Seems Setoass, Wiaeaey ween, 19 


a sacrifice of . which makes her terrible ramming 
at the bow a most ridiculous appendage ; for the 
— of using it, the vessel never having been able | 
to make over seven knote per hour, is so fun as to 
“amuse our young friends at West Point and Naval | 
Academy.” ram, so curiously wrought, and of length | 
sufficient to pierce the most powerful enemy through and 
through, is only dangerous to the friendly ship that tows her | 
along, as she poatmaees oo the high seas, and chasing the 
enemies of the A Mormon elder, about 
a dilapidated steed, was asked what he ex to do with it? | 
On replying that he intended to follow the Lord on _ his | 
interrogator “You will have to push that horse 
right <n nen ln overtake him.” The Dictator’s 
nees for ov are nearly as good. Her | 
contract guaranteed & spood of 16 statebe miles per hour for | 
15 consecutive hours, but the greatest speed shown by her 
steam log, in the Bureau at the is only seven | 
knots, and that but for one brief hour. Sic transit, As | 
the engine and boiler power of this ship is enormous, and as 
almost every one of the “ original batch” (without exception, | 
I believe,) failed to make the s« nteed by their | 
contracts, I can only account for the fact, in the Dictator’s 
case, by the retarding influence of this peeuliar oppeeiogs, 
the overhang, conghel with the laborious Buty of carrying her 
dangerous ram. 

In summing up the wonderful qualities of this perfect 
specimen of the aghter system then, we find: 1. That her 
invulnerable turret never has been under fire. 2. That 
turrets as thick as hers at the base have been injured af the 
deck joint with projectiles scarcely more than one-quarfer as | 
heavy as 15in. shot. 3. That her gun slides are only secure | 
against the lighter class of projectiles. 4. That similar joints 
on the turret roof on other vessels have been injured and | 
the turret stopped by light shot, whilst hers is only provided | 
with an additional ‘projection that is not available except | 
under the most favourable circumstances, and those cireum- | 
stances beyond her control. That pilot houses similarly | 
secured, and only 16 tons hy than the weight of hers, have 
been wrecked by smal) and half-spent glancing shot. 6, That 
her low speed is such as to make ber a helpless hulk against 
the submerged rams of many war vessels now afloat. 7. That 
her low ports render her unable to return the fire of an 
enemy, who may chance to overhaul her in a rough sea. 
Eighth and lastly, that herlow a in the water, and the 
warning fate of three of her predecessors, give assurance that 

eternal vigilance is the price of her safety against sudden | 
foundering. 

To continue thus persistently to mislead o ur countrymen 

into the belief that such a vessel is capable of coping with | 
some of the E nglish ironclads now afloat, when we dare not 
trust her at sea alone for fear of foundering, or that we have | 
one single armoured ship (Kalamazoo or anything else), that 
can stand against them, betrays either unpardonable ignor- 
ance, or a total want of patriotism. 

I have been reluctantly drawn into this discussion to de- 
fend myself against the severity of your personal stricvures, 
and have hastily thrown these facts and arguments together 
with no wish to depreciate the important services rendered 
by the monitors in our late conflict, nor in any wise to lessen 
the fame of their distinguished inventor. Their merits and 
his genius wil! find in history the high place deservedly won 
by them in the exigencies of the hour, no matter what 
system of naval defence be found best suited to the present 
wants of the age. 

I have no leisure to notice the ridicule or criticisms which 
you or others may choose to apply to my system, nor have I 
the right to ask your space in defence of it, but trust I 
shall always find time and materials, and have opportunity 
granted, to repel personal charges of ignorance and mizre- 
presentation, either direct or implied, when made in a journal 
of respectable standing. 


; 








Your obedient Servant, 
James B. Eans. 





THE 'p ATENT “JOURN AL. 
Grants of Provisional Protection for Six 
Months. 


3767. 
steam and other life 
life-boates and vessels 

237. CHARLES LUNGLEY, Greenwich, “ Improvements in the con 
struction of sbips or vessels, and in bolts and nuts for fastening 
the parte together; also in the construction and employment of 
apparatus to be applied to such ships or vessels to assist in 
steering and propelling them through intricate channels, ~ 

288. Emits Durasta, 8, Rue de Berry, Bordeaux, “ An improved 
hat cover.” 

441. Gustav LigBEeRKNecntT, Wisemar, “ 
disentangling and arranging hair.” 

442. Henny Dvuptanp, 37, Boulevard Bonne-Noavelle, Paris, 
“ Improved mode and means for preventing dampness and salt- 

etre.” 

585, ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im 
provements in the manufacture of wrought-metal wheels, and in 
machinery for the same.” 

586. Borset Twiss SUTTON, 28, Langham-street, “ Improvements 
in spparatus fur checking the receipts by money-takers, and for 
recording the number and class of admission.’ 

589. RopearT Ricuanpson, 28, Great George- street, 
ments in porte, harbours, and landing stages,” 

601. Ropert WILLIAM THomson, Edinburgh, “ Improved arrange- 
ments for applying steam power in cultivating land.” 
605. ALEXANDER MELVILLE CLARK, 53,Chancery-lane, “ 

ments in railway carriage wheels.” 

607. David Forbes, York-place, Px ortman-square, and ASTLEY 
Paston Price, 47, Lincoin'sinn-fiel's, “ lusprovements in the 
treatment of sewage and in the production of manares.’ 

621. Groner Henry Extis, 91, Gracechureh-street, * 
mente in ladders.” 

623. RicwarD Borman Borman, Park-hill, Clapham-park, “ Im 
provements in the machinery for propelling vessels and aérial 
machines by reaction, parts of which are applicable to forcing 
finids for other purposes.” 

625. Jous Bowkau, Portemouth, * impr im ¢ 

tion between passengers, guard, and engine driver, or either o of 
them.” 


CARL WOLFGANG PETERSEN, City-road, “ Improvements in 
boats and vessels, and in boilers for steam 


Improved apparatus for 


* Improve 


Improve- 


* Improve- 


‘ 
a 





ae: “Jouw 


48T JOMNSTONR, gehen improved motive- 


wer engine. 
ea. ALPaRD ViINCERT NEwrox, Uhancery-lane, © Improve- 
ments tm fluid meters.” ie 


635. Freperick WALTON, Staines, “ vements in the con- 
of houses and op mp en al 


struction of buildings 
JamEs TaeoOpORE Gutrris, 77, Upper Thames-street, “ Im- 
proved means of oiling the en ee journals of revolving 
Thefts, upindios, and pies of. ng and mowing machines.” 


637, Ropert Youns, — “ rom nde in machinery for 
balling or trea! 
638, Hewsy Sixnx me wastitd Avevstvs Gorman, 5, Den- 
street, Soho, and Tomas Forster, Streatham-commun, 
pe, a in mary dresses,” : 
AM APHAEL, lerney-road, Mile-end, “ mm 
in umbrellas, parasols, and sunshades.” CO 
40; Waatam Enwanp Guper, 11, Wellington-street, Strand, 
“An improved syringe for sub-cutaneous extractions and in- 


641. WILiZAM Treee. Prook-lawn, Birkdale, ee mag Im- 

oe propellers for ships or other navigable vessels 
pl gene Sonn CowLine Weicn, Eden Works, Hampstead- 
* Improved Scuuaaiilie sadtnes for uring the lime font for theatrical 

other purposes.” 
oes. "jawes Aue ALEXANDER lrrenws, Rancorn, “ Improvements 
y for ng bricks, tiles, and other like articles.” 
645. JauEp ALLISON ooo’ janior, Gracecharch-street, “ Lu prove- 
ments in construction of saféty lamps used in mining, 
colliery, and other underground operations.” 

646. SaMcRL COHEN, Sekforde-street, “ Improvements in water- 





proof garmen 

648. ALEXANDER FRIDERICH Witneta Loui, 4, Upper § 
street, Portman-square, “Improvements in or applica 
chairs, sofas, and to all kinds of seats with or without backs,” 

651. James StTR«NG, Glasgow, “Improvements in dressing, 
stiffening, or finishing and printing textile materials and fabrics 
and paper.” 

652, ELWAn Rosrwsoys, CHARLES FREDERICK RopmnsoN, and 
James Eowarp HypD& ANDREW, Stockport, “ improvements in 
machinery for twisting, compressing, and rolling tobacco, ap- 
plicable also to rolling, compressing. and drawing metals.” 

663. Henny Sykes, Green-bank, Cleckheaton, “ Improvements 
in machinery or ap pone for epinuing or twisting worsted or 
other fibrous substanc: 

654. Exoca Orensnaw T AYLOR, Marsden, and Grorés Frei, 
Dewsbury,“ Improvements in apparatus for moulding flanged 
and socket pipes and columns. 

655. Groner ELLIOT, 23, Great George-street, “ Improved means 
of ventilating and reducing the temperature of rooms or apart- 
ments in vessels, buildings, and other structares.” 

656. SamMvEL Howarp Stott, Rochdale, “ improvements in the 
treatment or preparation of yarns for weaving, and in ma- 
ebinery or apparatus connecte d therewith.” 

657. Epwin Bray, Fulneck, and JoHN Crospy HARGREAVES, 

and FRANCIS Henny Srvrss, Hunslet, near da, “Improve- 

ments in apparatas for burning and consuming smoke.” 
Frank CLarke Hits, Chemical Works, Deptford, 
provements in sea-going vessels.” 

660. STerHex Merepita, Barnt Tree, Tipton, “ Improvements in 
puddling and bailing farnaces.” 

661. Josern Hipkiss, Swan Village, near Tipton, end Samve. 
Wutrenovse, Tipton, ~ Improvements in sad irons and other 
smoothing irons.” 

662, JamEs EDWARD 


e- 
to 


| 659 “ tm- 


RANSOME and JOUN ROBERT JRYYERIEG, 


Ipswich, “ Improvements in double-furrow and other ploughs.” 
663. Faank THEOPHILUS Ferguson, Boston, U.8.. “An improved 
device for holding letters and other doc “uments.” 


664. ALEXANDER MELVILLE CLARK, Chancery-lane, “ Im- 
provements in the application of powe r for the propulsion of 
vehicles on oo mmon roads or railways, and in apparatus con- 
nected therewith.” 

665. Enwarp Woon, 
HILL, Newce le-under Lyme, 
potters’ glazes 

668. JAMES HARGREAVES, Appleton-within- Widnes, and Tuomas 
Ropixnson, Widnes, “Improvements in the manufacture | and 
application of chlorine osua in apparatus employed therein. 

669. WittsAm ATKinsow Fe.., Troutbeck-bridge, Winderme re, 
“Improvements in reaping and mowing machines.” 

670, Preeax Joseru Rowrne, Paris, * improved steam boilers end 
furnaces, utilising the lost heat of lime, cement, brick, or other 
circular or other kilns.” 

671. Jonn Brooxs, Gracechurch-street, 
protector. = 

72. Henry Hervert, 2, Charterhouse-buildings, “ Improvements 
in boxes for containing fars, and protecting them from the 
ravages of insects.” 

673, WuiAM Epwarp Newton, 66, Chancery-lane, “ Improved 
apparatus for injecting and reducing liquids to a state of spray 
or minute subdivision.” 

674. Frepenic WILKINS, 
construction of ships and other vessels.” 

WiLisAM Law, Kilbagie, * Improvements in the manufac 


Port Hifi, near Burslem, and Harry Coea- 
“A certain improvemest in 






“An improved watch 


Farnborough, “Improvements in the 


675 
paratus empioyed thereia. 

677. 
road, St, Pancras 
mowing machines.’ 

Joun Preonome, Plaistow, 


678. “ Improvements in the construc 
tion of rails for railways. 
680. SAMUEL BROOKS and Georex Hangisos, Union Ironworks, 
West Gorton, near Manchester, and Jou WARpL&, Leigh. pear 
Manchester, “Improvements in machinery for spinning and 

doubling.” 
. + Park-road, Peck 


651. Al GUSTE VILLEPIOCR, 4, Malsmore-place, 
ham, * Improvements in epparatus for be wring.” 
682. ROBERT ARTHUR WiFFréN, Romford, “ A new construction of 


tapping-cock or apparatus for drawing liquids from casks or 
er vessels,” 

683, Jou~ PoLson, Paisley, “Improvements in treating grain 

and in the mechanism employed therefor.” 1e 

“ Tmn- 


684, CHAKLES Henny Witttama, Westbary.on-Severn, 
provements in means for caring skin diseases in animals.” 
685. WiLliAM COWAS, ALEXANDER DONALDSOS, and Jou 


* Improvements in dry gas meters.” 


SANDILANDS, Edinburgh. * 
improvements in 


686, James Lex Norton, Belle Sauvage-yard, * 
loome for weaving.” 

687. James LANG, Cockspur-street, 
mente in breechioading firearms.” 

688. W£ELLIAM KOBERT LAKE, Soutbampton-buildings, “An im- 
proved method of and apparatus for executing submarine con- 
atractions.” 

689. GroRGE PaesTow and Jouw Purstice, Deptford, “ An tm- 
proved spparatos for preventing waste of water in dwellings 
and other places where the constant supply service is laid on. 

690. CHARLES WYNDHAM, Southover Grange, near Lewes, “ Im- 
provements in bicycles.” 

¢91. Widiiam Epwarp Newton, 66, Chancery-lane, “ Improved 
apparatus for generating steam or elastic vapours fo. actuating 
motive-power engines.” 

692 


of furnace and boiler for the generation of 


Charing Cross, “ Improve- 


> 


694, Stjended to be wel ew pros ya prosction gan Sse" in- 

éak foam Raabekloiodese, Sole aon im the manufac. 

pure of alee cotter eechion SS ao 

therefor ouected therewi Part - 

700. Wriiiam Ropent “An im- 
proved of etching relief plates surface printing.” 


Inventions protected for Six Months on the 
69% WILLIAM ouprins om te » 

, Liverpool, ~ hoprovements in 
J0s8ePH ay Lyre age Connecticut, US. “An im- 
tion of crude Bowtie oy wemterye sia 
Sack ville-stseet, 


7%. Hennt Apaien Boweeve 12, 10, Sack Piceadilly, 
“ Certain new and useful improvements tn mechines for outting 


THA. Geseax Rowert: yw Pe recineyay gutsy ony “Im 


apperatus for water ip steam 
and for regulating the sepply pry Bache wed 

746. Jamus JouN Stevens, [Ames JOMN FREDERICK STHYENS, 
and WAKWICK ALAN STKVENS, 287, Southwark 


* a improved apparatus fur working ‘points and signals on rail- 


yey 
Phe OPETER WILLIAM Srexcen, nue. & in Lothersdals, “ Im- 
in li aml similar 


Patents on which the the Stamp D Duty of £50 has 


teil at 








pro 


th 


755. WistamM Ropert homey 4, § 
geocemmnt in rotary engines and rary, *— Dated 16th Mant, 


779. WiLLiaM Hexey Parsons, Port Tennant © Works, 
fa hme mb om and io safety valves 
for the same.”—Dated 1th March, 1867 
883. Erasrus Buchan BiaeLow, Boston, U. 3 
in looms for weaving.”"—Deted 26th a 
768, THOMAS Steppe, aap ae br ray _Lochsitbent. Argyle- 
ase “Improvements in br Drearme.”—Dated 16th 


776, FRaxcis Henweat rad trae 1, Union-road, Cle \ 
ar in hente:l alr engines.”—Dated 18th reh, 
789, CHRISTIAN ALLuUsEN, Ne Tyne, “ Au improved 
morte of romewe smal pyrite and pyre’ dt so a to obtain 
wu!phar there! '— Dated 19th March, 186 

797. Wirssau MeabaN ami Sigismund Scuu WAR, Glargow, “An 
ais an hs aes protecting ao or other winilar articles, 
an improv machinery or apparatus fo 
wa Ww grr inten, = tot Barch, 1s 
iLLIAM AiR, Liv ements in pumps,” — 

Dated Sth April, 1 _— eraey 


774, JOHN SMITH, High Crompton, near Oldham, “ Improvements 

tn the process of and epparatus for cleaning waste and other 
and preventing the bad morse bg sediment in steam 
”.. Dated 18th March, 186 








* 4 Paarvemente 


and pipes, 
803, Jownx Wuatam Yates, Bi “ I caceiiatite in the 
handies of shovels, and f and other sinvilar articles.” 
—Dated March, 1967, 


857. Thomas Pesanvy, 30, St. Panl’s-road, St. Pancras, “ Im- 
provements in stays or artificial support for the human body.” 
Dated 25th March, 1567. 

858. Henny Fassmany, New Orleans, US., “ Improvements in 
metal ties or bands fur securing bales of cotton or other sub- 
*tence, and in machinery employed ia the manufacture of the 
sarpe.”— Dated 25th March, 1467, 

787. Francis Guroory, Salford, “Improvements in machinery 
or apparatus for refrigerating purposes, used ip breweries and 
distilieries,”"—Dated 19th March, 1567, 

818, Hunry Currow, New Bond-street, “ Improgements in re- 
frigerators, ice safes, and preserving t#,"—-Dated 2st 
March, 1967. 

e22. James ALrrep Limeent, Gravesend, “1 
machinery or apparatus for raising, 5 Sowerns, on 
bodies, which improvements are also or 
punching machines, screw presses, and the feed motion of 
circular and other saws and wood-planing machines.” —Dated 
2ist March, 1867, 

837. Joun Lawson, Leeds, “ Improvements in machinery for 
splestng flax, tow, hemp, and other fibres,”— Dated 22nd March, 
1s6 


Vvernents in 
moving heavy 





915, ‘Matruxw Piers Watr Boutros, Tew-park, “ Improve- 
ments in apparatus for receiving motion or energy from fluids 
and for imparting it to them, and in the be inion of yessels 
and apparatus to be used for that purpose.”"—Dated 26th March, 
1867. 

756, Wiliam Ronert LAKE, 8, pt build 

amg in rotary engines and pumps.” — Dated Lith nanch, 

867. 








CHARLES JAMES Fox and Rosext Larcery, 61, King’s Croee- | 


i 
} 

} 

ture of pulp for making paper or papier-mite hé, and in the ap 
} 

“Improvements applicable to reaping and | 





Jostru HOpKkinson, Southport, “ An Pe seg arrangement 
steam.” 


Manchester, “ Improvements in electro- 
induction machines.”—Dated 


842. Henry Wipe, 
magnetic and magneto-electric 
28rd March, 1867. 

1049. Witiam Tuomas Henuey, Saint John-street-road, “ Im- 
provements in machinery for the manufacture and treatment of 
wire,” —Dated 8th April, 1867 

1128. Writam Weitp, Manchester, “ Improvements fn ma- 
chines for winding yarn or thread on to bobbins, spools, or 
similar surfaces, parts of which improvements are he to 
seif-ncting mules and like mnschines for spinning, Gowbiing, or 
twisting Sbrows materials.”—Dated 16th April, 1867. 


Patents on which the Age 4 Duty of £100 has 


719. Wri.iam SYMINeTON, Market Herborough, “ 
in the process of and spparatas used in 
coffee and other organic substances,” routing ana nti Mares seek 

717. Guonok pe Laie, Imperial Mint, Paris, » Iuprovementa 
in the manufacture of brown colouring mattere.”"— Dated 17th 
March. 1863. 

732. AUGUSTE MOREL, Rue du Marché, Brussels, “ Improvements 
in apparatus for generating carbonic acid,”— Dated 1Sth Mareb, 
1863, 





Tux Hoosac Tussm~—Kt a * from the report of « 
committee of the Massachusetts vleture that up to the Ist 
of January, 1870, 6521 1t. had been excavated at the east end, 
and 4505 ft. at the west end, a tetal of 11,026 ft., leaving 
14,005 ft. to be completed. The central shaft has reached 
depth of 798 ft. leaving 202 ft. to be bored. ‘The present con- 
tractors have done an amount of work but little short of half 


a million dollare in value. The committee ulates the 
State that the tunnel is at last in a fair way to be com 
and that it will be finished within the specified time. Later 
advices show that much progress was made in the month of 
January, and thus far m Rippon < ad me — shaft, 
1000 ft. deep is expected to be comp! uring coming 
[praiednontegy work will go on at four faces instead. of two 
asnow. ‘The per month, 


present progress is about 260 ft. 
and 1000 men are emplo: ployed. 
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Ws illustrate, above, a valuable method of drying moulds 
for castings, introduced in France in the foundries of Rive- 
de-Gier, by MM. Brunnon Brothers, the managers of those 
works. It will be easily understood that drying moulds 
in the ordinary method by extemporised fires is a method 
as imperfect as it is long and costly. The heat is only trans- 
mi to the mould by radiation, and cannot be distributed 
evenly over every part, the result nearly always being that 
while some parts remain damp others become burnt. During 
this 
mould, especially when the fires are made upon thin plates, 
pieces of cinder and unconsumed fuel which it is necessary to 
remove also by means of a blast, which is apt to blow away 
the edges of sand also.- The cost of fuel, also, is consider- 
able, Ceeneatt amounting to as much as one-third the 
weight of the future casting, on account of the number of 
fires it is necessary to ki when the moulds are large. 
By this arrangement, however, the moulds do not require 
to be moved. 

The method of drying by stoves is doubtless more econo- 
mical, because more than one mould can be introduced into 
the drying chamber at the same time. But this is an un- 

It often happens that the moulds 
dried do not by any means fill the chamber, 
and under such circumstances the economy of fuel is lost. 
This mode nts also other inconveniencies well known to 
founders. The moulds being necessarily placed one above 


another, they are not exposed to an equal temperature, the | 


upper layers being necessarily the hottest, while the moisture 
is cunstantly precipitated upon the lower moulds. It is thus 
requisite to leave for a second baking such moulds as have 
been insufficiently dried during the previous operation. The 
consequence of this irregularity, especially when the moulds 
are large, is that fragments are apt to break away, a danger 
augmented by the handling unavoidable, in placing the 
within the stove, in taking them out, and getting them 
into position ; such imperfections have to be made good, and 
the repairs in the dry sand are, of course, 
Lastly, it must not be forgotten that the method of drying 
involves the necessity of flask moulding, and the constant 
removal of heavy weights. It was to obviate these incon- 
veniencies that MM. Brannon have arranged the plan we 
have illustrated for their foundry 
From the section Fig. 1, it will be seen that in a walled 
pit, D, is an iron grate proportioned to the size of the 
moulds which have to be dried. Openings, O O, are made 
around the cireumference of a cast-iron plate, situated above 
the grate, as seen im the section, and in plan Fig.2. An 
upper plate, H, arranged as shown, covers the e, and 
ean be removed for the introduction of fuel. When not in 
operation the openings, 0, are closed by dampers; but when 
at work they are opened, and give passage to a current of 





ess of drying, also, there often fall within the | 


troublesome. | 


hot air, which is led by means of pipes, L, L, to the centre 
of the mould, and which it entersin the middle, as shown in 
the section, whence it spreads over the whole of the mould, 
and escapes through the air openings at the edges. The 
passage of the hot air is regulated by a damper placed in each 
of the openings, O, and by the air holes, which are — 
readily 4 Rite sand, if desired. A thorough control is 
thus maintained throughout the arrangement, and there is 
no possibility of burning or unequally drying the mould. 
This simple operation can be employed with still greater 
convenience, when a rapid drying is not absolutely neces- 
sary. By passing a hot blast into the mould, and then 
closing the air openings, the heat is sufficient slowly to dry 
the sand. 

It will be seen by Fig. 1 that the fireplace is nothing more 
than a stove on a small scale, in which the loss of heat is 
reduced to a minimum, and the supply of warm air variable 
and entirely under control. The greater portion of the air 
forced in by the fan envelopes the outside of the fireplace, 
and is heated by contact and radiation. This offers another 
means of regulating the heat, and at the same time prevents 
any cinders from being drawn off in the mould through the 
Pipes. The heat, moreover, is better applied than in the 
ordinary drying stove, as the warm air acts equally on every 
side, and is not obliged to penetrate the whole thickness of a 
mould before reaching the opposite side. 

The system which we describe has been in successful opera- 
tion in the foundry of MM. Brunnon for more than a year, 
and has satisfactorily proved its economy in fuel, as well as 
its advantages in saving of time, and reliability of action. 


To Jarax ayy Cutwa—The Canadian News, referring 


to this new route to Japan and China, vid California, for | 


which the Grand Trunk Railway Company of Canada has 


to. com 


will arrive at that port in about ten days, and, proceeding 


by the Grand Trunk Railway, will arnve at Detroit, 855 | 


miles, say, within 36 hours after landing ; thence to Chicago, 
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AIR, 


April, they will proceed to elect examiners in the various 
departments. Most of the present examiners will present 
themselves for re-election, but there will be vacancies by re- 
tirement in the following branches: One in mathematics and 
natural philosophy, worth 200/.a year; one in chemistry, 
worth 175/ a year; one in medicine, worth 150/. a year; one 
in physiology, comparative anatomy, and zoology, worth 1501. 
a year; one in the English language, literature, and history, 
worth 1207. a year: two in law ad be principles of legisla- 
tion, worth 1001. a year each; one in the French language, 
worth 1002. a year; two in midwifery, worth 75/. a year each ; 
one in materia mediea and pharmaceutical chemistry, worth 
751. a year; one in botany and vegetable physiology, worth 
761. a year; two in geology and palwontology, worth 75/1. a 
year each; one in the German language, worth 30!. a year ; 
two assistants in chemistry, worth 25/. a year each. 





AcRicvtturaL Macuivery 1s tae Arcentine Re- 
puBLICc.— Advices from Buenos Ayres describe the result of 
the tour just completed by President Sarmiento through the 
interior provinces of the Argentine Republic, daring which 
he visited the various settlements rapidly rising into im- 

rtance in that country. The chief object of President 

rmiento was “to study for himself personally the great 
field of colonisation now in course of development by English, 
Swiss, Italians, and Germans,” and his most senguine an- 
ticipations are said to have been surpassed. To a friend he 


| wrote:—* In the 19 colonies—some of them 72 square miles 


in extent—I found the test abundance. n that of 


| Esperanza, near Santa Fé (Swiss), the president of the 
| municipality made an avowal rarely, if ever before, heard in 


leted arrangements to give “ through” tickets from | 
iverpool, says: “ A traveller leaving Liverpool for Portland | 


284 miles, in 11 hours; thence to Omaha, 490 miles, in 23 | 


hours; thence to San Francisco, 1950 miles, in 93 hours; 
thence to Yokohama, 4714 miles, in 21 days ; thence to Hong- 


kong, 1670 miles, in 6 days; thence to Caleutta, 3500 miles, | 


in 14 days; thence to Bombay, 1219 miles, in 2 days ; thence 
to Cairo, 3600 miles, in 12 days; thence to Alexandria, 100 
miles, in 5 hours; thence to les, 1800 miles, in 6 days; 
thence to Liverpool, via Paris and London, in, say, 35 
a making the round journey of about 24,000 miles in 
80 days. 


Ustverstry or Loxpox.—The Senate cf the University of 
London have given notice that, on Wednesday, the 27th of 


any community :—‘ Here, Senor, we are all rich.’ The 
same prosperity reigns in the others. In Frayle Muerto 
various young Englishmen have commenced to cultivate 
the Pam with the greatest success, applying to it steam 

loughs and the most perfect English agricultural machinery. 
Many of them are now rich, and they propose extending 
their operations.” In the settlement of Canada de Gomez, 
on lands belonging to the Central Argentine Railway, 
similar progress was found to have been made Aon instance 
is mentioned of a square mile having been cultivated, sown, 
and reaped in ten months, the produce of which covered the 
entire cost of the purchase. In the province of Santa Fé 
the colonists, it is officially reported, have repaid within 
three years every dollar of the outlay expended on them, 
although each family was furnished with 50 acres of land, 
a house, plough, yoke of oxen, and provisions for a year, 
and they are all now independent. “One of these people,” 
observes the President, “showed me a steam mill he had 
built at a cost of 10,0001. sterling, and boasted of having 
arrived with only 5 francs in his pocket.” 
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AN ENGLISH WORKMAN IN AMERICA. 
Larren No. VIl.—Tsaves Unions. 
To raz Eprror oy Exotxaverne. 


Srm,—Your correspondents “ Trades Unions” and “ Vul- |” 
can,” whose letters appeared ia your issue of February 4, 
substantiating 


will please to receive my thanks for 


vvmarks om wade societies, the fact that they did m0 an 


men to work for me, I offer, say, 2/. a week, and I can get 
men who desire to work for me at that rate, by what right 
Ines the society step in and say you shall not work for that 


work for, then if the society steps in to prevent me from 
taking such work, and the men from working for me, then | & 
it says in effect to me, “ Thou sbalt not excel thy neigh- 
bour.” “Trades Unions” puts case in which the leading 
hand offers his bands certain rate of psy, and says, “ The 
men have now the choice of two things, either to submit or 
go w the road without aid in search of employment, 
which others are just as eager to secure.” Thank you, 
Trades Unions,” you have conclusively proved that the 


leading hand offered a rate of pay which others are eager 
to acegpt, aad which the society sets its face against ac- 
cepting : mow please to tell me what object is gained and 


who is benefitted? The society says to the leading hand, 
“You shall pay your men more than they are satisfied 
to work for,” and to the men, “You must go on the road 
withoat ald in search of employment, rather than work for 
the pay which others are eager to accept,” and the resalt is 
that those who act ap to the society's rules go on the road, 
those who prefer to work at the wages offered, which others 
are eager to accept, draw down the displeasure of the society 
(but they feed their families), and the leading hand gets 
his work done at the price. Why “Trades Unions,” what 
a practically useful society the Amalgamated must be. And 
is the fact of urging men to go upon the road without aid 
rather than work for pay others are eager to accept, one of 
the society’s methods of “mutually protecting its members 
by them when out of work?” The concluding 
inuendo of “ Trades Unions” exacts a smile from me, to be 
rejected or expelled from the society augurs a capability or 
chatacter of so mizan a degree, that I doubt not that such 
victims must feel very bitter, but that only shows a want 
of wes y of the world. There is no doubt that unionists 

they are right, and it is only from a want of 
individual independence that they are impregnated with 


really th 
their levelling aud disciplinatory ideas. 


“ Vulean " certainly does me injustice in imputing to me 

“ bitter and unpleasant memories,” Why, Sir, they are the 
pleasantest memories of my life ; when going “ through the 
mill,” I never got angry with the misguided men who op- 
me. No; Lam proud of the days when only asking 

a fair field no favour, I was invariably successful, and 
could stand at the vice, look with pride on my work, and 
reflect oa the fact that I earned more money than any other 
piece-work man, although I had far less money for the 
same work. “ Vulean” gives a glowing account of his ex- 
perience of piece work with which I entirely agree ; it is the 
only just method of working, and will eventually become 
aniversal : so mach work for so much money, that is the 
motto. 1 agree that better work, greater satisfaction, more 
in are the concomitants of piece work, but I 


regret 

and even in the exemplary establishment he describes, there 

should have been one court-martial. ‘ Vulcan” is correct 

in every respect in his arguments for piece work, and I am 

with him that eventually “ societies will Jose their dismal 
* and thank him for the sdmission that such terrors 

now do exist, .* Vulcan” says “The law of equity must 


ion-bound 
« labour and capital will meet on the common ground of 
+ with the view of an unfettered right to buy and 
ts to encourage the system “ Vulcan” and I advocate, 


and for trade societies to confine their to those 
matiers by © Trades Unions” in the table of the 
Amalgamated’s abandoning their assamed 


donations, 

benefit, funeral, and 
intreduction 
earnestly advocates, 
waits. 





is.) John Henry 


Thomas Ritchie, James 
of Buckingham, U.S., a particu 
also an apparatus for pressing saw tee 


7, 1s, 4d.) Charles 
Garth, and George A 


248 of our last volume. 


George Tomi 


(No, 1488, 1s. 8d.) 
as the 


Loughborough-park, 
blocks of concrete 

10d.) Louis Antoin 
Leicester-square, patents appe 


purifying hydrogen ga, 
brydrocarbon so as to ren 


ratus 


as will stop a8 soon 48 


John James Bodme 
Lansdowne-road, N 
ble grates for 
drawings to 
flat gra’ 
to each other. We may 
say of these plans at a 


Rudolph Bodmer, 2, 
arrangements of mova 
which it would require 


lers placed parallel 
probably have something further do 
me. 

1512, 10d.) William Robert I 
patents as the agent of Tre 
the curious arrangement of se 
k. this machine form- 
&e., by compression between 
neentric projections on their faces. The 
h other and revolve on 


ampton-buildings, 
Prosser, Chicago, U 


machine which we illustrated last wee 


an angle with eac 
in different places. 

(No. 1519, 1s. 64.) Alexander Me 
of 18, Boulevart St. 
motives of two systems of driving w 
The two sets of w 
the larger ¥ 
used when running on 4 level and t 
nes. The patent also 
of other details arr 


the machines being 
plates by guide w 
appear to us to be very 


fire division by ™ 


ts arrangements and details of 

be impossible for us to describe briefly. 
oseph Emerson 
ria-street, patent 4 
linders used for bridge 


(No. 1566, 10d.) 
Artillery Barracks, 
apparatus for measurt 


William Bennet Adamson, 


n open or ¢ 
matters singly, 
hese metals i 
also includes 
{ malleable iron and 

ned. sd 


mitting them to heat i 
carbonaceous or calcareous 


tools for cutting stone © 
the treatment above mentio ¥ 
1s. 6d.) Charles William Siemens, of 3, 
gements for calcining and 
give an account shortly. 
h Foster, of Maldon, 
{ reaping and 
ing wheel with cam 
by a lever connected 
& machine constructed on 
er at the Royal Agricul- 
favourably 


patents arran 
hope to 
Josep 

the cutter bar o' 

g the driv 


Great George-street, 
smelting ores, of which we 


machines by provi 
with the cutter bar, 


Mr, Bost 
be jas, and was 
iw 





tural Show at Manchester 


uation benefit, accident 
then the universal 


iil inaugurate the happy era 


and your correspondent 


Hieu Pressure. 





869 ; and that year should be given 
nexed prices, from the Great Seal 


Jobnson, of 47, Lincoln’s- 
of Robert J. Lusk, John 
Ross, and William Lough, 
lar form of saw tooth, and 
th, and a saw dressing 


Easton Spooner, of Bron-y- 
addart, of Brynkir, patent 
hich we illustrated and de- 


nson Bousfield, of 
patents, agent of Darnton 

k, Holland, the apparatas for lifti 

which we illustrated on page 117 


plane 

William Benson, of Allerwash House, 
ng ores or mineral 
ixing them with water an¢ 
particular arrangement of edge runners. 
illustrate these plans shortly. 

) William Naylor, of Mildmay-park, 
railway brakes, which 


Archibald Munro, of Arbroath, and 
of Glasgow, patent treating iron 
steel cast in chills, by sub- 
Josed vessels containing 
admixed, for 
nto a malleable 
the, construction of 


noticed by us at the time. Mr. Foster’s 
details which our space w 


William Motris, of 
paten ts making rails with doy projections side of 
the web at each end, these being 


groove 
Methods of forming these pro on the 
rails are also included in the patent ; but al ingenious 
we have grave doubts as to their satisfactory performance in 


omlinson Bousfield, of 


practice. 
(No, 1586, 10d.) 
rk, B as the agent of James 


0. 1591, 1s. 2d.) 
of Halif 


steaming yarns, of 
chambers with double sides; 
ng | with reducing valves by means 0 
of 
chambers or jackets. Some 
e Victor Dubourg, of valves are included in the 
for generating and 
ssing it through @ liquid 
der it fit for illuminating purposes. 
that the generation of the 
the demand ceases. 
Bodmer, of Osborne House, 
r, of Newport, and Louis 
otting-hill, patent 
furnaces, these grates, 
describe clearly, consist- 
tes and partially of 


for grinding metallic 
wood, or other suitable su 
and caused to revolve wi 
taining sand and water. 
te of agitation by a 


is to be kept in a sta 
he spindle carrying 


from an eccentric on t 
Mitchell intends by this means to give to 
Unless the dise is driven at a very slow speed, 
fear that the effect of centrifugal force will be 
mateh for the action of the agitator. 
Baldwin Falford W 
ts as the agent of 
* reacting turbine,” in which the 
tes, are mounted so as to 
directions. The patentee states that 
“the impellant and repellant forces 
asing the effective power of turbines 
the outer reacting wheel and 
” pat the idea that the arrange- 
any advantages whatever over 
sede, appears to us to be founded 


Chaneery-lane, paten 
Mexico, what he terms # 
and the guide pla 





ake, of 8, South- 
at Timothy 
rewing 


revolve in opposite 
according to his plans 
of the water unite in incre 
through the medium of 

expanding pressure plates ; 


those it is intended to super 
Iville Clark, of 53, | om entirely fallacious 
he agent of Jean Larmanjat, 
aris, the application to loco- 
heels which are to be 
eive motion from the same 
heels are of different 
heels should be 
he smaller when ascend- 
includes amongst & number 
engines having the main 
by wheels running on flat 
kept in position on these 
heels running on 4 central rail. There 
few points of any 


Marc Hyacinthe de 
Boulevart Bonne Nouvelle, 
engine consisting of 
condenser ; two pumps, 
shaft, being employed, the one 
steam from the condenser and forcing it into the boiler, and 
the other for supplying the injection 
needed we cannot say. 

believes that his engine really posse: 
claims for it he may be a happy man ; 
knowledge must be, of 


Inglis, of Bolton, patent arrangemen 
engine governors to cut off the 
rotation of the governor ceases from 
ments described in the specification ar 
to engines fitted with val 
(No. 1599, Is. 10d.) 


great value in 


3 toa state of 
i operating on 
We 


&c., which it would be impossi 


Dicks, of Coatbridge, patents 
cool by making them 
ater to circalate through them. 

Martin Benson, of 9, Southampton- 
tents, as the agent 


riefly. 
(Mo. 1602, 104.) 
keeping the rolls of 


Dowson, junior, and 
hollow and caasing W 


pplying base 
foundations, these 
the line of the exterior of the 
base plates would in most 
ficult to get into place. 

John Philip Nolan, 
Shoeburyness, 
ng distances wh 


of the Royal 
patents an ingenious 
ich we could not de- 


and screw puts or ¢ollars 
of Gilford, patent. re 
to raise the latter, The disch 


to f in oil more 
it, the plunger risés 
with the throttle 





also includes 


not permit us to 


b J 


ts for 


arrangemen 
” Mr, Burden’s 


ed steam chambers, or steam 
these chambers being fitted 
f which steam of regulated 
admitted either into the 
excellent forms of reducing 


patent. 

Hliam Mitchell, of Manchester, 
articles, of a dise of 
ted like a grindstone 
th its lower part immersed in a 
This sand and water 
n agitator driven 


the disc, and Mr. 


the latter a grind- 


eatherdon, of 77, 


Damian Tort, of 


Gotsbriand, of 37, 
Paris, patents a form of steam 
bine enclosed within a 
driven from a crank on the turbine 
for drawing the condensed 


water. Why this 
If M. de Goésbriand 
sses the advantages he 
but his engineering 
peculair character. 

Saltaire, and William 
te for enabling steam 
ly of steam when the 
any cause. The arrange- 
e specially applicable 
* Corliss” class. 
Andrew Barclay, of Kilmarnock, 
tors and ¢jector-con- 
ble for us to describe 


Wendel 


ph 
Wolf, of Greendfield, U-S., 


for cutting glass 


illustrated and deseribed by us on page 202 of our last 


William Palliser, of the Army and 
ts various forms of vents 
ordnance, whieh it would re- 


clearly. 

Dunbar McMaster and Abraham 
ting the motion of steam 
t of a rotary or other pump 
under a plunger, and thus tend 
¢ oil from beneath 
k, an 
as to cause the pump 
than the cock can discharge 
means of gear connecting it 
the latter. Governors of 
for many years past. If Messrs. 
their claim to the use of 
the plunger arrangement, 
their 


d of course if the 
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SNOW PLOUGH WITH EXPANDING WINGS; GRAND TRUNK RAILWAY OF CANADA. 
MR. RICHARD EATON, LOCOMOTIVE SUPERINTENDENT. 





WE annex illustrations of one of the last new snow- 
ploughs, with expanding lateral wings and adjustable apron 
in front, which has, during the past winter, been set to 
work on the Grand Trunk Railway of Canada, with highly 
satisfactory results. It will be seen that the “ plough”— 
which is for the 4 ft. 8} in. gauge—is a very strongly built 
timber structure, giving ample accommodation for the men 
working it, and it is mounted on a pair of four wheeled 
bogies placed about 17 ft. apart from centre to centre, the 
wheel base of each bogie being 3 ft. At the front end the 
machine is furnished with the ordinary “cutwater,” and 
with the adjustable apron, A, already referred to, this apron 


being capable of being raised or lowered by the lever, B. | 


The apron is always raised when passing over station sidings 
or farm crossings ; but when pressed down upon the rails 
it removes the snow between the latter for a depth of 1 in. 
below the rail level. The apron is also—as shown in the 
longitudinal section —fitted with scrapers which remove the 


snow and ice from the insides of the heads of the rails ; but | 


these scrapers are only lowered when the snow has been so 
far removed as to allow them to work properly. 

The side wings are strong timber shutters, 7 ft. high, 
hinged to the sides of the machine, as shown in the plan. 
These wings can each be expanded independently by means 
of the racks and pinions, D and E, and the hand wheels, F, 
and each when open is kept in that position by a wooden 
pawl, H, catching in a ratchet wheel fixed on the shaft 
carrying the pinion, E. In case of one of the wings coming 
into contact with a rock, or other immovable impediment 


concealed in the snow, the wooden pawl crushes, thus allow- | 


ing the wing to close and preventing further damage. The 
wings, when fully expanded, clear a track 16 ft. wide. 
There are at present four of the snow ploughs we have 
described in use on the Grand Trunk Railway, and it is 
proposed to add two more during the present year for use 
next winter, when there will be one of these ploughs for 
every 100 miles of the worst portion of the line. During 
a heavy snow Storm it is found better to stop the trains 
to prevent them from being snowed up between stations; 
and, as soon as the storm ceases, one of these ploughs, with 
two, three, or four engines attached, according to the depth 
of the snow, is sent out to clear the road. It sometimes hap- 


pens, after a very severe storm, that it is necessary to pass | 
the ploughs a second time over the line; but, after sending | A 


it over once, it is always possible to commence running the 
trains, and the second time, except when the snow has 
drifted very badly, clears off all obstractions. 


The scrapers, as may be supposed, are very often broken, | 
but those portions of the machine which are likely to give | venience are the consequence. 








| while we subsequently gave an account 


| us in October, so tese Rewecag —p phimpamne ym S| 
some 
| ments, which have been introduced in its « ve de- 








way are kept ready to put on at a short notice, so that it is 
| but rarely the breakages cause any difficulties. 
scrapers are made as flexible as possible, so that they may | 
yield to too strong an obstruction, but it nevertheless | 
seldom happens that they are not broken on each plough | 
two or three times. during each winter. Taken altogether, | 
the snow ploughs we have described possess considerable 

interest as examples of the latest and most successful | 
practice, and in concluding our account 
acknowledge the courtesy of Captain F 
the vice-president of the Grand Trunk Railway, who kindly | 
placed at our disposal the tracing from which our engravings 
have been prepared. 


of them we have to | 
1. W. Tyler, R.E., | 








Tus Tetzenara petwees Liverroot a¥D AMERICA.— | 


ag. leading Liverpool firms 
directors 


memorial, signed by fi 


ethane: presented to ¢ - 3 
elegraph Companies, asking fer improv 

between Liverpool and America. At present messages 
have to go through London, and much delay and incon- 





th ‘; 5 eae ee ado di how 
it is di t to say. ween two = 
pci: atom firm, Mesers. Thwaites and Casbutt, 

Bradford, commenced the manufacture of a rotary blower 


_ blowers have been steadily making their way here, Messrs. 


Thwaites and Curbutt having already turned out upwards 


of a hundred of them of various sizes. 


The Roots blower was first illustrated and described 


J ed good “di but they 
well, and showed a very * duty,” but w 
noisy, a fault, however, which has been qui 


te rid of. 
There are now four of these blowers at sadeg mang hg 
iying. Mash to the aupsine See ending, Be cael Sens 
mer ‘ four more are shortly to be started at 
the same place, while others are in use at Crewe, at the Ebbw 
Tale Ironworks, and at Messrs. Eddington and of 
Glasgow, two of these blowers at the last mentioned 
ment g blast for 120 tons of iron per da 
Mr also, the well-known ironfounder, has used 


3 a i 
block, in Germany, on which oceasion two of these blowers 
were employed to supply blast toa pair of 8 ft. 8 in. cupolas 
running the metal at the rate of 30 tons hour. 
in all conve whate 0 high pesssure of is required, the 


rotary blower great advantages ‘ 
from the fact thet it does not uire to be driven at 


| 


Leash 


_ &p account in an early number. 
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‘ = i 

Bibliothaque des Morveitles. Paris: L. Hachette and Co. | 
Ly reviewing various English translations from Freneh 
authors, that have of late been introduced among us, 
wehave had occasion to refer to MM. Hachette, of Paris, 
as being the most useful and elegant of French pub- 
lishers in the special branch of literature we are now. 
alluding to. Such works as La vie Souterraine, Les 
¥ Atricna, and others of the same class, are in- 
valesble for the amount of information they contain, 
and the manner it which it is arranged for the capaeit 
of the general reader. It is certain that accurate 
artistic engravings convey more to many minds than 
a simple descriptiod, while no amount of technical 
language will be satis to the uninitiated reader ; 
a few strokes with the pencil often do better service 
than much hard labour with the pen, and information 
thas conveyed being more striking, is retained 
in the memory, than much technical description. 
working upon this system, MM. Hachette have By mg 
no pains in ing their educational works » 
and while such volumes as we have i cannot, 
from their high cost, command a uni¥ sale, &}. 
valuable and cheap series under the general title of 
Bibliothéque des Merveilles, is in gotwrse of issue by 
same publishers, which within narrower bits yes 
the same object. Such is Les Chemias de fer, by M. 
A. Gaillemin, a carefully writen handbook, fully illus- 
trated with drawings, which range from a navvy’s pick 
and spade, to locomotives and rolling stock details, the 
object ig view being to bring graphically before the 


reader, the nature of all ‘works, and the) 
mode of bakrying them out. It.is not urged that such 


awo ‘ound of great service to the engineer, 
but it rather a means by which every one can 
make Ives acquainted with a subject of which 


they are geuerally ignorant. 

Of tsa ati is L’ Acoustique, a. complete ele- 
aa text book on the phenomena of sound, philo- 
sophical and historical, written throughout ina t 
easy style. Tn addition to these we may add Ls fond 
dela Mer, Les Armes et les Armures, by P. Lacomte, 
Les Ascensiona Célébres, L’ Eau, by M. Tisandier, and 
L’ Electriadté, by M. J. Baillie. Such area few volumes 
of the Library of Wonders of MM. Hachette, and we 
are glad to know that most of them are being repro- 
duced here for the benefit of English readers. For 
the present we may content ourselves with this brief 
notice of the series, feeling assured that the publishers 
have conferred an international benefit in their pro- 
duction. 








The Technologist ; especially devoted to ineering, Manu- 
Sacturi aod Building. New York” The ndustrial 
Publicahon Company, 1570. | 

We have to hand the first number of a new technical | 

journal, issued by a com pany which came into existence | 

with the New Year, and which has apparently for its | 
object the publication of technical works adapted to 
the capacity and the means of the industrial masses. | 

To present a great variety of information appears to | 

be always the great aim and object of the editors of | 

nearly all the technical journals in the States, who en- | 
deavour also to give that information the greatest 
ible prominence by the help of conspicuous head- 
ings, and who too often insert mere paragraphs with 
all the apparent met ria of original articles. It 
would be unreasonable to expect the Technologist to 
be free from this defect, or from that graver fault, also 
peculiarly American, which allows commercial interests 
to guide the editorial pen, mingling puffing and pro- 
fessional labours tocether in a fashion, which, to our 
way ofthinking, to say the least, is undignified. There 
are, of course, exceptions to this rule, as for instance, 
Van Nostrand’s Aelectic, the /ournal of the Frank- 
lin Institute, and some others. And we should have 
liked to have ranked this new venture among the 
small select list. It may, however, improve in this | 
respect, and learn tiat advertisements, all-neces- | 
sary as they are to the life of any journal, ought to | 
have a special place for themselves. We are, how- | 
ever, pleased with the first number of the Technologist. | 

It is fiberal in its tone, extended in its scope, well 

printed, fairly, though scantily illustrated, and cheap, } 

very cheap. In the course of a few words addressed 
to the public, the editor = out the fact so well 

known to the comparatively few who have launched a 

periodical upon the public, that the first number is 

rarely a fair specimen of the capabilities of the editor | 
or contributors, and still less can the range of its | 
articles be a fair indication of the scope of future | 
issues. This is advanced apologeticaliy, and though 
true enough, was hardly needed, for the Technologist is | 


| both of these classes of 


future issues fulfil its 


pare we publish drawi of the eai 
iver Bri in New York, now i 
straction, which we have copied from its 

But although we have expresse 


= 
s 
F 
b 
; 
2 


to mhich w 


: 
| 
: 


Drawing. With one hundred and | » illustra. | 
tians drawn on wood by the A. Davip- 
808, Science and Art Lecturer City of London 


euee! facts. Commenci 
drawings required for building purposes, our author 


mext treats of the general principles of buildi 
construction, of foundations, natural and artificial 
and of cofferdams, caissons, and similar appliances. 
Then come chapters on masonry and on brickwork, 
and these are by others on drawing for brick- 
layers; on woodworks; on the construction of roofs 
and floors; on partitions ; on joinery; ‘and on’ fire: 
proof construction. ‘The information given on all 
these matters is excellent, the clearly written text 
being rendered still more clear by the numerous 
w ts by which it is inters . This little 
manual is, in fact, the best work of the kind which we 
have seen, and in recommending it to the 
classes for whom it was written, we may express a wish 
to see many other such books from the same pen. 





DRY DISTILLATION CONSERVANCY. 

We published, some weeks since, a detailed account 
of Mr. Gilbert Hickey’s carbonisation, or dry distilla- 
tion system of conservancy, but with a view to render- 
ing the description more comprehensive it will be de- 
sirable to offer a few remarks on the subject ourselves, 
as wellas to place before our readers extracts from a 
note on the subject by Dr. Mouat, F.R.C.S., [nspector- 
General of Gaols, wer Provinces, Bengal, under 
whose supervision Mr, Hickey’s experiments appear to 


| have been carried out. In the first instance, Dr. Mouat 


is not favourable to the adoption of water carriage 
for sewage in India. He says: 
he sanitary objections to every system of wet, or water 


certain seasons, prevent putrefractive fermentation; that 


this putrefaction causes the development of agencies, gaseous | 


and ¢ ic, that are highly injurious te health ; that to 

i eo ion of the most 
destructive of all diseases is due ; that the influence of the 
high temperature of covered drains in hot climates will 
increase the destructive powers of thise agencies in the 
greatest degree, and in particular cause the multiplication 
of countless myriads of organic bodies, such as are developed 
in cholera excreta in particular, On these the transmit- 
ability of that disease will probably be found to depend. 
No amount of care, skill, and cost in the construction of 
the engineering works necessary for a perfect system of 
water sewerage can possibly prevent the evils enumerated 
above. 

The high position of Dr. Mouat gives an authority 
to the above remarks. In our present knowledge of 
sanitation it would therefore appear that dry earth 
conservancy, or, at any rate, some system where the 
use of water is not required, is alone suitable for the 
removal of human excrement in hot climates. The 
difficulties, however, that present themselves in deal- 
with places —— of large populations, such as 
Caleutta and Bombay, will, notwithstanding Dr, 
Mouat’s testimony, render water-carriage indispen- 


sable. Without following the learned doctor in bis | 
remarks as to the economic objections to water-borne | 
sewage—on which subject he hardly appears to be so | 


good an authority as he is on the sanitary side of the 
question—we quote the following extracts from his 
“ Note on Dry Sewage,” which bear upon the latter 
subject : 

The two chief dry methods of sewage are, what is now 
termed in India “ earth conservancy” (Rev. H. Moule’s 
system) and Mr. Hickey's plan of ecarbonisation or dry 

istillation. The advantages of the former are that it needs 
no extensive appliances, is a perfect deodoriser, and, with 
the aid of vegetation, when the refuse matters are returned 


qualified to announce itself without apology, and if its ' to the soil, permanently prevents putrefaction. The sanitary | ment. 


it is certain that it never can take that | 
high standing to which it might attain, unless the faults | 
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contrivances, be made 
street illumination as coal gas. 
retorts I know to be an excellent deodoriser, and as it 


jcontaing most of the. fix ; constituents or ordure, it 
must wre ¥ rin the condense: 
will probably those products of destruc- 


tive distillation which are taken water, It, therefore, 
| suaes alan bo af ethan tr peal bbpoahe: 

| The relative advan then, of the two modes of dry 
sewage I hold to be the following: Dry earth containin, 
i i i ¥3 all excreta, 


i 





" 


,arganic matter 

jwith the aid of 
i h m_ J of an i ij i 

| Lower Bengal proves the resultant to be a val manure, 
jand the same experience has shown that in some jails which 
|were formerly imated ‘by cholera, the disease is now 
nearly unknown. The dry earth system was first introduced 
| by me im some of the prisons under my charge in 1863. The 
' disadvan of dry earth are the quantity that would 
j be Sr ee othes, Cade y i dh adie 
: ly prevent ibilit putref subsequent 
/to burial. The former has been gretly overated in the 
‘caleulations that Ihave seen. With the use of pug-mills, 
|and with suitable earth earefully dried and sified, one-fitth 


| ay oot sey soe purpose. 
When combined with rapid vegetation I am of opinion that 
,no farther chemical change of an injurious nature is possible, 
| however damp the soil may be. Any possible injury would 
; at onee be prevented in such lands by subsoil drainage. The 
|complement of the dry earth system is the immediate utilisa- 
tion of the product in cultivation ; this is essential to its full 
success. I hold, then, that for sanitary and economic uses 
the cry earth system is best adapted for prisons, barracks, 
| ospitals, and all closely packed small communities, for 
which any but the simplest and least costly mechanical con- 
trivances are unsuited. For large towns, great railway 
stations, military cantonments and standing camps, great 
‘congregations human beings, such as are seen at the 
Hurdwar fair and similar Kastern festivals, I consider Mr. 
Hickey’s plan by very far the best that has yet been brought 
|to public notice. ‘The sanitary results are perfect, and can be 
jearried out without the least offence to the senses: the 
economic products are of immediate commercial value, 





| sewerage in India are, that no amount of dilution will, at | -. dorate in bulk and easy of transport. 


It will be clear to all those who have studied the 
subject of conservancy that the full valee of water as 
a means of carrying away town refuse, and for distri- 
buting it evenly and economically over land has been 
somewhat lost sight of by Dr. Mouat in his remarks 
‘quoted above. Whether or ‘no, water carriage for 
isewage can be safely applied im tropical climates 
| depends upon how soon putrefaction commences in the 
drains, and on the time which it would take for it to 
flow from the furthest extremity of the draius on to the 
land to be irrigated with it. If the latter would take 
less time than the former, water carriage might, we 
should think, be applied with perfect safety, whilst on 
the other hand, there might be some objections to its 
adoption. The value of water to land, especially in a 
\tropical climate, even if undiluted with sewage, is 
almost inestimable; how much more valuable must it 
then prove, even if diluted ever so little with the 
fertilising elements of town sewage. Space will not 
permit our entering further into a consideration of this 
‘subject at present, but we may perhaps reiurn to it 
| when further information reaches us from India, 








| Tus Respossipitity of Rattwax Servayts.—A sharp 


| lesson was administered to railway servants in a trial at the 
| Kildare Assizes. John Hoey, a guard on the Great Southern 
‘and Western Railway, was convicted of having carsed the 
|death of a porter named Walsh at Newbridge in July last. 
| It was proved that the d d went bet the carriages 
to secure the couplings, and the prisoner, without giving him 
proper warning or seeing that all was right, as it was his 
duty to do, had the train set in motion, and the man was 
instantly killed. The jury accompanied their finding with 
a strong recommendation, which the Chief Baron complied 
with, and sentenced the pri to two months’ imprison- 
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SUBMARINE WARFARE. 
To tue Eprrox or Exoivernixe. 


Srm,—Agreeable to promise, I now forward a brief 
account of my solution of the problem “How to de- 
feat monitors superior in thickness of armour to our 
own. 

A heavy body of regular form, whatever be its 
specific gravity, projected laterally through the air, 
commences to fali from the instant of leaving the 
muzzle of the gun ; describing during its progress a 
parabolic curve considerably foreshortened, owing to 
atmospheric resistance. But a body of regular 
form projected under the surface of water or other 
fluid, in a horizontal or inclined direction, will move 
in a straight line, provided its specific gravity be equal 
with that of the fluid. In other words, a heavy body 
of any density whatever moving through the atmo- 
sphere, is inexorably under the influence of the gravi- 
tating force of the earth; while a submerged Pods, 
the weight of which is equal with its displacement, 
is not affected by gravitation. If put in motion 
under the surface of a quiescent fluid of unlimited ex- 
tent such a body will continue to move in a straight 
line until the motive energy which propels it becomes 
less than the resisting force of the surrounding 
medium. 

Starting with these cardinal propositions I entered, 
some twenty-five years ago, on the task of solvin 
the problem of submarine attack, viz., the scapak 
ling or projecting below the surface of the water of 
an elongated shell containing explosive substances to 
be ignited when reaching some point under the bottom 
or bilge of an opponent’s vessel. The most obvious 
method of carrying out the idea is that of projecting 
the elongated shell by means of some contrivance 
applied near the bottom of the aggressive vessel. 
Such a method I proposed to the Emperor of France 
in the month of September, 1854. The device con- 
sists of a long narrow chamber arranged near the 
bottom of the vessel communicating with the sea, 
and provided with a sliding valve at each end. 
The outer valve next the sea being closed, the shell is 
inserted in the chamber, after which the inner valve is 
closed and the outer valve opened. The means 
adopted for projecting or pushing out the shell is 
simply a rod connected with a steam piston. The for- 
ward end of the shell being provided with a suitable 

yercussion lock fitted with a protruding trigger, it will 
& readily understood then when this strikes against 
an object the lock, as in ordinary firearms, will cause 
the ignition of the charge within the shell. At close 
quarters such a method of attack will unquestionably 
be found very effective, indeed, infallible; but unless 
the opponent’s vessel can be mag geo very near it 
will prove abortive. Evidently, if the shell be pro- 
jected in any direction not parallel with the line of 
keel while the aggressive vessel is in motion, a side re- 
sistance will be offered by the stationary water of the 
sea, which will divert the course of the missile the in- 
stant it is deprived of the guiding power of the chamber 
from which it is ejected. Currents will from the same 
cause change the intended course. It need scarcely 
be observed that in addition to the difficulty of con- 
trolling the direction of the shell, the force im- 
parted to the latter, whether steam or compressed 
air be employed, is insufficient to propel it to 
any considerable distance. In order to meet these 
serious practical objections, viz., that the shell 
cannot be me far enough, and that its 
course cannot be controlled, I have resorted to a de- 
vice by which any desirable amount of propulsive force 
may be imparted irrespective of the distance traversed, 
and by which the course of the missile is under perfect 
contro! during its progress to the intended point. 
Persons of a mechanical turn of mind, in almost every 
country, have for a long time been engaged in con- 
triving torpedos to be propelled under water by 
independent motive power of various kinds, for the 
purpose of blowing up vessels. The Austrian torpedo, 
urged through the water by means of serew propellers 
actuated by compressed air, may be classed as one of 
this numerous tribe, the reported terrible nature of 
which has from time to time frightened naval con- 
structors, and amazed some unmechanical sailors who 
have witnessed the trials, and found that the mysteri- 
ous body actually can move under water. Proper in- 
vestigation of the subject, however, exposes imper- 
feetions of the Austrian torpedo which render it, like 
all its predecessors, a mere mechanical toy. It should 
be borne in mind that atmospheric air compressed, so 
as to exert a pressure of only 300 Ib. to the square 
inch, weg nearly 2lb. to the cubie foot. Conse- 
quently, the amount of motive force which the torpedo 
is capable of containing will be found wholly insufli- 





cient for its effective ion; while the want of 
means for directing it to the desired point an 
insuperable objection. As before stated, 

trived & torpedo that may be propelled with any re- 
quisite. amount of force, i ve of distance, the 
course of which is under perfect control, notwithstand- 
ing currents, and which may be directed with perfect 
certamty to an object in motion. In contradis- 
rene apa o matiqpehan “<P ied to the structure of 
as before described, I ern apply o on 
— to the contrivance now to be considered. 

t should be observed that nearly all attempts to 
propel bodies under water have been successful as 
regards maintaining a given depth. The self-evident 
device of applying a fin or horizontal rudder on each 
side, operated by a piston or elastic bag actuated b 
hydrostatic pressure, bas been adopted in ail. rd 
readily suggests itself to the mind that an increase 
or diminution of draught, attended as it is with a 
corresponding variation of pressure, may be made sub- 
servient in changing the inclination, thereby establish- 
ing a tendency of the horizontal rudder either to ele- 
vate or depress the torpedo during its forward motion. 
Thus, by a proper adjustment aud application of the 
hydrostatic pressure, the torpedo may be made to 
move at any desirable depth below the surface of the 
sea. Nor has any difficulty been experienced as re- 
gards the instrument of propul-ion in the experiments 
made since the introduction of the screw propeller. 
But the difficulty of procuring the requisite amount of 
motive force for actuating the propeller, and the ab- 
sence of means for directing the torpedo, have in each 
instance defeated the object in view. 

Before proceeding to consider the important ques- 
tion of guiding the torpedo, I will now briefly describe 
my method of obtaining the required power for actuat- 
ing the propellers. A reel, of about 6 ft. diameter, 
revolving on a horizontal axle, is applied near the 
chamber from which the torpedo is ejected, one end 
of the axle being cappeiten by a suitable bearing, 
while the other enters a capacious air vessel through 
a stuffing-box. The end thus inserted in the air 
vessel is perforated longitudinally for a short distance, 
and provided with an opening in the side at the point 
where the perforation termimates. A tubular rope, 
}in. in diameter, composed of hemp and vulcanised 
rubber, is connected with this opening, and then coiled 
around the reel a certain number of times, and lastly 
connected with the rear end of the torpedo. The air 
vessel into which the perforated axle of the reel enters 
being charged with compressed air (by means of force 
pumps worked by steam power), it will be wong 
understood that the compressed air will pass throu 
the axle, then through the several coils of tubular 
rope wound round the reel, and ultimately reach the 
rear end of the torpedo, where the rope is attached to 
the rotary engine which actuates the propellers. Ac- 
cordingly the propulsion of the torpedo may be regu- 
lated by simply opening or closing the aperture of the 
perforated shaft-within the air vessel. The rotation 
of the reel, consequent on the onward movement of 
the torpedo, obviously cannot interrupt the passage 
of the compressed air through the coils of the tubular 
rope; hence the supply of motive force will eon- 
tinue undiminished during the onward movement. 
The tubular rope being }in. diameter in the bore, it 
will be found, by calculation, that a quantity of com- 
pressed air, sufficient to develop at least 10 horse 
power, may be transmitted through it during the pro- 
gress of the torpedo, whether far off or near the ag- 
gressive vessel. The arrangement thus described being 
sufficiently simple to be comprehended without entering 
into detail, it will only be necessary to state that the 
tubular rope, after leaving the reel under the deck, is 
made to descend through a vertical tube into the 
torpedo chamber, in order to prevent an entrance of 
water at the point where the rope passes out. Also 
that ¢wo propellers are employed, revolving in — 
directions round a common centre—indispensable to 
prevent the torpedo itself from rotating when sub- 
jected to the powerful torsion produced ke a single 
propeller actuated by the motive force which may be 
transmitted through a tubular rope of 4 in. bore. 

I will now proceed to deseribe my method of guid- 
ing the reat premising that the external casin 
which contains the mechanism and explosive com 
is heavier at the bottom than at the top, in order to 
preserve a vertical position ; and that, in addition to 
the fins for regulating the draught, the to’ is pro- 
vided with a vertical balance-rudder for directing the 
lateral course. The reel being 20 ft. in circumference, 
it will be seen that the tubular rope need only be 
coiled round it 75 times to admit of attack at a dis. 
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when the pressure is reduced 25 per cent., 
SS will move i 
joard. Re admitting more or less re 
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sions of the bag, the tiller will Boaen. ge b desirable 
me within 20° on either side of the 
ine. 

Accordingly, the direction of the i 
completely under the control of the which admits 
the compressed air to the tubular rope, as if an intelli- 
we directing power resided within the innate itself, 

robably, no greater mechanical feat than this can be 
instanced. In smooth water the telescope will enable 
the operator to trace the course of the torpedo by the 
copious formation of air bubbles on the surface of the 
sea. At other times, a small float attached by a string 
will clearly indicate the position, while at night, a 
small light in the float, seen only from the aggressive 
vessel, will inform the operator if the missile is on the 
right road to the intended point. It need scarcely be 
observed that the explosion of the torpedo will sever 
the connexion with the tubular gg de thus 
be hauled in by turning the reel. Id the intended 
object not be reached, the admission of oamee air 
to the tabular rope will be shut off, and the torpedo 
hauled in, or sent out on a new errand. 

The scope of the device, thus deseri is of 
course limited ; yet, had*the Italians it, the 
result at Lissa would unquestionably have been re- 
versed. No harbour can be entered which is protected 
by it ; nor would any amount of vigilance save vessels 
from destruction on an enemy’s coast defended by it; 
the Hercules and Rupert with their ponderous armour, 
would be as easily destroyed as the unarmoured Incon- 
stant. 

In my recent letter to the Editor of Enerrezn- 
ING, it was admitted that the Devastation and consort 
could steam up the Hudson in spite of batteries and 
monitors. But small ironclads of the monitor type 
without ener tmagee ge the reel, per ro 
and torpedos charge wit pounds ynami 
could sunk Mr. Reed’s breastwork monitors before 
reaching the Hudson. \ : ier 

As stated, the scope of this mechanical device is but 
limited. Fully impressed with this fact, my labours 
were early devoted to plans for carrying on submarine 
attack by means of which the contest might be re- 
moved to the open sea. Before the close of the late 
war, the seetetn was satisfactorily solved; and 
during the month of November, 1866, the lead 
features of a new system of naval attack were con 
dentially laid before the King of Sweden and Norway, 
the Swedish Minister of Marine, Count B. von Piaten, 
and Commodore A. Adlersparre. : 

I will describe the general character of this system 
in my next communication, and now enclose the draw- 
ing necessary for its elucidation, in order that you 
may have @ plate prepared in the meantime, should 
you see fit. é : 

Let me add, for the information of your readers, 
that my object in giving au account of my labours 
connected with submarine warfare, is simply that of 
demonstrating the futility of encasing ships of war 
with huge masses of iron, and the absurdity 

propeliing 


/ 
[ 


of wasting millions of tons of in 
weight which does not protect. 
Yours tris, 
New York, March 11, 1870. . Entcuson. 





Gaxvet Panx Gravise Dock, Guexwock-—We under- 
Messrs. Shearer, Smith, and of the well-known 





of the ite for this extensive dock, 
Tie bt be the dock on the Clyde. entisely 
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THE RAILWAY SYSTEM OF RUSSIA. 
(For Description, see Page 216.) 





—e-—-34 




















. Riazeh 
Zula RIAA N § 
ONS Resist ; ; 
‘ ow, Vmeshansx pe” 
2). Hikexlev Kirse.m9¥.-* 
80 ‘ 


Seo 
qo" 


Rome 


2 ‘7 
| 8 \ 
em NF rE te Rw ic 0 9% 
. ee. NEM AS Ong P 


whiten il 
‘ * . 
Fier jaosl 
ty ere Oa 














ENVIRONS OF MOSCOW 
a 














—— he idan tac 
yr wnd o 
¥ 


Apait 1, 1870,] } ENGINEERING, ie , ais 
ee 








ENGINES AND BOILERS OF THE PADDLE STEAMSHIP “SIN NANZING.” 
CONSTRUCTED AT THE FAIRFIELD WORKS OF THE LATE MR. JOHN ELDER, GLASGOW. 
(For Description, see Page 219.) 
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THE RAILWAY SYSTEM OF RUSSIA. 
(For Description, see Page 216.) 
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RUSSIAN RAILWAYS. 





The of the Neva presents also interesting featares. 
This river, from the Lake Ladoga, throws itself into 
the Gulf of Ladoga itself is fed by three rivers— 
the Volchoif, the Siass, and the Svire; the first of them 

from Lake 


ives, amongst other streems, the Meta, the sources of 
hich are near those of the Tvertea, tributary of the Volga. 
The Svire is the natural communication between the Lakes 
Onega and Ladoga. 

The following Table shows the length and date of con- 
struction of the very limited system of canals, for the im 
provement of the natural sources of communication about 
St. Petersburg : 


48 








Senn of Canals. Lengths. Date of Construction 
Miles. 

Ladoga Canals... 69 1719—1 

Sivers oo es 6 1797— 1804 
Viehnei-Volotehk .. 2 1702—1834 
Siase oo ‘ 6 1781—1802 
Tichvine ,, 4 1802— 1811 
8vire i o 25 1799-—1810 
Ovega ” 40 1518— 1853 
Mare o 5 1799—1810 
Lako Blane ° 43 1820— 1846 

200 wiles. | 











The other canals in Russia have not the commercial 
importance of the system about St. Petersburg. Some of 
them are vow «altogether abandoned, such as the Klin canal 
intended to join the Upper Volga and Moskva above St. 
Petersburg. The canals, Catherine du Nord, and Duke 
Alexander of Wurtemburg, which join ‘the basin of the 
Volga to that of the Dvina, are scarcely weed. The canal 
Oguine joins the Chara, an affluent of the Niémen toa 
river which falls into the Pripet, a tritutary of the Dnieper, 
it is 344 miles long, and was constructed between 1799 and 
1804. The canal Berezina puts in communication the 
basin of the Dnieper with the Dvina. It is this canal 
which completes the navigable roads between the Baltic 
and the Black Sea, but it is little used, on account of its 
shallowness, being principslly employed for floating down 
rafts. In addition to this drawback, the rapids, both upon 
the Dvina and the Dnieper, prevent the possibility of 
heavy traffic uyon the line. The Berezina canal was com- 
menced in 1797 and finished in 18065. 

The Rey»! Canal, in Poland. formed the junction of the 
Baltic to the basin of the Dnieper, through the Vistula, and 
its tributary the Boug. Commenced during the last year 
of Polish independence, it was long abandoned, and com- 
pleted ander a Russian administra'ion in 1842. 

fn Poland also isthe canal Auguste, joining the Niémen 
to the Vistula, and formed between 1824 and 1829. 

in the Baltic province is the short canal which joins the 
Dvina, and the Aa, and the Windau Canal, in omplete 
and neglected. 

In Finlend are four little canals which are intended to 
join lakes Ladoga and Saino, and another 40 miles, com- 
municating with the Gulf of Finland. To the south is the 
Astrakhan Canal, intended, when made, to render navig- 
able a tributary of the Volgs. and to form water supply to 
Astrakban, 1t hasonly a length of 1} miles, and was made 
1811-1817. 

The first railway undertaken in Russia was that which 
connects Saint Petersburg, with the Imperial residence of 
Csarkve-Selo, and which is extended as far as Pavolovsk. 
It basa length of 164 miles, and was completed in 1887. 
The first important effort of the Bussian Administration 
was, however, made in 1642, for the establishment of a 


regular railway system in the empire. It was in this year 
that the works of the St. Petersbum and Moscow lines 
were commenced —a length of nearly 400 miles. 

This railway shows but little judgment in the manner 
in which it is laid out, indicating but small economy on the 
part of its constructors. It stretches over morasses, where 
a good formation for the permanent way was secured only at 

t cost, and over valleys crossed at enormous expense 
extended viaducts. Among the bridges upon the line may 

mentioned specially those cver the Mata and V: 

St. Petersburg and Moscow liney¢ommenced in 1842, 
ocewpied nine years in its construction, and was finally 
Ope for traffic in December, 18561, ‘The Moscow railway, 

the three systems of navigation, joitt a point situated in 
valley of the Neva, with another point in the valley of 

’ Volga. For a considerable distance it runs almost 
Parallel to the Msta, leaving on one side the town of Nov- 

crossing the Volchoffast about 60 versts from that 

» Towards Moscow it descends by the valley of the 

Tvertsa, crossing that river, afterwards the Volga, and then 

Teer, and leaving the main branch of the stream running 

towards the north, spans the secondary one, which separates 
it from Moscow. 

The railway is divided in two equal lengths by the station 
at Bologova. The distance between Bologova and &t. 
Petersburg is subdivided at Malo Vichera into two equal 
sections of about 100 miles each. These main stopping 
places, together with others of minor importance along the 
line, make altogether thirty-five statious—namely, the two 
great termini, the seven main stations at each eighth of the 
road, and twenty-six intermediate stations. The St. Peters- 
burg and Moscow has a double line of rails, the section used 
being 4 flatfooted rail, corresponding with that on the 
Great Northern Railwayof France. 

(To be continued.) 


RECENT PATENTS, 

Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1618, ls. 10d.) John Dickinson Brunton, of 6, 
Leighton-crescent, Kentish Town, patents various arrange- 
ments of tunnelling, shaft-sinking, and stone-dressing 
machinery which it would be impossible for us to describe 
without the aid of drawings; bat which are worthy of the 
attention of those interested in such matters. 

(No. 1621, 10d.) Charles Hanson, of Chapel Hill, 
Huddersfield, and John Bottomley of Kirkgate, Huddersfield, 
patent “anew motive power to dispense entirely with 
cranks, fly wheel (except in case of a stationary engine), 
and double cylinders as a portion of or a complete driving 
power.” In reality, Mesers. Hanson and Bottomley’s patent 
is for a mode of coriverting reciprocating into rotary motien, 
and if they consult a patent (No. 1213 old law) taken out in 
the year 1779 by a certain Matthew Wasbrough, or if they 
read almost any old work on the steam engine, they will 
find that their invention (?) does not possess the charm of 
novelty. 

No. 1625, 104.) Richard Price Williams, of Great 
George-street, patents a particular form of fish-plate and a 
mode of constructing it. We illustrated these plans on 
page 186 of our last number but one. 


employ. In the plans shown in the drawings annexed to 
his ification, however, o¢ provision is made for the un- 
equal distribution of the pressure on the back of a slide 
valve which occurs at almost all times, except when the 
valve is at or near the middle of its stroke, and the rockers 
would thus be of comparatively little service. 

(No. 1666, 2g. 4d.) John Stargeon, of Bolton-le-Moors, 
patents various improvements in coal mining machinery 
whiels it would be impossible for us to describe briefly 


rébin. | here; ‘but of which we-may Rave something to say in a 
ot 


(No. 1668, 14)" Peter KEK, of Workington, patents 
a0 arrangement o paddling Race which it would require 
drawings to describe cléarly. ie patent includes a peculiar 
arratigement of firegrate atid arrangements for forcing the 
necessary supply of air inte.the ash pit by means of a steam 
jet, the mixtare of steam and gir being brought into con- 
tact with the bottom, bridige, and side plates of the furnace, 
on its way to the fire. 

(No. 1670; 1s. 44.) John Hauworth, and Henry 
Horsfall, of Todmorden, patent an arrangement of self- 
feeding firegrate for boilers, According to this plan the 
firebars consist of water-tubes, and the fuel is gradually 
moved forward on them by the combined action of a 
reciprocating piston and of rakes, the teeth of which project 
up between them. The details of the plan appear to be 
well worked out, but we fear that the action of the rakes 
will be liable to cause an important percentage of the fuel 
to fall through the grate into the ash-pit. 

(No. 1672, 84.) Benjamin Littler, of Cannock, patents 
the simple form of guard for circular saws, which we illus- 
trated on page 143 of the present volume. 

(No. 1673, 64.) Clinton Edgcumbe Brooman, of 166, 
Fleet-street, patents, as the agent of Elijah Weston, of 
Buffalo, U.S., placing partitions in the water spaces 
surrounding the fireboxes in locomotive and other boilers, 
for the purpose of separating the ascending and descending 
currents of water. There is nothing new in this, The 
patent also includes the employment of graduated openings 
coveted with wire gauze, in firédoors of furnaces, and an 
objectionable arrang t of water bridge in a locomotive 
firebox. 

(No. 1685, 104.) Francis Alton Calvert, of Manchester, 
patents a curious arrangement of steam engine, the con 
struction of which it would require drawings to explain. 
The plans are improvements on those patented by Mr. 





Calvert in the year 1864 (patent No. 2555 of that year) 
(No. 168%, 6d.) Charles Henry Gardner, of West 
Harding-street, Fetter-lane, patents a form of lubricator 
for shafting, in which the supply of the oil to the bearing 
is governed by causing it to flow down small grooves 


formed in the surface of a pin inserted in the hole leading 
from the lubricator to the shaft. 

(No. 1689, 44.) Osman Barrett and George Printy 
Wheeler, of Mitcheldean, patent making mortar of slag 
and calcined coal shale clay in combination with lime. 
The mixture given by the patentees for producing one ton 
of this mortar consists of the following proportions: 288 lb. 
of lime, either caustic or hydrate; 1728 lb. of slag; and 
224 Ib. of calcined coal shale clay. 


THE LOUISVILLE BRIDGE, U.S.A. 


Is the fifth volume of Exatyegnrne, page 507, we pub- 
lished drawings and a description of the Louisville Bndge, 





(No, 1626, 44.) Francis Henry Lloyd, of Wednesbury, 
patents methods of making steel and iron tubes and gun 
barrels by casting hollow conical ingots, reducing these 
ingots by rolling and boring, and then, subsequently, roll 
ing them, and, if necessary, finishing them by a drawing 
process. 

(No. 1629, 84.) John Snape, of Mountain Ash, near 
Aberdare, patents an ingenious arrangement for compli- 
eating an ordinary plupger pump, and producing a greater 
irregularity in the flow through the delivery pipe than 
would otherwise exist! We should scarcely have thought it 
worth while to patent means for producing such ends. Mr. 
Snape, however, speaks of this contrivance as if it actually 
had advantages. 

(No. 1640, 84.) James Wilson, of 2, Royal Exchange- 
buildings, patents, as the agent of John O. York, of New 
York, the method of constructing wooden railways illustrated 
by us on page 134 of the present volume. 

(No. 1641, 44.) James Wilson, of 2, Royal Exchange- 
buildings, patents, as the agent of John ©. York, of New 
York, a method of manufacturing wrought iron from the 
crude cast iron as it runs from the blast furnace. Aceord- 
ing to this plan the iron instead of being run into pigs is 
run into ingots, and at the same time about 25 per cent. of 
black oxide of sand ore is mixed with it, the result, says 
the patentee, being “wrought iron of excellent quality.” 
Very nice this, and, we may add, very wonderful ! 

(No. 1647, Is. 4d.) William Robert Lake, of 8, Sonth- 
ampton-buildings, patents, as the agent of Orin Clark 
Burdick, of Providence, U.S., arrangements of bolt making 
machinery, which we could not describe without the aid of 
drawings, but which include some peculiar features render- 
ing them worthy of notice. 

(No 1656, Is. 4d.) Abraham Hemingway, of Man- 
chester, patents diminishing the resistance of the motion of 
slide valves by mounting such valves on rockers. Slide 
valves have often been mounted on rockers and rollers, 
particularly in America; but there may perhaps be some 








novelty in the details which Mr. Hemingway proposes to 








over the Ohio, 144 miles below Cincinnati. It is one of the 
largest bridges that has been commenced in the United 
States, having a total length of 5280 ft., divided into twenty- 
seven spans, including one ewing girder 264 ft. in length, 
giving two clear openings of 114{t. 6in. each. The work 
was commenced on the Ist of August, 1867, and since that 
time has been energetically carried on. It was expected, 
indeed, that the structure would have been opened for traffic 
last November, but the work was greatly retarded by the 
extremely bad weather of October and November, and its 
= tion has been materially delayed by an unforeseen 
accident, by which the faleework for erecting the last span 
was lost. The masonry (says the Journal of the Franklin 
Institute) was completed in the latter part of November, 
and on the ist of December al! the spans were in place 
except one of 245.5 ft., adjoming the 400 ft. span over the 
Indiana Channel. The falsework for this last span had 
been raised, and everything was ready to commence putting 
on the iron of the superstructure. At this time reports were 
received that the river was rising al] the way from Louisville 
to Pittsburg. As it was impossible to secure the ironwork 
before the water would reach its highest point, it was thought 
tdvisable to suspend the putting on of iron, weight the false- 
work with stone, and wait the action of the water and drift 
fora fewdays. On the morning of the 6th a light salt boat 
was blown trom her course, and lodged against the trestles, 
knocking a portion of the foundstions from two; the water 
was now at its highest stage, and the officers of the Bridge 
Company were congratulating themselves on the prospect of 
being able to repair this slight damage as soon as the water 
fell a little, and go on with the work ; all these anticipations 
were turned to disappointment, for, on the morning of De- 
cember 7th, a steamboat, with a tow of barges, started over 
the falls in the fog, missed the channel, struck the falsework, 
and knocked it down; the trestles carried with them the 
cribs on which they were supported, leaving a clear gap of 
244.5 ft. width, at the bottom of Which was an almost irre- 
sistible body of water having a velocity of 16 miles per hour, 
and a depth of 16 ft. i 

The 400 ft. span was ——~ < its pier bearings No- 
vember 27, barely escaping the of this flood ; the top 
falsework of this span was taken and sent on shore, 
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while the bottom consisting of five large towers 


was B pe 
over into the river and allowed to float away, it being great 


to open the channel to 


ay. 


importance 
possible del 


the 


This is the longest iron truss yet erected in America, and 


with the 370 ft. span over the middle 


channel constitutes an 
. wee | 








array of constructive details of great interest to t 
in bridge construction -ehannel spans are of the 
“ triangular plan” as arran Mr. Fink, and in vertical 









position are ~ over-grade” ort 
above low-water line of 90 ft. 


+, 
int 


ugh,” having a clearance 
he middle, and 964 ft. in 


the Indiana Channel, each spam-consists of four trusses 46 ft. 


deep, each complete in itself, artanged two on either side of 
The distance between centres of the trasses 


the roadway. 


firming the pairs is 34 in. in the 380 ft. span and 41 in. in 


the 400 ft. 


Lhe distances from the dividing lines of these 
pairs of trusses transversely are respectively 25 ft. and 25 {t. | rapid and brilliant exeeytion is needed to develop the infinite | and Co.'s engine & 
7 in., the flooring being supported on trussed 12 in. beams | variety of tone of this great j 
at intervals, longitudinally, of 15 ft. 4 in. is 370 ft. and 14 ft. | metal pipes are made of an 


3 in. in 400 ft. span, clear width of roadway 20 ft. 6 in. 


Each truss was swung on its pier ——_ independent of | 

ue strain from an 
irregularity there might be in workmanship, by allowing eac 
no perceptible | 
span, and in | 
both, the trusses were bolted to each other, without chipping | 
it holes, each span has a camber at the 


the others, the object bemg to avoid un 


truss to take its natural curve; happt 
difference was found im the four curves of either 
i the } 


or reaming 


of ‘in. th 





centre y give entire satisfaction to their engineers. | 
Messrs. Albert Fink and F. W. Vaughan, and are admired | 
for their lightness and simplicity by all who have examined 
them. Since the accident the engineers have been resolutely 
at work repairing damages, the frequent rises and disagreeable 
weather of this tin year prevent such rapid progress as | 
might be expected in summer. The plan for the new false- | 
work is such as to do away with the difficult work of sinking 
cribs in the ewift water as far as practicable; 
wide and 5° ft. long has been sunk in the middle of the space, 
on this crib three trestles will be erected, one vertical and one 
leaning towards either pier, supported on each pier will be 
erected a trestle leaning towards one on the centre crib. 
These trestles will be leaned so as to be connected by a fifty 
feet truss on top, forming a huge straining beam 122 ft. 9 in. 
span. 

H.M.S, ACTIVE. 

THRee weeks ago we gave an account of the performance 
of H.MLS. Active, on the cecasion of her measured mile trials, 
and we now have to record the results obtained during her 
six hours’ sea trial which took place on Friday last. As we 
have already stated, the Active is a sister vessel to the Volage, 
and the trials of the two ships have a special interest from 
the vessels having been engined by different makers. For 
convenience of reference, we repeat with the subjoined 
details of t < hours’ trial of the Active, the principal 
dimensions of ber engines; and, for the sake of comparison, 
we place side by side, with these particulars, the correspond- 


re 


ing informat 


during her six hour 


our last volumes 
Engine s 
Active. Volage. 
Class ... . Direct-acting ... Trunk 
es f Humphrys and J. Foun and 
l ennant. Son. 
Nominal horse power 600 H.P. 600 H.P. 
Diameter of cylinders* 88 in. 934 in. 
e trunk on 434 in. 
Effective diameter of 
cylinders 88 in. 86 in. 
Stroke ... 3 ft. 6 in. 3 tt. 9in. 
Vessels 
Draught of water for- 
ward a as 16 ft. 6 in. 16 ft. 6 in. 
Dranght of water aft 21 ft. 6in. 21 ft. 6 in. 
Performance on Six Hours’ Continuous Trial. 
Mean pressure of steam 25.6 lb. 27.5 lb. 
vacuum, forward... 25.6 in.) Oon7: 
‘ On A: 20.4 In. 
, a aft oon 25.5 in. 
Mean revolutions of en- 
gines per minute seo 74.11 78.94 
Mean indicated horse 
power . ae on 3878.25 H.P. 4504.1 HP 
Mean speed of vessel ... 14.818 knots 15.38 knoi 
Total quantity of coal 
burnt in six hours 87 tns. 12 cwt. 42 tns. 6 ewt 
Censumption of fuel per 
IDG) i horse power 
per hour oes ese 3.617 th. 3.5. Ibe. 
THE ROYAL ALBERT HALL ORGAN. 
On last week, for the first time, a trial was 


We 


e of “ The Grand Organ” 





iting to the Volage and her performance 
rs’ trial in December last (vide page 432 of 


which is being built 


4 


made of massive ivory, and so exquisitely 
least touch is sufficient to sound 
standing the size of this organ, any lady 
with the same ease and with the same rapidityas 
cot piano. If anything, the notes are almost too 
sounded, and searcely give that rest for the hand to 
| organists are so mach accustomed. This, however, is a fa 
| on the right side, and one which will bear good fruits when 





i. oy of 5-9ths tin and 4-9ths lead 
| The front pipes are made almost entirely of tin, there being 
ninety parts of that metal to only'ten of lead. These outer 
pipes are burnished and polished in the same manner as those 
of the great continental organs ; the burnished metal, in fact, 
is made the chief ornament, and a most effective one it is. 
The organ will be supplied with wind by means of steam 
power, as in the case of the Liverpool orgatt ig St. s 
| Hall. Mr. Penn is making two eight-horse power, x 

for this work, which will be able to work up to j 

power with ease, and give the very decided of air 
required for playing with full power when all the are 
opened. The main reservoirs into which the compressed air 
is foreed are placed in a chamber in a dry position, The 
feeders supplying the air are of the most ample size, and 
constructed to reeeive their wind from the room above, and not 
from the locality in which they are placed. To carry out 


one erib 14 ft. this arrangement, which is one of the highest importance, 


passages are provided for the windshafts to and from the 
organ to the chamber in which the main reservoirs are placed. 
The main reservoirs in turn deliver their wind to numerous 
subsidiary reservoirs in immediate connexion with the pipes. 
The mechanical arrangements effected by the pressure of 
| attenuated and compressed air vary from four to forty inches. 
The light touch of all the key-notes is alike. The pedal 
arrangements are divided into ten distinct parts. 
The external aspect of the grand organ is very imposing. 


It is not disfigured by acase. The pipes, carefully graduated |) 


as to height, mse in four great clusters of spires, two at each 
end and two in the centre. In the three sides which front the 
audience are three vaulted lofty openings which allow all the 
| works to be seen, and in the background is a perfect forest of 
pipes. The base, or stand, of the organ is about 21 ft. high. 
Lhis is of carved oak with a recessed Italian doorway in the 
centre, in which, at the keys, the performer sits. The oak 
sereen which forms the external face is, however, merely a 
screen, for the organ itself is built on massive stone founda- 
tions, which the oak-work encloses. The instrument will 
cost, when complete, about 10,0007. It has been built under 
the direct supervision of Sir Michael Costa, assisted by Mr. 
Bowley, of the Crystal Palace, and Sir Michael, we believe, 
pronounces it to be perfect in tone and working.—Pall Mall 


(razette. 





FIRE-ENGINE TRIALS. 

Iw our “ Notes from the North,” last week, we reported 
briefly to an important trial of steam fire-engines, which had 
recently taken place at Glasgow. Unlike the trials held at 
Newcastle in 1568, and on which we commented on page 346 
of our sixth volume, the Glasgow competition took place 
between engines of almost equal size, and it is probable that it 
is altogether the most important trial of the kind which has 
taken place since those held at the Crystal Palace in 1868. 
Under these circumstances, the following particulars of it 
will be interesting : 

{he Glasgow competition originated in an advertisement 


issued by the civie authorities on the Ist October, 1869, for | 
Two were sent in, one being | 


tenders for a steam fire-engine. 
from Shand, Mason, and Co., and the other from Merry- 
| weather and Son, both of London. 





ent. All the internal | 


At a committee meeting | 


held on the 19th November, it was agreed that a competitive 
trial of the two engines should take piace in Giasgow, and to 
this both parties agreed, the time fixed being 19th January, 


| 1870. 


Upon the application of Messrs. Merryweather and 


don, this time was subsequently extended to the 4th Mareh, 
a period of six weeks. On the ist March, Mr. Shand arrived 
in Glasgow, with engine and men, in readiness for the trial, 
but at the request of Messrs. Merryweather and Son, it was 
again post ned to the lsth March, @ period of two weeks. 
We give the following copy of the report of the judges 


| Messrs. David More, benjamin Conner, and James Bryson: 


“The engines having been taken from the fire-Engine | 
Station to weighing machine at foot of Dixon-street, fully | 
equipped, were found to weigh (by certified report trom | 






equal to Ivy in.) 


stream of water t 


arrangements » 
water through the 
to each jet), fitted wil 


ing all 
The engin 


hose attached to Shand, M 
in 15 seconds thereafter sae” 
burst a hose, thus bringing thi 


E 


trial toa 


15 seconds. After these tests had been 


lows: Boilers and fyel—Both boilers are strong and well 
x ly adapted for mre ee and 

main steam at ahigh pressure, as gures 
indicate. coal ec during the trials was, for 
Mason, and Co.'s , Sewt.; M and 

Son’s etigine, 9 owt. Ogr. 2 We may mention, however, 
‘ht aan at 6 bad « sto for 1 minute 

ww which reduce the apparent advan- 
tage over weather ‘s. As we do not deem it 


in passing may say that Merryweather and Son's has two 
direct-acting pumps, Shand, Mason, and Co.'s having three. 
This gives the latter the benefit of a more continuous stream 
of water and greater regularity in working; and whilst both 
engines are good specimens of engineering, we are inclined, 
in aceordance with the results indicated in the former part of 
this report, to give, after due consideration, our decided pre- 
ference to Mesars. Shand, Mason, and Co.'s engine.” 

The Glasgow. Watching and Lighting Committee, having 
considered the ing report on the 25th ult., agréed to 
express epproval, » ond 50 rosneemand shes the engine of 
Shand, Mason, and Co. be purchased, after a satisfactory test 
of the boiler had been made. 


Convict Lazovr.—A Parliamentary paper on Chatham 
i a memorandum by Lieutenant- 
t soil 

the 





doekyard extension ts 
Duco Clarke, Dihosine g out that in the 
ustruction of works on and uncertain soi 
Medway the labour of convicts has not proved so economi- 
cal as was In construction 
wall and eroban’ f around St. Mary's Island there was 
work which could only be carried on at or near low tide, 
| when every moment was of value; and, in uence 
|of the necessary regularity of the hours of for 
the prisoners, and the length of the interval allowed for 
dinner, parades, &c., they were so seldom able to work out 
| « tide, that the task, if inttusted solely to them, would have 
been endless. Very often the hour for their return to the 
| prison would arrive at a time when the shoring of a 
| portion of the trench, or some other equally important work, 
| was in such an unfinished and insecure condition that it 
| could not be left for the night without imminent danger 
| of serious damage. It is necessary, therefore, to beve at 
| hand a considerable force of free men to replace the convicts 
| at such times. The directors of eonviet pri are alwa 
| willing te sanction any desirable modification of the rules 
| consistent with the discipline, health, and secure custody of 
| the prisoners; but Colonel Pasley, who has charge of the 
| works, does not think much can he done in this direction 
without an increase in the namber of guards and prisou 
officers, the cost of which would op to neutralise any benefit 
that might be derived from the change. It isstated, also, that, 








th \Jbert Hall, at the Rotunda Works of Mr. | weigber) asioilows;: Shand, Mason, and Co.'s engine, 42 ewt. | jn consrquence chiefly of their unekilfulness, a Fi myer 

illis amden-town. This magnificent instrument ie | ggr.; Mesryweather and Son's engine, 46cwt. 2qr. The | yequire @ much larger quantity of plant and tools to en- 
remal : nly on account of its size and the number of | engines were then placed in position ready for testing, their | ahie them to complete a given work than would be 
its pipes, but also on account of the excellence of its design | suction pipes for drawing water being putin the river Clyde. | requisite if it were executed by free workmen. The 

{construction. Itis 66 ft. wide, 70ft. high, and 40 ft.: To each engine was attached 280 it. of delivery hose, sup- | ewploywent of convicts in i making and otherwise 

p. It weighs over 150 tons, and has nearly 10,000 pipes | plied by their respective makers. The nozsies were, for } upon these works will tend to reduce their cost, but not to 
in it. Thelargest pipes are 2 ft. 6 in. diameter—the smaliest Shand, Mason, and Co.’s engine, No. 20, equal to lyyin.! anything like the extent that was hoped. ‘he final cost 
alrout a « of inches long, and not much thicker than | Merryweather and Son’s engine, No. 21, equal to lyin. | of carrying out the approved project of 1865 will not fail 
barley straw. In all there are some nine miles length of pipes | These branch pipes were then laid upon a frame erected for | far short | the estimate then given—viz., 1.790,0002. ; and 
of various sizes. There are no less than 138 stops, 20 coup-| the purpose, both being at the same angle, and securely | there are works not included in that estimate, but which 
lings, and 60 combination pedals and combination pistons. | jashed to said frame. Al being im readiness; the word to! wij be requisite before the new dockyard gan be 
The extreme range of compass from the highest to the lowest | commence firing was given at 12 hours 5) minutes, and in | placed in working order, namely, factory buildings, officer, 
notes is nine octaves apart. There are four sets of manual | 9 minutes 45 seconds Shand, Mason, aud Co.'s engine eom- | tramways, gas and water maine, and service piper, and me- 
keys and one set of pedals. The manual keys extend from | menced working, with gauge showing 100ib. pressure of | chinery generally. At Port h extension aled the ex- 
CC to C in Altissimo, or 61 notes; and the pedal from COC | steam per square inch. Merryweather and Son’é engine | pected economy through empleo: of con viets bas not been 
to G, or 32 notes. The pedal organ consists of 21 stops, the | commenced work in 10 minutes, with steam at 100 1b. pres- | realised to the extent caiculated on; the number of convicts 
choir organ of 20 stops, the great organ of 25 stops, the swell | sure per square inch, as indicated by gauge, Both engines | available has not been equal to that whieh was assumed when 


ot ) at ps 


* In the particulars of the engines of the Active, given on 
present volume, the diameter of the cyhnders 


page 163 of the I 


was, by an error, given as 80 in. instead of 88 in. 


distance water could be thrown horizontaily. 





the solo organ of 20 stops, and there are 14| were then put under test No. 2, 60,5 to show the greatest 
During this | design will probably reach 2,207 000., 
test notes were taken repeatedly and aceurately of the dis- 
tances each engine was throwing the stream of water, and | 1865. 
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being little jess than 
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CUNNINGHAM’S SHOT RACK AND CARRIAGE. 
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Fie. 5. 


“ N.B.—The defect alluded to has been perfectly remedied, 
the studs are now accommodated to the rifle grooves with the 
greatest ease.” 

| The illustrations, Figs. 5 and 6, show the shot carriage and 
slings, which latter form, as it were, a part of the carriage. 
In Fig. 5 the a will be seen suspended in the slings 
| to which a tackle has been hooked, the upper block being 
| attached to a traveller on the overhead shot railway. The 
projectile having been hoisted up is thus on the eve of being 
| introduced into the bore of the gun. Fig. 6 represents the 
| projectile being carried along upon the carriage on which it 
| is lifted from the shot rack (this shot rack, as may be sup- 
| posed, is not an ordinary one; indeed it is so complicated, 
| being of itself a machine, that we explain it specially below). 
The carriage forms a lever, the wheels and axle being 
| the fulerum ; the short ends of the lever extending beyond 
| the axle are formed into blunt hooks, which are inserted into 
| slots on each side of the shot slings. One man, by heaving 
| down on the handle end of the carriage, can lift up a 600 Ib. 
| shell with the greatest ease, and wheel it along. The hoop 
| over the end of the shell and the straps connecting it with 
the slings are for the purpose of keeping the slings in 
position upon the shell when the carriage is wheeled against 
it to take it up. 
Figs. 1, 2, and 3 represent the shot rack, the chief feature 
}of which is that it is fitted with movable bottoms, so that 
| each projectile rests upon a movable base, which allows the 
| shell to be upset and brought down upon the deck in a 
| horizontal position (see Figs. 2 and 3) by means of a powerful 
| lever. 
| In the illustrations, 1, 2, 3, and 4, Fig. 1 represents 
|a 600 lb. shell standing on the rack, B, and upon a 
| movable base, D, having an axis at C; His a socket into 
| which is inserted an iron lever, E, which is furnished with 
| saddles or crutches, upon which the shell rests; F is a clamp 
| securing the projectile to the side of the vessel represented by 
| J, and it is to be understood that this clamp can be removed 
without delay or difficulty. When the shell is thus set free, 
it can be easily hove down, the act of which is seen in Fig. 2 
One man is quite eufficient at the end of the lever, both to 
ease down and lift up the 600 Ib. projectile. 

Fig. 3 represents the shell eased down on the deck ina 
horizontal position, in which attitude the shot-carriage, A, 
already described, is wheeled over it; the ends of the lever 

| like terminations as at B, are inserted in the slots, B B, Fig. 
| 4, and the projectile lifted and conveyed away with the 
| greatest possible ease. This shot carriage has also proved 

. , ; ic | of great use on shore in conveying these ponderous shells 

Ws have frequently alluded to Mr. Cunningham's inven- proposed by Mr. Cunningham, consisting of a clip sling, | from point to point in forts and arsenals. 
tion for working heavy guns, both on shore and afloat, and to | which is readily fitted on the shell when in a horizontal 
the different modes now in use for working our ponderous | position, and a small truck on a pair of wheels, having two 
ordnance, and bringing them under perfect control, even ina | hooks, which hook into eyes in the sling. By bearing down 
heavy sea-way. As our guns have increased in weight and | the handle of the truck the shell can be easily raised off the 
calibre, great difficulty has been expetienced in handling and | ground, and run along the floor by a single man; when it | on Saturday last, in his 84th year 
transporting their enormous projectiles from the magazines | arrives near the poe» f the sling is attached to the tackle on ¥ enmiataei 
and shot racks to the mouth of the piece. We now, therefore, | the traveller, the shell is then hoisted and transferred to the| Tar Marpstoye Steam Roxier.—The Maidstone Local 
give insertion to another invention of this gentleman for | muzzle of the gun, into which it is entered a short distance | Board have purchased the steam roller from Messrs. Aveling 
facilitating the manipulation of these ponderous shells | sufficient to give it support, when the sling is detached and | and Porter, to which allusion was made in last week's num- 
required for our modern guns, and it should be borne | taken back for another shell. ber of Eneryegnine. The roller has been working in the dis- 
in mind that up to a recent period the process of loading a “ This arrangement had a great advantage over the ordi- | trict for the past four months, and therefore been thoroughly 
600-pounder has been sccomplished by eight men in ten | nary shell bearer, requiring only one man instead of four | tried. 
minutes; whereas. notwithstanding the last clause in the | men to move the 9 in. shell, weighing 250 Ib.. from the top | Tue Tay Ratuwar Baipee—The passing of the Tay 
extracts which will be found below, the 600-pounder shell | of the lift to the gun. This appears to the committee a great | Bridge Bill through Parliament is now felt to be a certainty, 
is transported from the racks in the turrets of the Monarch advantage, as dispensing with the services of a number of | and this being the case the North British Railway directors in- 
and introduced into the bore of her 25-ton gun by the process | men, who are employed at very heavy slow work, in the rear | tend immediately to proceed with the necessary preliminaries, 
how before us by two men in two minutes. of the casemate, where they are most exposed ; in this opera- | so that the operations may be commenced without delay. 

Whilst cannon balls weighed no more than 32 1b., or at | tion they occupy so much space, that if more than two guns | Certain important alterations are contemplated on the 
most 68 Ib., the process of lifting them up and placing them | had to be served from the same lift, confusion and accident bridge, with the view of reducing the expense and improving 
in the bore of the gun was not difficult, but when they rose | would probably arise in the heat of action, which would be | the gradients. Subscriptions are flowing in at the rate of 
to 300 Ib. and reached 600 Ib. in weight, it may be readily | most inconvenient, and would probably retard the fire of | 2000/. or 30002. per day. The works are expected to be begun 
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Tus tate Mr. Cuantes Greex.—Mr. Charles Green, 
the veteran aéronaut, died somewhat suddenly at Holloway, 

































understood that the old system could no longer be sustained, | the guns. | by August. The municipal authorities of Perth have con- 
and that mechanical help became necessary | “This inconvenience would undoubtedly be greatly di- | sented to withdraw their opposition to the Bill on the follow- 






The illustrations which we give represent a method for minished by the shells being conveyed along the floor of the | ing conditions: The North British Company to pay the 
raising and transporting shell and shot, which has already | casement, by a single man with a small band truck, but it is | Perth Town Council 1007. to defray the expenses incurred by 
been in use for upwards of two years at Shoeburyness for | most desirable that some contrivance should be made to | them in opposing the Bill ; 5001. whenever ground is broken 
the 600 1b. shell of the 25-ton gun, and which was very | supply a defect in Mr. Cunningham's arrangement, by | for the erection of the bridge; and 650/. per annum in 
favourably spoken of in the report of the defence committee, affording, as in the case of the ordinary shot bearer, means | tuity should the Council allow the height of the bridge 
in reference to the 300 Ib. gun at the new fort of Gilkicker. for guiding the studs on the shells into the grooves in the | aa brass from 111 it. to 80 ft.; or 4601. should the 
“ Extract from the rt of the Fortification Committee. | bore of the gun. | height be reduced to only 90 ft. It is understood that the 














A wz No. 5.— Record of Experiments conducted at “The Committee are of opinion that the present shell- | Council are willing to allow the reduction to 80 ft. to be 
Gilkicker Battery on the 29th December, 1868. bearer, as used at these experiments, is totally unfitted for | made, and that the number of arches in the bridge should 
Exrract. the supply of shot or shells exceeding 250 1b. in weight, and | be 18 instead of 12 asin the original plan. The above 





therefore when heavier guns are employed bearers on trucks | — = course, we ml agreed to, will have to be 
sanctioned by the Board rade. 





“ In the course of the experiments at Gilkicker the Com- 
mitteee had an opportunity of seeing s ‘shell carrier’ tried, ! must be adopted. 
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THE EAST RIVER BRIDGE, NEW YORK. 


COLONEL WASHINGTON A. ROEBLING, ENGINEER. 
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PEPUUTTUUT 








Tue energy with which the work connected with the great 
bridgé that is to cross the East River, and connect the cities 
of New York and Brooklyn, is pushed forward, leads us to 
imagine that but little time will be lost in the completion 
of the work, which may be considered now as fairly 


in hand. The contract for constructing the great caisson, 
which will form the foundation of the tower on the Brooklyn 
side was concluded on the Ist of December last, and it 
should have been completed and launched on the first of 


last month. Those inevitable delays which contractors 
ure generally heirs to, have, however, apparently prevented 
the caisson from being finished to time. The illustra- 
tions explain thoroughly the construction of the caisson, 
and show it, by anticipation, im situ, the intended method 
of excavation being also shown. ‘The structure is 168 ft. 
long and 102 ft. wide on the outside, and the air chamber 
within which the excavation will be conducted is 166 ft. 
by 98 ft., and 9 ft. high. The following figures will show 
the quantity of materials employed in building the caisson, 
Timber “ 105,000 eubie feet 
Wrought iron ae 90 tons 








FIG. |. 


as compact and close fitting as possible. The timbers in 
each course were wedged into place, and the whole was well 
grouted with pitch before another course was laid on, and 
each tier is bolted independently together as well as to 
the other courses. The bolts are 1} in. diameter, and are 
nowhere placed more than 2 ft. 8 in. apart, their position 
and direction being such as to bind the whole structure 
together vertically and diagonally. To the bottom of the 
oaken course before described is fastened a cast-iron sole 
plate 8 in. wide on the flat side, 24 in. thick in the middle, 
and of a curved section, as shown in the enlarged sketch of 
the toe of the caisson. It is cast in 8 ft. lengths, bolted to 
the oak course by bolts 2 ft. apart, and secured also by a 
covering of boiler plate 4 in. thick, as shown, which extends 
for 3 ft. up the inside and outside of the caisson, and which 
also serves to protect the lower timbers. Of course all the | 
outside timber joints are well caulked, and as a further pre- 
caution a sheet of tin between two thicknesses of felt en- 
closes the caisson on every side, for a height of about 13 ft., 
at which level it stretches over the whole area which forms | 
the roof of the air chamber. Outside this sheathing on the 
sides of the structure the 4in. close planking is secured. 
to complete the list of precantions to keep the whole water- | 
tight, all the through bolts are provided with india-rabber 
washers. On top of the ninth course comes the first course 
of the roof of the air chamber, and above that, four other | 
tiers of 12in. square timbers, which complete the caisson | 
proper. Similar precautions have of course been taken to 
make a solid work of the roof, which were observed in 
putting together the sides of the caisson. Five parallel | 
trusses are built within the air chamber to stiffen and sup- | 
port the structure. 
' 





Above the upper tier of close timbering which completes 
the roof of the caisson, are laid fourteen courses of 12 in. 
timbers, placed one foot apart, and arranged in headers and 
stretchers alternately, as shown in the sketch, the space be- 
tween being filled with concrete. Upon the top of these | 
comes a final course of close-laid timbering of the same 
scantling, which form the platform which is occupied by the 
plant required for the operation of lowering the caisson into 
place. A staging is built outside, as shown in the illustra- 
tion. Water, air, and supply shafts penetrate from the top 
to within the air chamber. The forme are rectangular, 7 ft. 
by 6 ft. 6in., and extend below the bottom of the caisson; | 
the air shaft is 21 in. diameter, and that for supply is 3 ft. | 
6 in., both being fitted with ordinary sir locks. When in | 
position, the water within the air chamber will be pumped | 
out, and the enclosed space kept dry by pneumatic pressure 
in the ordinary mannér. The water shafts will also serve as 
a means of removing the excavated material. Over the 
water shafts a tramway and staging will be erected, as 
shown in the sketch. The tramway extends over the sides 





Timber in the launching frame 68,000 feet 
ways ... 69,000 
The lower and angled portion of the caisson which forms | 


the sides of the air chamber, is formed of nine tiers of tim- | 
ber, as shown, the lower one being 8 in. wide, and the top | 
one 9 ft. Theslope on the outside of the caisson is 1.6 in | 
12, the batter on the inside 10.8 in 12. The bottom course | 
is of oak 13 in. by 15 in., and it projects beyond the face | 
of the upper timbers 12 in., so that it may be flush with | 
the surface of the caisson when the sheathing timbers are | 
Jaid on. The ends of these oak timbers are spliced with a 
scarf joint 6 ft. in length. To strengthen the angles of 
the caisson, and prevent as far as possible any tendency to 
open at the corners, knees of tamarask, 20 ft. each way, | 
are introduced. The other timbers of the lower portion | 
of the caisson are 12 in. square, and laid alternately | 
in headers and stretchers, as shown. In putting ail | 


of the caisson, and the trolleys, when loaded, are run down 
the incline, discharging their contents into lighters along- 
side. A considerable quantity, however, of the excavated 
material will be deposited on the outside of the caisson, to 


that the foundation will be slowly and evenly lowered to its 
ultimate level, when the air chamber and shaft will be filled 
with masonry and concrete, forming collectively a mass 
weighing some 17,000 tons. 


COMPOUND MARINE ENGINES. 
Ir is now about sixteen years since, in 1854, the then 
firm of Messrs. Randolph, Elder, and Co., of Glasgow, built 











their first set of compound engines and fitted them to a 
screw steamer. At that time such engines were regarded | 
with no great favour, ship owners then not being 80 | 


these timbers together, great care was used io make them | familiar with the use of steam power at sea as they now | a0 auxiliary engine for hoisting, &. 





are, and not being so alive to the decided advantages which 
economical engines porsess. As sea-going steamships in- 
creased in number, however, the compound class of engine 
slowly but surely became more and more extensively 
adopted, and at the pre-ent time there are but few of our 
leading engine building firms who are building engines of 
any other kind for sea-going merchant steamers. There 
can be no doubt that this result is to a very great extent 
due to the energy and skill of the late Mr. John Elder, who 
besides being the originator of many improvements in com- 
pound marine engines, devoted many years of his life to 
introducing such engines, and proving practically what they 
could do when properly designed and constructed. Of late 
years, as we have said, engines of the class which Mr Elder 


| advocated have become decidedly popular, and it is satis- 


factory to learn that, including eighteen sets now in hand, 
his firm have constructed ninety-four sets of compound en- 
gines, seventy-one being for screw ships, and twenty-three 


| for paddle steamers. The aggregate power of the engines now 


in course of constraction at Mr. Elder's works is nearly 
7000 nominal horse power, and fourteen out of the eighteen 
vessels to which these engines are to be fitted are being 
built at the same establishment. 

Taking into consideration the circumstances we have 
stated, we propose to illustrate in ExGrxeentne, some of 
the principal types of compound marine engines now being 
constructed by our leading firms; and we give this week 
engravings of the first of these examples, namely, the en- 
gines of the paddle steamship, Sin Nanzing, lately built and 
engined at the Fairfield Works of the late Mr. John Elder, 
Glasgow, for Messrs. Trautmann and Co., of the North 
China Steam Navigation Company. In constructing the 
Sin Nanzing, the puilders contracted that with 100 tons of 
dead weight on board the speed of the vessel should not be less 
than 14 knots per hour, the consumption of fuel at the same 
time not exceeding 25 ewt per hour ; while with 668 tons of 
dead weight on board the vessel was to attain a minimum 
speed of 10} knots with a maximum consumption of 20 ewt. 
per hour. On her light draught trial over a run of 28 knots 
made on the 25th of October last the Sin Nanzing was found 
to fully satisfy the above conditions; while on her deep 
draught trial on the 30th of the same month, a run of 
90 knots was made at a mean speed of 10.86 knots with 
consumption of but 18} ewt. of coal per hour, the speed 
being thus greater, and the consumption of fuel less than 
that stipulated by the contract. 

The general arrangement of the engines and boilers of the 
Sin Nanzing is shown by our illustration on page 215 of the 
present number; while our two-page engraving shows the 
engines in greater detail. Referring to the illustrations first 
mentioned, it will be seen that the engines, which are of the 
inclined direct-acting class, are situated abaft the boilezs, ths 
latter, which are two in number, being placed side by side, 
as shown in Fig. 9. The boilers are of plain cylindrical 
form, and have each three furnaces 2 ft. 6 in. in diameter 


| fired from both ends The furnaces are in communication 
assist in keeping it steady. By these means it is anticipated | 


with a kind of combustion chamber at the centre of the 
length of the boiler, from which tubes extend to the smoke- 
boxes and uptakes at each end. Each boiler is furnished 
with a high and capacious steam dome, which is connected 
by a pipe to the cylindrical cast-iron casing to which the 
safety and stop valves are fitted, as shown in Figs. 6 and 9. 
The pressure in the boilers during the trials varied from 
50 to 55 Ibs. per square inch. The coal is stowed in bunkers 
which pass athwart ship forward of the stokehole, and also 
extend down the sides of the stokehole and engine room, as 
shown in Figs. 6, 7, 8, «nd 9. In the forward stukehole is 
placed a small auxiliary boiler used for supplying steam to 
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The arrangement of the engines is clearly shown by Figs. 
1, 2, 3, and 4 of ourtwo-pageengraving. From these views 
it will be seen that there are two pairs of high and low 
pressures cylinders, these being placed in an inclined 
position, one pair forward and the other pair abaft of the 
surface condenser, which lies athwart ship, directly under 
the crank shaft. The centre lines of the two pairs of cylin 
ders it will be noticed are not at right angles to each other; 
bat enclose between them an angle of 60% 
rods of the two high-pressure cylinders ar 
one crank, and those of the two low pressur 


other, the two cranks being placed diametri 


Fic.4 


follows from this arrangement that the 
from the top or bottom of one of the hig 
to the corresponding end of the adjacent low 
der, the length of the connecting passag 
rendered as short as possible. It may he noticed here 
cylinders are placed so that the cent line of 
directly to the centre of the length of the 
crank-pin, and as this crank-pin receives tl ds of ewe 
connecting rods it follows that the latter have a slight lateral 
deviation from the centre lines of their cylinders, as shown 
in Pig. 2 

The arrangement of the cylinder steam passages and 
valves is shown by the enlarged sections, Fig. 5, of our two 
page engrav From these it will be seen that both cylin- 
ders are steam jacketted both at the sides and bottoms, each 
cylinder, with its jacket, being cast in one piece. The small 
cylinder has triple steam ports, each port being 15 in. long, 
and the steam is admitted by a pair of gridiron valves fixed 
on a single spindle, and kept up to their seats by light 
springs at the back, as shown. ‘The low pressure cylinders 





The cos recting | 


kept in position by perforated guard plates. The two 
circulating pumps are placed at the one end, and the two 
air pumps at the other end of the condenser, each pump 
being driven by an independent eccentric. The circulating 
pumps, which are double acting, are shown in elevation | 
and section by Fig. 3, from which their arrangement will 
be clearly seen. The sir pumps are single acting, and their 
construction and arrangement are shown by Figs. 1 and 2, 
the former figure also showing the feed pumps. 

The paddle wheels are of the feathermg class, and are 


tted with the wrought-iron floats, suelr as have been long | 


| usedl by Mr. Elder's firm, the edges of (hese floats being so 


sharp that they offer but littl resistante in entering and 
leaving the water. The principal dimensions of the Sin 
Nanzing and her machinery are are follows : 

Vessel ft. 


ast 


| Length between perpendiculars * - 226 
| Breadthofbeam —_... ‘ , -< = 


< = of hold to spardeck ... se a & 
erformance on trials 

Light Draught Trial. 
Displacement pie ase . 1115 tons 
Immersed midship section... ore . 283 sq. ft. 
Indicated horse power of engines 1435.93 HP. 


Speed an 3 «+» I4 knots 


Deep Draught Trial 

Displacement wae eve eee «»» 1560 tons 

Immersed midship section... ove -- 878 6q. ft. 

Indicated horse power of engines 1109.80 H.P. 
1110 83 
P69.85 
876.7! 
664.19 
902.74 


939 (Pp 


Average of six runs 


| Speed ose oes 10.86 kn 


Consum ptp = of fuel "per hou os ’ 18} « 
Engines it. 
Diameter of high pressure cylinders 3 
low , a 


Stroke of all cylinders 


have double steam ports, 2 ft. 4 in. long, and the distribu- | 


tion of the steam to each of these cylinders is effected by a 
pair of slide valves working in separate chambers, as shown 


in Pig. 5. The two valves are fixed on one spindle, which | 
works through a bush placed in an opening in the partition 


which divides the two chambers 
The arrangement of the valve gear is shown best by Figs. 
2and 4. Referring to the former of these figures, it will 
be seen that a spur wheel fixed on the crank shaft drives, 
through an intermediate wheel, another spur wheel placed 
on a shaft, which carries the eccentrics by which the valves 
are worked. This shaft can be moved longitudinally by 
means of the screw and bevel gear shown on the right of 
the figure, and when it is thas moved a key, which is fixed 
in the spur wheel, and which works in a spiral groove in the 
shaft. cause the latter to be t 4 ul thus 
bringing the eccentries into the Oo} a) for back 
ward or forward gear, as the case m eo. With this 
arrangement the operation of reversing while the engines 
unning is very easily performed, the motion of the 
v8, in fact, tending to assist the longitudinal movement 
shaft. The valves for effecting the distribution of 
mm to the low preseure cylinders are driven from a 
broad eccentric fixed on the shaft close to th spur 
as shown in Pig. 2. The valves for the high pressur: 
lers are driven from an ntriec at the end of the 
' 


the arrangement of rocking levers through which the mo 


is communicated to the valves being clearly shown 

4. It will be notieed from this rure that the rocking 
levers are so placed that the eccentric rods work in lines 
parallel with the centre lines of the cylinders. The eecen 
trie by which the valwes of the high pressure cylinders are 
driven is constracted so that ite throw can be varied, th« 
mode of effecting this being clearly shown by Fig. 2? 

The surface condenser ia, as we have already mentioned. 
placed directly beneath the crank shaft, and it, in fact. 
forms a kind of base plate, to which the cylinders are fixed, 
as shown in Fig. 4. The condenser is arranged so that the 
condensing water passes through the tubes, it being made | 
to traverse their length three times. The tubes are packed 
on Sewell's plan, their ends being passed through sheets of | 


Lik i ber, h re ed ut t tr plat * an 


| Diameter of air pumps 


Stroke , ‘oa 

Diameter of circulating pumps 

Stroke : oe 0 

Inameter of feed pumps 

Stroke J on 

Length of comnectin, g rods bet ween centres 

Diameter of crank pins 

Length of crank pin bearing 
rod eos 

Diameter of smal! e nd beari ngs of connec 

Length (¢ 

Diameter of crank shaft bearings 

Length 

Diameter of air pump eccentrics 

Width . eceentric straps 

Diameter of circulating pump eccentrics 

Width . , eccentric straps 

Number of tubes in surface condenser 1654 

Diameter - 

Length “ ws (effective ) 

Area of condensing surface .. oie -» 6315 aq. ft. 

Number of boilers . : ; 2 

Length of each boiler 

Diameter , 

Number of tubes in each boiler sit 

Length i 7 : ' 0 

Diameter (outside) ‘ ae 25 
™ of chimne y ee eee eve 6 6 

Tota) heating surface of the two boil --» 3611 sq. ft 

» firegrate area “ 180 


for each 


0 
~~ 


2 6 


] 
l2 0 


Capacity of coal bunkers ane on «» 197 tons 


| Diameter of paddle wheels (measured to axes of 


floats) ... ae eo og oo. a 
Length of floats 
Breadth one eas 
Number of fl nate on each wheel i! 
Besides the figures already referred to, we publish, on our 
two page engraving and the present page, some carefully re- 


duced copies of indicator diagrams taken from the Sin} 


" The diagrams in 
Fig. 10 were taken from the top, and those in Fig. 11 from 
the bottem of the forward pair of engines during the first 


Nanzing’s engines during the trial tri; 


m of the deep-< 
boilers being 53 1b., the vacuum 25.3in., and the speed 
23} revolutions per nute, the 3rd grade of expansion 


iranght trial, the pressure of steam in the 


being used. ‘The diagrams in Figs. 12 and 13 were re- 


spectively taken from the top and bottom of the aft pair of | f 
| ing strengths of the brass and iron trunnion-blocks fitted to 


| the guns under the concussion given by the firing of heavy 


cylinders during the second run of the same trial, the 44 
grade of expansion being used The pressure of steam in 
the boiler was in this case 54 1b., the vacuum 25.6 in., and 


| the number of revolutions per minute 2 The diagrams | 


in Pig. 14 were taken from the top, and those in Fig. 15 
from the bottom of the forward pair of cylinders during the 
fifth run, the 109th grade or maximum expansion being 
used. The pressure of steam in the boiler in this instance 
was 55 tb., the vacuam 25.6 in., and the speed 21 revolutions 
per minute. 

It will be noticed in thes 
from the bottoms of the cvlinders overlap, while these taken 
from the upper ends show a space between them. This is 
due to the action of the connecting rods. The latter are 


| rather short in proportion to the length of stroke, and it 


| of the up stroke is materially greater than that during the 


| 


same portion of the down stroke. When the piston of one 


of the low-pressure cylinders has performed, say, 9 in. of its | 
'on Tucsday into Portsmouth barbour. 


| ep troke, the piston of the corresponding bigu-pressur 


rrams that those pairs taken | 


and the pressure in the low-pressure cylinder, when its 
piston has moved apwards, say, 9in., is not that existing 
in the lower end of the high-pressure cylinder when the 
piston of the latter has moved downwards 9in., but is, as 
we have explained, that corresponding to a smaller move- 
| ment of the larger piston, At the upper ends of the cylin- 
| ders the reverse action of course takes place 
We may mention here that last week the Arequipa, a 
| 
| 
| 


FE linder bas moved a less distance on the downward stroke, 


= lle-wheel steamer, having engines of the same size as the 
Si 5 Raneing, was delivered by Mr. John Elder's firm to the 
Pavitic Steam Navigation Company at Liverpool. At her 
trial she attained a gis of 14 knots, the engines indicating 
1720 horse power, a very high power In concluding our 
| account of the Sin Nanzing’s engines, we should state that 
ft engravings we publish have been prepared from 
| tracings kindly supplied to us, at our request, by Mr. John 
L. K. Jamieson, under whose direction the late Mr. Elder's 
works are now being carried on. 


COUNTER-P RESSI RE BRAKES 
To tur Eprror or Enainegrine 

Srr,—Having seen in your valuable paper (of which I am 

a constant subseriber) descriptions of the Chatelier and the 
Krauss brake, it struck me that a brake even more efficient 
might be formed by the use of two self-acting valves and a 
pipe, in the manner shown in the rough sketch which I have 
nelosed. CC are the two cylinders; DD, the two slide- 
valve chests; EE, the two exhaust pipes, entering the 
chamber, G, beneath the outward-opening valve, A; F is an 
air pipe containing at ite extremity the inward opening 
valve, B, kept up by a light spring. The action is as 
| follows: First, suppose an engine thus fitted running under 
full steam, in which case t 1 will keep open the valve 


Bir) 
\ / 
F 


So” 

4 (through which and the blast nozzle it will escape up 
the chimney), and the spring will close the other valve, B. 
Second) y; let the engine be reversed at speed ; the pistons 
will then create a vacuum, thereby closing the valve, A, and 
| opening B, admitting fresh and cool air into the cylin ders. A 
srnall jet of water might be allowed to mingle with the airin G 
quired to lubricate the pistons, and be pumped by them 
o the boiler together with the air. Trusting you will 
t consider me as one of that “ unfortunate and importunate 
ss of would-be inventors,” but will kindly give this second 

letter a place in your columns, I remain yours obediently, 

: Steruen H. Terry. 

Weston Rectory, near Oldham, Hants, March 14, 1870. 


t 


1.M.S. Mowarcu.—The turret frigate Monarch steamed 
to Portsmouth harbour on Tuesday morning from Spithead. 
ce sailing from Annapolis on the 4th inst. the Monarch 
uched at no port previous to her arrival at Spithead 
it 2am. on the ]4th the w i commenced blowing 
very strong from the south-west, with a heavy sea f 
the sh p, and continued until the afternoon of the 16th. 
the height of the gale the guns in the after turret were cast 
loose, and five rounds fired from each, with shot and full 


powder charges. The greatest ease and security were found 


| in working the guns under these conditions. At other times 


during the homeward voyage experimental firing was carried 
out, with the same guns, to ascertain the comparative work- 


charges. The starboard gun in the turret is mounted on 
iron trunnion blocks, and the port gun on brass blocks. The 
guns were fired on the three steps of elevation available in 
turrets, at 6 deg., 12 deg., and 16 deg. of elevation and de- 
pression. The resu proved incontestably the superiority 
if wrought iron over brass for the purpose, and, indeed, es- 


| tablished as incontestably the utter unsuitability of brass 
| for trunnion blocks of heavy guns in turrets, when in = 


form applied on board the Monarch. The steering of th 

Monarch has been much improved by the large Sedustion 
made in the area of the fore part of her balanced rudder 
when last in dock at Portsmouth, and under sail this im- 
provement in the command of the rudder over the hull of the 
ship, in all positions, is stated to be still more satisfactorily 


| . | exhibited when the screw is disconnected. The Monarch is 
thus follows that the speed of piston during the early part | 


in magnificent order; and the engines, manufactured b 
Mesers. Humphrys and Tennant, worked without a fault 
from the time of the ship leaving England for Portland, up 
to the last moment of their movement on the ship's re-entry 
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NOTICES OF MEETINGS. 

Tae InstTirvrion ov CIVtL ENGINEERS.—Tuesday, April 5th, 
atSp.m. 1. Disenssion “On the St. Pancras Station and Roof, 
Midland Railway.” 2. “On the Dressing of Lead Ores.” By 
Thomas Sopwith, junior, M, Inst. CE. 

Socrery or ENGineers.—Monday evening. April 4th, discus- 
sion on paper read on “The Friction in the Steam Cylinder,” by 
Mr. Peter Jensen, on the 7th March. Should time permit, a paper 
will be read on “The Patent Laws,” by Mr. W. Lioyd Wise. 

CLEVELAND LIseTrTruTion or Ene ineers.—Thureday, the 7th 
inet.. at the Lecture Room, Oddfellows’ Hall, Middlesbrough, dis- 
cussion on “Spectrum Analysis,” paper last meeting by Mr. 
J. H, Draper, of Stockton, Also a paper will be read on “ Biast 
Furnace Hoists,” by Mr. T. Wrightson, of the Teesdale Iron- 
works, Stockton 
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WHITWORTH GUNS. 

Tue present state of the Whitworth gun question is 
not very creditable to the country. Even his rudest and 
coarsest detractors dare not call in question the eminent 
mechanical skill of Sir Joseph Whitworth; nobody 
ventures to claim for other guns and projectiles either 
the range, or the accuracy, or the penetrating power 
at long distances which his system ensures ; every- 
body knows that the service system of guns with 
grooves, and projectiles with studs has recently, from 
some cause or other, been attended with very serious 
disadvantages in the Royal Navy; and the proposal of 
the Admiralty to build a $5-ton gun for the Thunderer 
has been met by violent opposition, and by a very 
general onslaught upon the system in several news- 
papers. 

It is the old story of the rifles over again. All the 
time public credulity sanctioned the opposition offered 
to the main features of the Whitworth rifle, the service 
was deprived of all the advantages which those fea- 
tures gave to a rifle. The opposition in Parliament 
and in the press was not only strong, but grew stronger 
and stronger apparently in proportion to the greatness 
of the success which attended the Whitworth arm at 
every place where it was tried. But the time came 
when the Whitworth rifle was vindicated; the “ Re- 
port of the Ordnance Select Committee on Systems of 
Rifling for Small Arms” was published in March, 1863, 
by order of the House of Commons, and there the 
world learnt that, after all the bitter opposition to the 
small bore, the quick twist, and the large rifling sur- 
face, the committee named were of opinion “that as 
the makers of every small bore rifle having any pre- 
tensions to special accuracy have copied to the letter 
the three main elements of success adopted by Mr. 
Whitworth, viz., diameter of bore, degree of spiral, 
and large proportion of rifling surface, it is not pro- 
bable that any farther modifications or gvasi improve- 
ments that might result from the question bein 
now thrown open to the gun trade, would be attend: 
with any practical advantage.” It is quite true that 
even this committee said they “do not at present feel 
warranted in recommending the introduction of a rifle 
of so small a bore as 0.451 in. for the entire army ;” 
still they recommended “a partial employment of arms 
having such superior precision,” and now we know 


ron the penetration of armour plates at Exeter 
ast year, to the British Association, he was warmly 
papesees by civil engineers of the greatest eminence 
—Mr. Bidder, senior, Mr. Bramwell, Mr. Siemens, 
Mr. Pole, and Mr. Vignoles, the last-named, now the 
President of the Institution of Civil Engineers, stating 
that “he fully concurred in the remarks of his brother 
engineers, who had so clearly demonstrated the accu- 
ow 4 of the principles laid down by Mr. Whitworth, 
and the very satisfactory proofs thereof by his experi- 
ments.” It is not to be su that the opinions of 
such men upon a question which is essentially mechani- 
eal, will for long be set aside; but it may be well to 
consider occasionally the grounds upon which the 
antagonists of the Whitworth system presume to 
stand, and to exhibit the actual facts of the case to 
our readers. 

Now, having in view some of the advantages of the 
Whitworth system—not going, for the present, beyond 
those already mentioned—let us ask what are the dis- 
advantages of its adoption? First, there is the pre- 
sumed excess of cost. It would not be respectfal to 
the intelligence of our readers to lay much stress upon 


on this point, first, because it would be contrary to com- 


mon sense to spare a few hundreds, or even thousands 
of pounds upon the armament of such a ship as the 
Thunderer, the armour of which will cost over 80,0002, 
and the engines 50,000/., seeing that the guns are the 
final cause of all this expenditure, as well as of that 
upon the hull; secondly, because, although the Whit- 
worth guns cost more, the Whitworth projectiles cost 
raveh less, being formed in one metal, while the studded 
projectiles have to be fitted up with studs ofa different 


zs | metal, and passed through various machines for this 


purpose; and, thirdly, because the only increase in the 
cost of the Whitworth guns results from the great 
superiority of the metal, and this will be attended by 
greater durability. 

The next objection, as alleged by the opponents of 
the system, is the presumed difficulty of loading the 
Whitworth guns; and in this connexion it has been 
stated that the experience acquired in the Brazilian 
avy was very unsatisfactory. Now it is quite true 
that difficulty in loading was often experienced with 
the Brazilian guns, but we deny, not only that this ‘re- 
sulted from any inherent defects of the guns, but even 
that it arose from the guns or projectiles at all (except 
perhaps in rare instances), it being due to other cir- 
cumstances, as we will show. In 1866, the various 
officers who had used rifled guns in the Brazilian navy 
during the war, were called upon to report to the 
Ministry of Marine at Rio de Janeiro the results of 
their experience in this respect, and with the following 
results. The admiral reported—in answer to the 

uestion, “ Have projectiles ever stuck in the bore” — 
that it “ vcesiiaialie hap med that projectiles jammed 
in the bore of rifled Race this proceeded from a mass 
formed of the residuum of powder and tallow wads.” 
The next officer in command reported that “a projec- 
tile jammed,” without assigning the cause, but adds 
that “it came out without doing any damage whatever 
when the gun was fired.” The next officer, in answer 
to the same question, said, “they jammed frequently, 
some deviation in direeting the ‘ball in loading” (ob- 
viously out of the question) “or inferiority in the 
powder, which left a considerable residuum, and this 
amalgamated with the tallow of the wads, and filled up 
the windage,” adding “it was necessary in this case 
to wash out the gun more frequently.” The next 
officer attributed the jamming to the bad quality of 
the powder, and to the wads of wax and tallow. An- 
other attributed such jamming as occurred to the bad 
construction of the cartridges, and to the want of “ a 
better means of cleaning the gun than the hair sponge.” 
Another said “the gun” (the 70-pounder) “answered 
thoroughly.” Another says, “a 70-pounder sbell 
jammed once.” Another, “1 know of no case of a 
projectile jamming itr our guns.” The captain of the 
Amazon said that he had not experienced any case of 
jamming, nor had he heard of ‘any; stili he could 
not but consider it probable that the wads of wax 
and tallow might, in continued use, leave a residuum, 
and cause jamming. Captain Baptista said there were 
some cases of jamming, the cause of which was now 
well known, and been remedied—the mode of 
sponging being the cause assigned by him. Another 





high officer assigned either defective construction 
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of studded proyertiles. ee ee Se 
—for by really do not eS tena enna 
age had anything to do wi jamming ; but whethe 
it had or ae ta nothing whatever to do with the main 
question, for deficient windage is no more a part of one 
system than another. It is easily remedied when 
proved, and we have no hesitation in saying that with 
great windage ch pps oe shot would centre itself, and 
move more truly smoothly out of the gun than a 
stud shot. 

Bat let us now turn from the Brazilian aspect of the 
question, and ask whether English experience has or 
has not confirmed the prejudice which we are com- 
batting. The report of the Armstrong and Whit- 
worth Committee farnishes an ample answer. We 
will not refer to the many difficulties that occur 
with the Armstrong breech-loading guns, but consider 
the muzzleloaders only. With regard to the 12- 
pounders, the committee state that “in the experi- 
ments with the muzzle-loading Armstrong gun un- 
necessary delay arose from the cartri being too 
high gauge,” and mention other obstacles to er 
but they, fairly enough, wind up this part of the su 
ject by declaring that “ there is no practical difference 
im the ease of working between any of the guns so 
long as lubrication is used.” In the more important 
ease of the 70-pounders, it is recorded that with the 
Armstrong muzzle-loader much difficulty was felt in 
getting the shot home, owing to fouling, and a scraper 
attached to the sponge wag used to clear the bore ; 
while the Whitworth gun was loaded with perfect ease. 
In another place—in the report itself—we read : “ The 
Whitworth gun was loaded with very great ease 
throughout ;” but “at the 17th round, with the 
muzzie-loading Armstrong gun, the shot stuck, and 
was only driven home with very great difficulty, after 
which water was used throughout the remainder of the 
experiment. A sponge with spring scraper, the use of 
which was attended with great labour to the men, was 
passed down the bore after each round.” They after- 
wards explain that they think these difficulties must 
have arisen from the shot being of high gauge, and 
they state that a Whitworth shell similarl jammed on 
one occasion; but they wind up with the following 
conclusion, which we commend to the attention of 
every impartial reader :— 

“ Upon consideration of these experiments, and the 
long course of practice they have witnessed with these 
guns, the committee are of opinion that as regards 
ease of loading, the only instances of difficulty that 
have occurred with either gun have been so rare and 
obviously exceptional, they are unable in summing up to 
assign to either guna decided advantage over the other 
in this respect,” ; 

We do not wonder, after this, at people going to 
Brazil for evidence that Whitworth shot stick in the 
bore; but engineers worthy of the name will see the 
true state of the case reflected in the aboye English 
sentences, written after very extended and varied ex- 
perience ; while those persons who are not engineers 
will, we surmise, wonder rather at the e of suc- 
cess that attended the first effort of the i to 
manufacture ammunition for rifled guns in large quan- 
tities than at the circumstance of their meeting with 
many difficulties in the attempt. Nobody who is en- 
titled to ex a confident opinion upon this subject 
will be so deficient of j as to consider that the 
Armstrong and Whit Committee left the Braz 
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hans we tape Po discov 
rinciples o guns 

am entitled to say, that 

committee been slow 


everything which the 
Whitwort system. 


er as regards the mechanical 
which they tried ; at least, we 
on no occasion has a military 
to find fault with anything and 
could possibly make against the 
have never discovered much, 
but we give them the credit of having discovered a/i, 
and left ing to be found out on other side of 
the ocean. We believe the days of military prejudice 
are, however, rapidly passing away, and we are not at 
all surprised to find many officers of both the naval 
and the military services, recommending ministers to 
obtain a gun of the largest size from the great Man- 
chester gun factory. 
We reserve for a future occasion the farther re- 
marks which we have to make on this subject. 


THE NEW YORK METROPOLITAN 
RAILWAY. 
Tux citizens of New York, we are glad to hear, 
have decided at last to follow our example in the 
matter of Metropolitan Railways, and to construct a 


low-level line, which shall relieve the crowded streets | 


of their city. Such accommodation will doubtless prove 
to them even a greater convenience than it has been 
to ourselves; for it will be more readily accessible from 
all parts of the city, than any London railway could be. 
We are not at present in possession of the details of 
the scheme, at do not know to what extent it is in- 
tended to carry it out. But there appears to be no 
doubt that the difficulties which till now have opposed 
themselves to the construction of the line are removed. 
All the questions about the appropriation of land are 
arranged, and nearly all the right of way has been ob- 
tained. The contracts for the works have been con- 
cluded, the contractor being Mr. F. P. 
the General Manager of the undertaking is the well- 
known American engineer, Mr. Walton W. Evans. 
It is probable that Mr. E. 8. Chesbrough, the gity 
engineer of Chicago, whose reputation is so we i] 


established in the States, and also in England, will | 


undertake the active superintendence of the works. 
It is satisfactory to know that the New York Metro- 
politan Kailway that is to be has been placed in hands 
thoroughly qualified to carry out so great an under- 
taking. 


THE TOWER SUBWAY. 

It is but little more than a twelvemonth since ground 
was broken within a small enclosed space on Tower- 
hill, at the bottom of Thames-street, and the work com- 
menced for sinking the shaft of a subway which was 
to connect the two shores of the river Thames between 
Tower-bill and Tooley-street. Quietly and unobtru- 
sively, day by day, those works have since been carried 
on, until at last, within a year of their commencement, 
they have been completed, and a communication 
opened under the river between the Middlesex and 
Surrey shores. The necessity for such an undertaking 
is @ pressing one, and has arisen mainly from two 
causes; firstly, the increase of traffic over London- 
bridge, and, secondly, the utilisation of the Thames 
Tunnel by the East London Railway Company, which 
has further increased the pedestrian traffic over the 
bridge. To meet this necessity, Mr. Peter W. Barlow 
conceived the idea of the present subway, for which an 
Act was obtained in 1868. The arrangement of pre- 
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termed, and the omnibus. It consists of a double in- 


engine, of similar power, for ing the omnibus; 
Solh ceatsen tahe shcams toeen 0 costiaed bethey hackan 
two cross tubes. Ona level with the tunnel is a wait- 
ing room, 35 ft. in length and 10 ft. in width. At the 
end of this room is a doorway, opening directly into 
the tunnel, which is 1335 ft. in a and 7 ft. ex- 
treme internal diameter. The tunnel is com of 
cast-iron rings, 1 ft. 6in. wide and jin. thick, built up 
in four segments, both the segments and the complete 
rings being bolted together, with Pew bolts, through 
the flanges, which are 2 in. deep. e available area of 
the tube is thus reduced to a diameter of 6 ft. 8 in. 
There are three large segments and one small one in 
the ring, the small one being only 10 in. in width, and 
having parallel instead of radial flanges, its action being 
that of a key piece at the crown of the tube. The 
large segments weigh 4 cwt. each, and the small one 
1 ewt., so that the weight of the tube is about 26 ewt. 
per yard run. 

The excavation of the tunnel was commenced at 
the bottom of the Middlesex shaft, and proceeded 
thence to the opposite side. A shield specially de- 
signed by Mr. Barlow, and constructed by Messrs. 
Belis, Goodman, and Co., who improved some of its 
details, was used for this purposes. This shield is 
made of wrought and cast iron, weighs about 24 tons, 
and is somewhat telescopic in its action. It is fur- 
nished with a cast-iron cutting edge, and has a 
wrought-iron face plate, in the centre of which is a 
doorway about 4ft. square. The soil was first ex- 
cavated in front of this doorway, and removed back- 
wards through the shield, the sides and top being 
timbered, When this excavation had advanced some 
5 ft. or 6 ft., the soil was taken down from the face of 
the shield nearly to the cutting edge, and for a distance 
of about 3 ft. forward. The shield was then adyanced 
to the face of the work by means of powerful screws, 
of which there were six, although rarely more than 
two were required to be used at one time. There 
was an arrangement to the rear of the shield for 
taking the thrust of the screws, which was also re- 
ceived by the flange of the last ring of the tunnel. 
As the shield progressed onwards, the tube followed 


| it up piece by piece, being built up inside the shield. 


In construc! ing this portion of the work, the bottom 
section or invert was first laid; the two side pieces 
were then placed, and finally the key-piece was thrust 
up into place. The horizontal flanges were then bolted 
up, a packing or pine board being used. The vertical 
flanges of the rings were bolted together as the work 
progressed forward, the joints being afterwards caulked 
with oakum and pointed with Medina cement. 

To prevent oxidation the cast-iron segments were 
dipped while hot from the foundry in tar, which was 
found, upon examination, to have thoroughly impreg- 
nated the pine packing. This proves the non-liability 
of the timber to decay under these peculiar condi- 
tions, and meets the objections made to this method of 
packing, which has been previously adopted with suc- 
cess. As the cutting edge of the shield was about 
2 in. greater in diameter than the cast-iron tubing, it 
followed that a space of 2 in. was left between the tube 
and the clay at the crown, which was gradually re- 
duced to wz/ at the sides near the bottom. This space 
was filled in with a grouting of blue lias lime, which 


liminaries, however, delayed the actual commencement | was forced into it from the inside of the tunnel through 
of operations antil February, 1869, since which time | holes left in the castings for that purpose. All fear of 
the works have been steadily prosecuted to their com- | any chemical action being set up between the lime and 
pletion. The scheme consists of a tunnel connected at | the iron has been set at rest by careful examinations 
each end with a shaft for ascent and descent. ‘The | which have failed to show any indication of change. 
passengers are conveyed down one shaft in a descend- | The tunnel has a descending gradient of 1 in 30 from 
ing room worked by machinery, and the transit through | the Middlesex shaft to near the centre, where there is 
the subway is effected in an omnibus drawn by a wire | a short piece of level which again changes into an as- 


rope wound in by steam power. 


On arriving at the | cending gradient of 1 in 30 to the shaft on the Surrey 


opposite end from which they started, the passengers | side. The point of minimum thickness between the 
alight and enter an ascending room, in which they are | bed of the river and the crown of the tunnel occurs 


liited to the surface. 


Such, in brief are the works of | half way across, where it is 22 ft. The bottom of 


the Tower subway, the progress of which we have| the tube is filled in with a bed of conerete, upon 


oecasionally noticed. 


several features of interest in this recent example of 
engineering construction. 

First, then, the Middlesex shaft, at which point the 
works were commenced. This shaft is 58 ft. deep and 
10 ft. in diameter, and is lined with cast-iron cylin- 
drical rings, lin. thick, for a depth of about 30 ft. 
from the top, being sunk so far through a loose soil. 
The remaining portion of the shaft was sunk through 
the London clay, and is lined with brick in cement. 
At the bottom of the shaft, and below the level of the 
subway, is the engine room, which contains the ma- 
chinery for working the “ ascending room,” as it is 


We now propose to enter more | which the permanent way is laid. 
fully into the detaile of construction, and to note | 








This consists of 
transverse timber sleepers placed 3 ft. apart, and upon 
which a single line of iron rail is spiked. The rail is 
of the contractor’s or flanged section, and the way is 
laid to a gauge of 2 ft. 6 in. 

At the southern or Surrey end of the tunnel is a 
waiting room of similar dimensions to that at the 
northern extremity, and which opens into the shaft. 
Unlike the Middlesex waiting room, however, the one 
we have now reached is lined with cast-iron segments. 
The Surrey side shaft is 52 ft. deep and 10 ft. diameter, 
and is lined for a depth of 20 ft. from the top with a 
segmental cast-iron cylinder. For another 20 ft. the 
diameter is reduced to 9ft., and for 8 ft. it is again 
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lined with brick work in cement. 
difficulty experienced in —- the 9 ft. diameter 
linders, which had to be weighted to 80 tons before 
th —_ water was og tage a 
some here; as pumpi ight have drawn o 
water from the surrounding Sa and have caused a 
settlement in the adjacent houses, this shaft was sunk 
by means of a “ miser,” which brought up a maximum 
of gravel with a minimum of water. After the cylin- 
ders were well down into the clay the remaining water 
was pumped out, and no further difficulty was experi- 
enced. The engine room arrangements are the same 
here as at the other end, there a an engine for 
working the ascending room, and another for hauling 
the omnibus. The shaft at this side of the river opens 
into Vine-street, Tooley-street. Both of the shafts 
are covered by iron houses about 9 ft. square. 

The ascending room is an iron chamber about 7 ft. 
square, and capable of holding ten persons. It is 
fitted with a simple but effectual safety apparatus, 
which was designed by Mr. Peter Barlow. Connected 
by a shackle to the chain by which the room is raised 
and lowered, are two nearly horizontal chains, attached 
each to a wedge piece retaining apart a pair of power- 
ful springs. Should the vertical chain break, the hori- 
zontal chains release the wedge pieces, and the springs 
being no longer held apart, act as a pair of jaws, which 
grip the vertical guide rails on the sides of the shaft. 
These guide rails are fixed from the top to the bottom 
of the shafts, and are stiffened in order to bear the 
thrust of the safety arrangement, should it ever be 
brought into play. Tle effect of this method of break- 
ing the fall of the room is far more pleasant than that 
of the plans in general use. Instead of a sudden stop- 
page, attended with a violent jerk which might injure 
the occupants, the speed of the room is only partially 
arrested, the remainder of the descent being effected ° 
at a diminished rate. In order that no unpleasantness 
may at any time be felt when the room reaches the 
bottom, a pair of spring beams are placed across the 
shaft, and upon these the room rests. A similar pair 
of springs is placed at the top of the shaft, in order to 
check any tendency to over-winding. The omnibus 
for conveying the passengers through the tunnel will 
be found described and illustrated at page 319 of our 
last volume. It consists of an iron framing lightly 
plated, and mounted on eight wheels, one pair of which 
are fitted with brake blocks, which are actuated by 
the guard at either end of the omnibus. It will seat 
fourteen persons, and the journey across from shaft to 
shaft occupies about a minute and a quarter, that in 
the shafts under half a minute. 

As showing the rapidity with which these works 
have been carried out, it may here be mentioned that 
the shaft on the Middlesex side was started on the 
16th of February last-year. The bottom was reached, 
and the tunnelling commenced on the 26th of April. 
By the 8th of October the tunnelling had advanced 
1260 ft., or within 75 ft. of the Surrey shaft. From 
this point a small heading was driven to the shaft. So 
accurately was this work performed that the centre 
line of the heading deviated only a quarter of an inch 
from the centre line of the shaft. The Surrey-side 
shaft was started on the 7th of October, its commence- 
ment having been delayed in consequence of difficulties 
which arose in obtaining possession of the land. This 
shaft was completed on the 27th of November, the 
unction of the shaft with the tunnel, by means of the 
heeding. being effected on the 30th of the same month. 
The tunnel was completed on the 4th of December, 
when the waiting room was commenced, which was 
finished on the 20th of December. The details of the 
mechanical arrangements have occupied the remaining 
time up to the present date, but a few days will see 
them completed. 

The works of the Tower subway have been carried 
out with a thorough regard to economy. The struc- 
ture has been built in a substantial, but, withal, in a 
very plain manner. No attempt whatever has been 
made to ornament or embellish, vag | only having 
been kept in view. Thus plainness, but efficiency, 
characterises the works throughout. The original 
estimate for this work was 16,U00/., the actual cost, 
however, has been 18,000/., which includes more 

werful engines than it was at first contemplated to 
ase and larger waiting rooms. There are about 650 
tons of cast iron in the tunnel and shafts ; the quantity 
of wrought iron is very small. Mr. Peter W. Barlow, 
jum., is the engineer of the Tower subway, who 
has well carried out the designs of his father. The 
contractor for the works generally is Mr. J. H. Great- 
bead, who has done his part with care and judgment. 
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To Messrs. Bells, Goodman, and Co., of the Walker | should be of a harder material than that on which it 
Engine Works, Newcastle-on-T nt Tana Oi ee Sees the harder this latter is the 
Su toe eamenel eee et or cok wae i consuniealy. “Whee ahead reamee 
ve . or 
was the sap af the white of the wrought and cast ood eapecially dhe lnbeer—ene belay Gea wth in the 
ironwork for the tunnel and shafts, as well as the athe < Soe nies On Conan, Sone Se 
omnibus. Messrs. Shaw, Head, and Co. ied the | the cutting is not merely intensified as compared 
ascending rooms, engines, and boilers. whole | with that which takes place when wrought or cast 
work was executed without any interruption to the|iron is being similarly operated upon ; in some 
ordinary street traffic, and has ily been brought | instances the hardness of the material renders it im- 
to a successful issue without any Or serious ac- ble for tools of ordinary quality to act upon it at 
cident. It is intended to open the subway for public | all, the cutting edge being at once destroyed. Now 


establish a precedent for future subways. 








A CHANNEL TUNNEL. 

On Wednesday last Mr. Thomas Page read a paper 
at the Society of Arts upon the subject of Channel 
Submarine Communication. Projects for this work 
are plentiful enough; it is to be regretted that they are 
not a little more practical, though it must not be for- 
gotten that each writer upon the subject brings some 
new facts to bear upon the case; facts which unfor- 
tunately, calmly regarded, must needs be considered as 
rather discouraging to a successful issue. It is one 
thing, and an easy thing, to complete such a work upon 
paper, to devise an ingenious tunnel, to estimate 
quantities and costs to a nicety, and to leave a certain 
margin for contingencies; but it is another thing to 
go over the course, and when upon the ground (?) to 
estimate the difficulties and dangers which beset the 
great work ; it is then one is enabled fairly to calculate 
the odds against success, and to compute the chances 
of a profitable issue, even if the engineering difficulties 
should by good fortune be overcome. The further 
the subject is considered, by those well qualified to 
consider it, the more irresistible is the conclusion that 
from beginning to end it must be a speculation, an 
engineering game played inthe dark with a stake of some 
15,000,000/. or thereabouts. Mr. Page’s estimate is 
only 8,000,000, but then such figures are at least 
as doubtful as the scheme itself. 

Mr. Page’s project, as described in his paper read 
the other evening at the Society of Arts, may be briefly 
explained. He proposes to divide the distance between 
the South Foreland and Cape Gris-nez (173 miles) 
into nine parts, each of about 2 miles, by eight 
wrought-iron double skinned cylinders, sunk into the 
bed of the Channel, and extending above wave level. 
These would be placed in position, filled between the 
skins with concrete, surrounded with a bank of con- 
crete 30 ft. high, with sloping sides, and moored with 
radiating cables. The distances between the cylinders 
would be divided into lengths of one quarter ofa mile, 
“heavy iron frames” being fixed in the bed of the 
Channel, and between them, the iron tubes, the sub- 
marine railway, in fact, would be lowered length by 
length, junctions being made between the latter and 
vertical shafts. Such, in a few words, is Mr. Page’s 
notion of submarine railway communication. There is 
not much originality in the idea, indeed, we believe, 
that the author does not claim originality, but what 
strikes us is the careful manner in which the estimate 
of the time required for the work bas been made. 

“A single summer of quiet weather” would leave 
a margin for the engineers engaged upon the work to 
finish their task, and fly from the scene of their 
labours to recruit themselves, after the fashion of the 
English engineers, when autumn cometh. The time 
required for lowering the shafts is calculated in 
minutes, and the delay in covering the tubes with 
concrete, and in effecting other operations, is reckoned 
by hours. This is quick work, and almost takes away 
our breath, but then, as Mr. Page says, the rapid re- 
sult would be attained by employing “an excess of 
power.” 

To our thinking, the best part of the paper on 
“ Submarine Channel Communication” is that devoted 
to the various statements concerning tides and sound- 
ings, which may be useful for reference. 





TOOL STEEL. 

Amoneost the many results which can be directly or 
indirectly traced to the more and more general em- 
ployment of steel as a constructive material, is the 
demand which has, within the last few years, arisen 
for a superior class of tool steel possessing certain 
special qualities of by no means easy attainment. An 
ordinary cutting tool is nothing more nor less than a 
wedge so placed as to divide from the main body of 
the article under treatment certain portions which it 
is desirable to remove. In order that it may do 
this effectively it is of course necessary that the tool 











cutting tools which will not perform thei 
perly cause losses in many ways. They render i 
cessary to run the machines more slowly and wi 
lighter feed, thus sc a the amount of work w 
each machine is capable of performing in a given time 
and they cause a waste of labour also of material 
in repairing and grinding them, while they further 
give rise to a waste of time on each occasion that a 
tool has to be changed. It is under these circum- 
stances that the demand of which we have already 
spoken has arisen, and many attempts have been 
made by our various steel manufacturers to satisfy it 
with more or less successful results. It is, however, 
not our intention on the present occasion to enter 
into any discussion of the comparative merits of the 
various descriptions of tool steel now in the market, 
but we wish to say a few words of one of them, 
which from its peculiarities, and the excellent results 
which have been obtained with it, appears to us to 
possess a special interest. The steel to which we refer 
is Mr. Robert Mushet’s “ special steel,” manufactured 
by the Titanic Steel and Iron Company, of Coleford, 
and a very peculiar material it is. Of the process of its 
manufacture we know nothing ; but of the quality of the 
material itself when used as a cutting tool we have lat- 
terly had an opportunity of judging, and we have been 
led to form a high opinion of it. One of its main pecu- 
liarities is that 1t does not require hardening, or rather, 
to speak more correctly, that it only requires hardening 
by a light cold-hammering, and not by dipping in the 
ordinary way. A fractured bar, when examined by the 
microscope shows a remarkably close and even texture, 
the grain in fact being so fine that it is barely distinguish- 
able by the naked eye. When heated to a low red 
heat it can be forged without any great difficulty ; but 
like all good tool steel it requires care on the part of 
the smith, and a bar should not be drawn down much 
without reheating. When a tool has been brought to 
the required shape it should be lightly but thoroughly 
cold-hammered and should then be put aside to cool 
gradually. When cold it only requires grinding to be 
fit for use. 

Amongst the firms who are now using Mr. Mushet’s 
steel extensively are Messrs. John Fowler and Co., of 


é. 
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the Steam Plough Works, Leeds; and it was at their | 


works that we last week had an opportunity of seeing 
a number of these “ unhardened” tools in use. Messrs. 
Fowler, as is well known, use steel forgings and 
castings very extensively in the construction of their 


engines—in fact we do not hesitate to say that their | 


requirements alone have given a most important 
impetus to the manufacture of such castings in this 
country—and the quality of the tool steel they 
employ is thus to them a matter of considerable 
importance. The taking a slight cut scarcely more 
than skin deep off the inner faces of the deep flanges of 
the steel winding drums, and the series of intermittent 
cuts which have to be taken in turning up the faces 
left on the arms of these drums, &., are pieces of work 
which test the quality of tools as much as it is 
perhaps possible to test it, many of the in not- 
withstanding the annealing to which they are subjected 
having skins so hard, particularly in the angles, that it 
is with difficulty a tool ant be got to act upon them at 
all. It is for this class of work that Messrs. 
Fowler are now using Mr. Mushet’s steel and they are 
gradually replacing ali their lathe and planing ma- 


chine tools with this material. At a planing ma-| 


chine we found some of these tools in use planing 
locomotive coupling rods (iron), about 7 ft. long, be- 
tween centres, the average work done by each tool 
without grinding being to take a finishing cut over all 
sides of one rod, and a similar roughing cut over the 
next ; while at an adjacent machine was a tool which 
had been in use plaming for seventeen hours without 
requiring to be taken to the grindstone. Similarly 
tools had been planing cast iron fifteen hours, and 
turning steel axles six hours—the surface speed of the 
axle being 20 ft. per minute; while one tool had been 
planing steel horn-blocks twenty-five hours. Perhaps, 
however, the best evidence of the value of this material 
is to be found in the bebaviour of the machine men at 
the Steam Plough Works, who are all on piecework, 
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which, we believe, f 
to gain a reputation which will lead to its extensive 
employment for turning and planing tools in all estab- 
lishments where there is work to be done. 








SUBMARINE BLASTING. 
Supmanive blasting on a large scale is just about to be 
The Blossom 


effected in the harbour of San Francisco, 
Rock, one of the obstructions in the port, has been operated 
upon for some months past, preparing it for the grand ex- 
which is to remove all traces of the rock, and 
deepen the channel. At first attempts were made to effect 
this by the explosion of torpedcca upon the surface, but 
this was found impracticable, as the sole result produced from 
the concussion was to crack the rock in various places with- 
out dislodging any part of it. 

A staging was therefore erected upon the rock, fairly 
secured to it, and carrying the plant required for the opera- 
tion. An iron cofferdam reaches from the level of the plat- 
form to the rock, in which an excavation has been made to 
a depth of 40 ft, below the water level. Nine feet above the 
bottom of this well, headings have been driven radiating in 
all directions, and penetrating the rock for a considerable 
distance. ‘The imperfect action of the torpedoes which had 
been previously employed had the effect of so far 
the rock as to permit the percolation of a considerable mass 
| of water, involving the necessity of constant pumping to 
keep the well headings dry. The work of tunnelling will be 
continued in every direction towards the outside of the rock, 
as far as is considered advisable, «s much of the material as 
possible being removed. When this has been done, 20 tons 
of powder, placed in a number of watertight casks, will be 
placed in the various headings, all of them being connected 
together with wires, and a battery a quarter of a mile dir- 
tant. It is anticipated that by this one grand explosica 
the whole of the rock will be destroyed, and the channel 
cleared for navigation. It was expected that all would be 
in readiness for the blast this week. 











Rovat Itattay Orera, Davey Lasz.—The auditorium 
| of “ Old Drury” is about to undergo a complete transforma- 
| tion to adapt it to the requirements of the New Opera Com- 
| pany, which, under the able direction of Mr. George Woods 
| and his powerful company, will be no mean rival to the Ma- 
| pleson-Gye Company, at Covent-garden. Plans and draw- 
ings have been prepared by Messrs. Marsh, Nelson, and 
W. Harvey, architects, and the whole works placed in the 
| hands of Messrs. W. Bracher and Son, who remodelled the 


| house under the same architects for 2. in the 
| short space of five days after the destruction of Her Majesty's 
Theatre, 1868. 
] . 
| Tux 600-Pourpsn.—On Thursday, the 24th ult., the 600- 
} pounder at Southsea was oa for the purpose of 
| showing naval commander-in-chief at Ad- 
| miral Sir James Hope, G.C.B., yy me Boys, of H.MLS. 
| Excellent, and other officers, Mr. i "s system of 


traversing heavy guns. The was 
passing the fort, and she waa lowed by the captain of the 
with the ease. worth observa- 


It is y of 
tion that this has been standing exposed to the 
weather for upwards three years, during which time no 
Mr. + has been removed, and on 


ve 
by ag 
| James Japtai ex ves as per- 
_ fectly satisfied with ite performance. 
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Wartsurse Cattiz on Ratuways.—Mr. John Swan, of 
Edinburgh, and Mr. 
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NARROW GAUGE RAILWAYS. 
To rue Eptron or Exotseenine. 

firn,—I notice in an article No. 2 of “ Railways of the 
Futare,” published in the Times of the Ist inst., the Duke of 
Sutherland is reported to have said in allusion to the 
Festinieg Railway and other proposed narrow gauge lines of 
2 ft. and 2 ft. Gin. discussed in that paper, “ that he had laid 
out about 200,000. in promoting and making tailways in the 
north of Scotland, and that had these lines been on the 
narrow gauge and had cost in consequence two-thirds of the 
sum that had been expended on them, he should have 
obtained a direet return on this large sum which he had 
laid out for the bemefit of his estates and the people of these 
remote districta.” As it is he would suffer considerable loss. 

As I happen to have been the engincer of the railways in 
the north of Seotland to which his Grace refers, he seems by 
this statement to indicate that he woe ill advised in the 
form of construction of these works. His (irace is a director 
of the Highland Railway and contributed to a line called the 
Burghead branch leading to the sea shore opposite Dunrobin 
ite length is 6 miles and cost 57711. per mile including every 
thing—also the Ross-shire extension, from Invergordon to the 
boundary of Sutherilandshire, 26) miles in length, cost for 


works 5018/.. but imcluding land and all other expenses | 


5838. per mile iis Grace with the assistance of the High- 
land Company and others likewise made 27 miles of railway 
through his own property to Dunrobin, which cost about 
66001, per'mile. The two latter constitute the main channel 
of communication to the three northern counties, and the cost 
of the Sutherland line would not have exceeded that of the 
Others but for two great viaducts, heavy breast walls, ar 
rock cuttings and part of the line passing thr ugh the sea 
but the works of all these railways throughout are first class 
having rails, with chairs, 70 1b. per yard fished, most of the 
stations and station-masters’ houses are permanent stone 
structures, and altogether the works will bear a favourabk 
comparison for economy and workmanship with any in the 
kingdom. 

As the Festiniog Railway, 2 {t. gauge, is reported, notwith- 
standing the various improvements made on it, to have light 
rails and inferior works as compared with these Highland 
lines, and still to have cost upwards of 60001. per mile, I can- 
not see the economy that would have arisen to his Grace in 
adopting such a line as that so prominently eulogised lately 
in the Times 


Several years ago I surveyed and laid out a line of railway | 
from Dingwall to Skye, on the west coast of Ross-shire, a | 
distance of 53 miles, and which my late partner is now carry- | 


ing out. From the limited traffic which was calculated on 
it was necessary that every possible economy should bx 
adopted in the works, consistent with efficiency and the 
4 ft. 5} in. gauge It had half mile curves, except in two or 
three instances, with 70 lb. per yard rails, fished At the re 
commendation of Mr. Fowler, (. E., the wh juestion of a 
narrow gauge of 3ft. 6 in. was most refaliy gone into, with 
a view to further economy, and offers were taken for both 
forms of construction from respectable contractors; it was 
found that the cost for works on the 4ft. 84in. gauge was 
3020/1. per mile, and the cost for works on the narrow gauge 
was 2400/. per mile, making a difference of LOGO/. per mile 
half of was attributable to infenor workmanship 
hghter of 45 1b. per yard, spikes instead of chairs 
steeper gradients and quicker curves. The directors, with 
this information, came to the conclusion that considering the 
heavy cattle and sheep traffic and other produce to be con- 
tl, and the disadvantage of a break of gauge, it was in- 
, even in that pastoral country, and with a great 
cessity for economy, to adopt @ narrower gauge than the 
of 4 ft. 84 in. 

This break of gauge is a very serious disadvantage as may 
be conceived, and although a narrow gauge, such as the Fes 
tiniog, may with great propriety and economy be adopted in 
lines leading from mines to a sea-port, or from remote valleys 
to any particular station, narrow gaug railways appear to 
me wholly inadequate for through communication in this 
eountry 

Each case must be viewed on its own merits and to suit the 
requirements of its own locality In fact the econ my of 


ge railways, except where there are many quick 


veve 


narrow gau 


curves, is very much of a failacy, because the diminution of | 
; | judging the balancoire, on future, as we have done on} 


width is in the centre and least expensive part of the railway, 


. ' 
the outward faces of the masonry and the slopes on the cuttings | 


and embankments remaining the same 
I do not at all think that we have arrived at the most 
economical construction of railway works, for we have 
evidences in the Mont Cenis and elsewhere that the locomo- 
tive is being made to do more than was originally calculated 
on 
In the meantime I hope his Grace will direct his attention 
and use his influence for the improvement of the plant of 
railways, which 1s ve ry muc h the same as it was thirty years 
ago. What we want is through communication im trains, 
dining, sleeping, and smoking saloons for long journeys 
better accommodation for 3rd class passengers, who are now 
found to contribute to companies about double the revenue of 
class. Ali this ie practicable, but our railway managers 
ugh very able men, have become so conservative that 
ere is no getting them to move out of the beaten track 
I am, Sir, your most obedient Servant 
sepn Mrrewe.t 


a Wimp le-street, Cavendish-equare, March 22, 1470. 


Srwaer Ieereation.—A fortnight back a Committee of 


the House of Commons decided, in the case of the Blackburn 
Corporation, in favour of irngation as he proper means of 
dispomng of the sewage of the town, ap lage on Tuesd 

last, another Committee of the House decided in favour of 
the same evstem in the case of Reading. In each instance 
the proposal! was vielently opposed and her the advocates 


of the system especially congratulate themselves on the result 





j} ata ge neral meeting of the shareholders, that the French 
Government wanted such a bridge constructed, a statement 
} 


| erection of the 100 metres bridge was given by the French 








BOUTET’S BALANCOIRE. 
To rae Epttor ov Esornerarne. 

Str,—On behalf of the shareholders of the Anglo-French 
Railway Bridge Company, and on behalf of M. Boutet, I 
have to request that you will, in your next iseue, correct the 
very flagrant misstatements contained in EncinegRixe of 
the 11th inst., with reference to that gentleman's proposal for 
bridging the Channel. 

The hostile attitude you have from the first assumed towards 
M. Boutet’s project can be no excuse for gross misrepresenta- 
tion, and I deem it my duty as sectetary of this company to 
protest against such unfair treatment, and to emphatically 
contradict the following statements appearing in the article 
referred to :-— 


place in the demand from that quarter giving to the trade 
such a position as will ensure an advance upon present quo- 
tations. Orders from the United States are not quite so 
numerous as they have been for some time past, but it is 
generally credited that several were forwarded by the missing 
steamer, City of Boston, and more especially so from the 
Southern States, as for some years past that steamer has 
brought favourable advices in the eerly pert of the spring 
quarter. Shipments of rails at the local ports have not mate- 
rially increased, but several Jarge vessels have been engaged 


| to convey rails to the United States and other foreign ports ; 


consequently ter activity must shortly prevail than has 
been witnessed for some weeks past. In the home trade a 
slight improvement has place, aid strong hopes are 
entertained that the railway companies will shortly give out 





1. That there are no English subscribers to this company. 

2. That the French engineers are indifferent to M. 
Boutet’s invention and deem it unworthy of notice. 

3. That the French Government did not seriously intend 
to order the erection of a bridge of 100 metres on the Boutet 
system. 

To the first I would reply, that being in possession of the 
share register, I am prepared to assert that the company | 
has a large number of shareholders, both French and 
English. | 

To the second, I would simply refer to the list of over forty 
engineers who approve of M. Boutet’s project, many of whom | 
have testified their confidence in it by taking shares in the | 
preliummary company 

io the third statement, viz., that the French Government | 
did not seriously intend to order the erection of a bridge of | 
100 metres on the Boutet system, 1 beg to appeal to the | 
common sense of your readers, to ask whether the statement 
made by the Comte de Cardaillac ( Minister of Public Works) 


which was repeated in many of the French journals, and has 
never been doubted except by Exartyerkine, would not 
have been immediately contradicted in the Jowrnal Offic iel, | 
if there had not been good grounds for its having been made. | 

With regard to the so-called “ Report” of MM. Hauvel | 
and Lockert, if such a report exist, 1 am instructed to con- 
tradict it 

T am, Sir, your obedient Servant, 

March 20th, 1870. , Hexuy Steap, Secretary. 

We cheerfully find a corner for Mr. Stead’s letter, con- 
vinced that we cannot be more ably seconded im our en- 
deavours to draw towards the Boutet balancoire scheme the | 
attention its merits deserve, than by the efforts of the ANGLO- | 
Frescu Rattway Baeipesr Secretary. With reference to 
his complaint No. 1, we would not have it imagined for a 


| moment that we held so good an opinion ef Insular common 


sense, as to believe that there were not some sanguine 
Britons who did not confide fully in M. Boutet’s scheme ; 


| indeed, we ourselves have with our own ears been fortunate 
| enough to hear in the London offices of the company the as- 


sertion made in good faith (and believed in), that in construct- 
ing those vast spans of which the projector gabbles, showman.- | 
like, with so much volubility, the various component parts 
required only to be made large enongh to prevent their 
breaking through their own weight, and of course neophytes | 
to this doctrine ought to pay their footing 

Referring to No 2. There are French engineers and | 
French engineers ; we alluded to the latter; we should like to 
analyse the list of the forty professional gentlemen to whom | 
Mr. Stead alludes. i 

No. 3. We would be glad to know when the order for the | 


Government ; as Mr. Stead speaks of the matter in the past 
tense we conclude that the Government has thought better | 
of the matter ; any way we must be pardoned for believing | 
in our own version of the matter; for we respect the talent | 
that presides over the Bureau of Public Works in France. 
With regard to the final paragraph of Mr. Stead’s letter. 


| referring to the “so-called report,” it is the most natural 


thing in the world that he should have been instructed to 
contradict it, but we cannot see that the contradiction alters | 
the matter much. 
In conclusion, we wish it to be clearly understood that we 
have no unkind feeling towards M. Boutet, or any of his 
ople. But we plainly express our intention of “always 


previous occasions, upon its merits.—Ep I 


NOTES FROM SOUTH WALES. 
Canpirr, Wednesday. 
The Welsh Iron Trade.—Some tew persons connected 
with the iron trade of this district, and who may be con 


sidered competent of forming an opinivn, incline to the be- 
} 





lief that buyers have for some few weeks past refrained from 
giving out orders before the quarterly meeting of masters has 


been held, an impression having been gaining ground that | 
} an attempt would then be made to advance present prices 
| Such an idea, however, is not generally entertained by those 
engaged im the manufacture of iron, and it is believed that | : 


no alteration will be made at the meeting which will take 
place to-morrow, although an attempt may be made to d 
so. Orders have not been coming to hand so freely as was 


anticipated at the commencement of the year, but in yulries | 


are steadily increasing, and they are such as lead to the be- 
lief that a considerable impetus will be given to the trade 
before many weeks have elapsed. Some of the continental 
buyers are beginning to enter imto transactions with more 
freedom than they have done for some little time past, and 
should the contemplated railway extensions be carried out 


during the present year, and nothing arise to disturb the 


peace of Europe, it is pretty evident that orders will be con- 
sideral y augine ated, ar a a muc b larger busine ss transacted 
than was the case lest year. Shipments of rails are about tc 
be made to Russia and some of the northern ports, and al- 
though the contracts'so far entered into are considered fayour- 
able, it will mainly depend upon a large increase taking 


the orders which no doubt have n delayed, owing to the 


| unfavourable state of their finances; but as the late diffi- 


culties have for the most part been mastered, it is not un- 
reasonable to expect a speedy improvement in the demand. 
Bars command an average sale, and pig iron is in better 
request. 

The Aberdare Waterworks Bill.—On Thureday this Bill 
came before the Select Committee of the House of Cormmons 
and passed. The object of the Bill is to enable the Local 
Board of Health to erect works, and to supply water; to 
purchase the works of the Aberdare Waterworks Company, 
and for other purposes. 

Barry and Cardiff Railway.—The ceremony of cutting 


the first sed of the above railway will shortly take place, a 


large portion of the ground being already fenced in. 


Cardiff Gas Bill.—This Bill was before the Select Com- 
mittee of the House of Commons last week, and was opposed 


| by the representatives of the late Baroness Windsor and the 
| Taff Vale Railway Company. The petitioners asked for 
| powers to raise additional cepital to the extent of 100,0001., 


o 


} with borrowing powers of 25,0007., for the purpose of in 


creasing their means of manufacture, as well as their means 
of supply. After hearing several witnesses on both sides, the 
Committee declared the preamble of the Bill proved. After 
amending several of the clauses, the Bill passed through 
Committee. 

Haverfordwest Waterworks.—The laying of the new pipes 
for the above works has been commenced, and the walling of 
the reservoir at the fountain is rapidly approaching com- 
pletion. 


The Proposed Dry and Graving Docks at Newport.—Re- 


| ference has already been made in Enciyexrine to the 


above scheme, proposed to be carried out by the Harbour 
Commissioners. On Friday last the Mayor of Newport and 
several of the Harbour Commissioners had an interview with 
Mr. Farrow, of the Board of Trade, with a view of obtaining 
from the Loan Commissioners a sufficient eum of money to 
construct the works, and it is believed their efforts will be 
successful. 
The Pontypool, Caerleon, and Newport Rail way.—This 
hill for extension of time to complete works, was thrown 


| out by a Select Committee of the H. use of Lords on Friday. 


The Gloucester and Berkeley Canal.—The inquiry into this 
Bill, for widening and cleansing the canal at an expense of 
200,0001., was brought to a close by the Select Committee of the 
House of Commons on Thursday. The objects of the Bill are to 
make a much larger entrance to the canal and to have docks. 
The entrance at Sharpness Point is far too narrow for the 
larger class of vessels now frequenting Gloucester. The pro- 
moters propose to widen and deepen’ the canal, and to raise 
200,0001. by gv stock to enable them to make docks 
at Sharpness Point. There was a strong opposition offered by 
Lord Fitzhardinge, through whose land the canal flowed. 
The preamble of the Bill was considered proved, and certain 
clauses were ordered to be inserted. 


The Newport Docks.—Some delay has been occasioned for 
several days to vessels entering or leaving the above docks, 
owing to a disarrangement of the machinery for opening the 


{entrance gates. Yesterday the company gave notice that 


they would admit vessels on to the dock on the express 
understanding that they would not be responsible for damage, 
detention, or loss of any kind occasioned to such vessels by 
reason of the repairs, or the irruption of water into or drain- 
age of water from the dock, a notice that has given rise to a 
belief that the company believe the dock gates wil! give way. 


Trial Trip ofa Fairlie Engine—The Burry Port and 
Gwendraeth Railway is the first construction under the recent 
Act of Parliament, which enables a railway company to lay a 
light rail for the permanent way, and is quite an experiment 
in light and cheap railways. The above-named «x mpany, in 
order to protect their permanent way as far as possible, have 
purchased a new engine built on the bogie principle adapted 
to locomotives and railway carriages, by Mr. Fairlie. Her 
cylinders are 10 ft. ; each boiler is 9 ft. long, and 2 ft. 11 ix 
diameter inside, and contains 168 tubes; the firebox is 5 ft. 

g; the wheel base is 5 ft. and the diameter of the wheel 
ft. 6 in.; length of tube 18 in; and Jength of engine 33 ft. 
he trial trip was made on Wednesday, on the line from 
embrey to Portyberem, a distance of 11 miles. The weight of 
e train was 150 tons 17 ewt., and of the engine 23 tons 

10 ewt., making a total of 174 tons 7ewt. The engine started 
from a state of rest at the bottom of an incline of 1 in 36, and 

14 chains long. This she failed to ascend at first, owing to 
the slippery state of the rails, but a little sand being applied 
she went up easily. She pushed on very well for ® miles 34 
chains, which is a continually rising gradient. The distance 
was traversed between 12.23, the time of starting, and 12.49. 

At this point’of the line there is an incline of 1 in 45, which she 
failed to ascend with three attempts; the pressure was then 

raised to 160 tb., 48 tons 8 cwt. were taken off, and she as- 
cended the incline easily. The coal used was said to be 
small and choked the tubes. She was considered by a number 
| of practical gentlemen who were present to be equal to a load 
of 120 tons up an ineline of 1 in 45, and will probably go 
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from 17 to 20 miles an hour. She rode very smoothly, and 
the trial was declared to be very satisfactory. 


Channel, and being 11 miles in 
in 1865, was resumed Committee of 
the House of Commons. The case was that this 


junction would the 
ca South Wales and Severn, 
way Com A promaing over 
Midland Railway, The Great Western way Company 
and Lord i opposed: and after hearing the 
promoters’ case, the chai announced that they were 
unani ly of opinion that the preamble was not proved. 

The Rhymney Iron Company and their Miners.—The 
majority of the miners and colliers in the employ of the above 
company have struck for an advance of wages, and if a speedy 
settlement is not eome to the whole of the extensive iron- 
works will be at a standstill, and hundreds of men thrown out 
of employment. 

The Tin-Plate Trade.—As the season advances the * 
pect of the tin-plate trade improves, and, if the make i 
not largely increased, there is little doubt of a more favour- 
able position being shortly attained. 

The Welsh Steam and House Coal Trades.—In connexion 
with the steam coal trade there is no new feature to report, 
the good feeling referred to in previous reports remaining 
undistarbed. By far the largest quantities continue to be 
shipped for the mail packet stations, and a considerable 
amount of business is being transacted with French buyers. 
At the time of writing this report there is every probability 
of a strike among the colliers of the district taking place, it 
being resolved at a meeting of delegates from the various 
collieries in Glamorganshire and Monmouthshire, held on 
Friday last, for the purpose of considering the course to be 
pursued with regard to the recent demand made by the men 
for an advance of wages, that, if the masters will not comply, 
the whole of the colliers shall bring out their tools on Thurs- 
day, 3lst of March. Shipments coastwise of house coals are 


about the average, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The closing prices this day 
week were 546. 4d. cash, and 54s. 7d. one month, with buyers 
at 1d. per ton less. On the following day 54s. 6d. cash and 
54s. 9d. one month were paid and still offered at the close. 
A moderate business was } se on Friday at an advance of 
Id. per ton, and on Monday, and yesterday from 54s. 6d. to 
54s. 7d. cash, and from 54s. 9d. to 54a. 10d. one mouth were 
paid. To-day the market was firm; 546. 8d. cash, and 
O46. 10}d. to 558. one month were paid. No. 1 Coltness and 
No. | Gartsherrie are quoted at 63s. and 62s., respectively ; 
and No. 1 G. M. B. at 53s., and No. 3 at 538. 6d. to 53s. 9d. 
The shipments are keeping up, but the storing of pig iron 
warrants has again commenced. Last week upwards of 5000 
tons were transierred to the public stores. 


The Road Steamer in Ceylon—The Ceylon Times, in an 
article upon the progress which the colony is making, 
especially in the coffee planting industry, refers to the fact 
of one of Mr. R. W. Thomson’s road steamers, the Enterprise, 
having lauded on the island and commenced its work. With 
sufficient bridges, it is believed that road steamers would 
soon be applied to every road in the island, and that in a 
short time it will be possible to send coffee from the estates 
to Europe by the road steamer, the railway, and the ocean 
steamer, vid the Suez Canal, in less time than in years gone 
by the produce of some estates then reached Colombo. 


Trial of Nairn’s Steam Omnibus.—A trial of this new 
application of steam to omnibus locomotion took place on 
Monday at Leith. Early in the morning the engine with 
its omnibus framework started from Messrs. Hawthorn’s for a 
preliminary run, but, as the light was not very good, the 
driver, instead of steering clear of a shed in Great Junction- 
street, ran into a small shop on the other side of the street. 
About eleven o’clock another trial was made, and the omnibus 
(which attracted a great deal of attention in its progress 
through the streets) was taken along the Ferry-road, and 
out as far as Cramond. While the steam carriage was in 
motion it proceeded at a pretty rapid rate, but the stoppages 
were frequent, owing, it appeared, to a defect in the injector 
—the trial having been made without waiting for the arrival 
of the proper apparatus. The breakage of a bolt also caused 
some delay ; and until another trial has been made with the 
machine in better working order, it would be premature to 
pronounce an opinion as to its merits or demerits. 

Royal Scottish Society of Arte—Impr ts in Coupling 
Sor Raiheay Carriages.—The Royal Society of Arts met on 
Monday night, Mr. R. W. Thomson, president of the Society, 
occupying the chair. Mr. James Mackenzie, M er’s De- 
partment, North British Railway, read a paper on “ improve- 
ments in Couplings for Railway Carri Before proceed- 
ing to describe the contrivance which he has invented, Mr. 
Mackenzie stated that the form of it which he exhibited was 
that intended for goods and mineral wagons, and not for pas- 
senger carriages. It could be adapted to the latter, but at 
— he did not propose to extend the use oft that class 
of railway vehicles. By the present process of arranging 
trains of wagons, the aan engaged incurred great risk ot ac- 
cident. The operation of diseonnexion was perhaps even 
more dangerous, because it was commonly performed when 
the wagons were in somewhat rapid motion. Between these 
two operations more accidents were caused than by all the 
other duties of the men put together. The view he took of 
the matter was, that before the adoption of any plan could be 
entertained, it was essential that it should be simple, that it 
should be as inexpensive as possible, and be capab | 
whether they were fi 
capable of 








worked along with other 
with it or not—in other words, that it sheuld 








merely to affix to the wagons as stood at 

apparatus to work the Soest Seeding to 

describe the action the apparatus, Mr. Mackenzie said 

that to connect one pred on pad palin ge my 
handle, and lo the one end and raised the » 


J 
i 
if 


i swinging pays cnet the proper di- 
rection. The upper red was brought into action, and reached 
the link as far as might be required. Disconnexion could 


immaterial whether the wa were relatively high or low 
se ends, or spring or “ dead” 
buffered. The cost of the apparatus had been estimated at 
lés. per wagon. The paper was remitted to a committee, 
which was —— to eonsider and report on it to the next 
meeting of the Society. Mr. Edward Sang gave a short and 
interesting address on “ The Source and Cure of Criddling in 
Planing Machines and Lathes.” . 
Glasgow and Coatbridge Railway.—Great progress has of 
late been made in the Geceustinn ot the new line of railway 


from Glasgow, to Coatbridge, which it is expected will be reg 


opened for traffic rig May. The various bridges are 
nearly all pleted tractors have used all diligence 
in forwarding the various branches of the work. Such a t 
demand is alread saahé te the Goectehs tah thoy Gare 
ordered no fewer than 1000 ns. Both passenger traffic 
and mineral traffic are eapenel to be very great. 


The New Graving Dock at Dundee.—At a meeting of the 
Works Committee of the Harbour Board held a few days ago, 
it was resolved that the new Graving Dock, as shown on Mr. 
Harrison’s plan, was too small, being only 350 ft., and that 
nothing under 500 ft. would be suitable for the class of vessels 
now building. A Sub-O ittee was appointed to recon- 
sider the matter, in time to allow the Committee to lay a 
comprehensive scheme before the first meeting of the Board 


Large Dredging Machine-—The Dublin Port and Docks 
Board have contracted with Messrs. Thomas Wingate and Co., 
of Whiteinch, Glasgow, for the building of one of the largest 
dredgers that has yet been constructed. This machine will 
be of 1110 tons B.M., and have engines working to an 
effective power of 200 horses, while it is adapted for Sredging 
to a depth of about 40 ft. In other respects, it will be some- 
what similar to the three large dredgers built by the same 
firm a few years ago for the Tyne Improvement Coramissioners, 
and which have proved most efficient machines, performing a 
vast amount of work at less than half the cost per ton than 
had ever before been accomplished. The new dredger will be 
fitted with all Messrs. Wingate’s latest improvements. 


Patent Case—The Ejector-Condenser in the Court of 
Session.— During the last few days an important patent case 
has been engaging the attention of the Lord President of the 
Court of Seasion and a jury. It arises out of an alleged in- 
fringement of Morton's patent ejector-condenser by Mr. 
Andrew Barclay, founder and engineer, Kilmarnock, the 
complainers being Messrs. W. M. Neilson, James Wood, and 
Alexander Morton, the proprietors of the patent. A con- 
siderable number of witnesses have been examined, ineludin 
Professor W.J. M. Rankine, Professor Fleeming Jenkin, anc 
Mr. Robert Mallet. The evidence was concluded yesterday, 
and it was arranged that counsel would address the jury 
to-day. 

New Travelling Crane at Glasgow Harbour. —In 
order to facilitate the quicker despatch of their steam 
packets, Messrs. J. and P. Hutchinson, agents for Conti- 
nental and Mediterranean steam packets, have erected a 
new travelling steam crane at the quay where their vessels 
are usually berthed. From berth No. 7 to berth No. 11, 
South-side, the granite causeway between the quay wall and 
the sheds has been lifted, and two parallel logs of wood laid 
for a distance of about 300 ft. On the inner of these is 
fastened a grooved rail, in which the flanges of the two inner 
wheels of the crane carriage work, the outer wheels being 
without flanges, and running on the other line of logs. The 
crane is worked by steam, and has all the modern appliances 
of such an apparatus. It is the work of Mr. George Russell, 
engineer, Motherwell, and is fitted to lift from 3 to 4 tons. 
The crane is already at work, and the rails partially laid. 
Another crane for hghter work has also been erected at the 
same place. 


NOTES FROM CLEVELAND AND THE 
NORTHEKN COUNTIES. 
Mippirsproven, Wednesday. 

The Quarterly Meeting of the North of England Iron 
Trade.— Yesterday the quarterly meeting of the North of 
England Iron Trade was held in the Royal Exchange, 
Middlesbrough. There was an excellent attendence from 
the various centres of industry throughout the country. 
The usual facilities were afforded for the exhibition of 
models, specimens of iron, manufactures, and other objects of 
interest to the trade, and were‘taken advantage of. The 
Birmingham Patent “Safe and Sure’ Sectional Wrought- 
Iron Boiler Company, of Heneage-street, Birmingham, 
exhibited a model of their boiler which is now so extensively 
in use in different of America. This boiler is a collec- 
tion of parallel tubes of wrought iron set on an ineline of 
about Zin. to the foot from the front to the back. The 
diameter of the tubes is 4in. and 6in. and are proved to 
500 Ib. per square inch. The distinctive claims presented by 
this boiler are facility in setting, simplicity of parts, — 
bility, a good system of combustion, safety from explosion, 
perfect circulation of water, the highest economy of fuel, 

t durability, facility for repairs, high pressure su f 

ry steam, no hidden leaky joints, and « reasonable price. 
Henry Wilson and Co., late Morton and Wilson, Iron and 
Brass Founders, Stockton-on-Tees, showed a case of brass 
and gun-metal fittings and a number of Mr. Henry Wilson's 











this pump at either high or low 

Whitwell, of the ns vm f Stockton-on-Tees, 
again — a sony his patent firebrick 
stoves w: are now a 

of p Ry cabin Apmis Poy 


by Mr. J. 

t, Se ee and Co., Middlesbrough, 
stowed samples of lia (Spanish) ironore. There was a 
good inquiry for pig iron and the market ss we antici last 
week was firmer, 60s. and 60s. 6d. being asked for No. 5, Several 
brokers found considerable difficulty in obtaining iron for im- 
mediate delivery. Iron is very scarce, and owing to the iron- 
stone miners working i ly there is not much prospect of 
the blast furnaces being able to smelt more than is required 
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Tron Shipbuilding on the Tees.— Both the yards at Stockton 
are fully employed on various vessels. Last week, Messrs. 
Backhouse and Dixon, of Middles h, launched another 
small iron screw steamer for Gillan, Schmitz, and Co., of 
that town, for the iron trade between Middlesbrough and 
the French ports. On Monday, Messrs. Backhouse and 
Dixon ran the steamer ag rng ae 9 vessel of 
700 tons to carry rs between and the Tyne 
—on her trial trip. There was a numerous com yen 
board, who were Kighly pleased with the results cbtelned. 
Drawing 14 ft. 4 in. forward and.14 ft, 8 in. aft, with com- 
pound engines 80 horse power, by Blair and Co., of Stoeckton- 
on-Tees, the vessel ran 9{ knots per hour. Consumption of 
coal about 64 tons per 24 hours, pressure of steam 66 Ib., 
revolutions 76. Several other vessels are nearly ready for 
launching from this busy yard. 

The Cleveland Iron Trade Foremen’s Association.—The 
monthly meeting of. this association was held at Middles- 
brough on Saturday, the president, Mr. Oubridge, occupying 
the chair. Mr. John Dutton read an interesting paper on 
boilers and boiler construction from the year 1840 to the 
present time. He gave a graphic sketch of the various kinds 
of boilers which had been in use at different times for the last 
thirty years, and concluded a tho’ ly practical paper by 
advocating the claims of the Cornish boilers for durability 
and efficiency for all kinds of work in large manufacturing 
works. At the close of the paper several members took part 
in an instructive discussion of the subject. 


The Carlton Ironworks.—Last week we mentioned that 
those works, situate near Stockton, had been sold by private 
treaty for 13,3001. It has since transpired that the pur- 
chaser is Mr. EH. K. Spark, of Darlington, the gentleman who 
was the highest bidder at the auction. 


Monkwearmouth Colliery.— F yey J binding system at 
this colliery, on the banks of the Wear, is not now in opera- 
tion, and there is likely to be a serious stoppage of work. 
Yesterday about 500 men gave in their notices that they 
would leave in a fortnight from that date. They have taken 
this step in consequence of a dispute with respect to the rate 
of wages at the colliery. They say tuat the rate is 
considerably below the average, pos | they demand to be 
placed on a par with other collieries, The masters, however, 
declare that the average rates of wages paid at Monkwear- 
mouth Colliery are fully equal to those of other pits in the 
district, and accuse the men of not working regularly, and 
thus earning less money than they might. fe is stated that 
the men who have not yet sent in their notices quite agree 
with the action taken by the men who have given notice of 
their intention to leave unless the rate of wages is altered. 


Shipbuilding on the Tyne.—The iron shipbuilders on the 
Tyne are very busy. A fortnight ago C. M. Palmer and Co. 
i hea, launched the Wiseonsin of 3336 tons—a magonifi- 
cent vessel designed especially to cross the Atlantic with pas- 
sengers in seven days—and a splendid steamer of 1180 tons 
for the Mediterranean trade. This great firm are also en- 
gaged in building two iron elads of 3802 tons each for the 
English Government; the Wyoming sister ship to the 
Wisconsin for Guion and Co. Liverpool, the Robert Lowe, of 
817 tons for the French Transatiantie Cable Company ; 
another ship of 1180 tons for Rubertino and Co., of Genoa, 
for the iterranean trade ; two screw steamers of 101% tons 
each for Messrs. Fenwick and Sons, London; two screw 
steamers of 906 tons each for Messrs. Dixon and Harris, of 
London ; two of 856 tons each for 8. Clark and Co., London, 
and a screw steamer of 1000 tons for Mr. George Palmer. 
C. Mitchell and Co., of Walker—a little higher up the river 
—have no fewer than thirteen vessels in course of construc- 
tion in their yard. Twoor three of those vessels are of heavy 
tonnage. Several of them are for the Suez Canal trade. 
Messrs. T. and W. Smith, of North Shields, are building three 
steamers two of which are for the Suez Canal trade. Messrs. 
Readhead and Softley, of South Shields are building two 
large iron sailing vessels. All the other yards on this river 
are fully csoupiel. 





Axsvat Isrensationan Exaterrions. — His 

i the Prince of Wales will preside on Monday next 
at the Society of Arts, at the committee appointed, upon the 
request of Her Majesty's Commissioners, to organise the 
educational division of the annual International ibitions 
commencing in 1871. 
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an , 
P, communicating with the interior at 

hich it is deemed safe or proper for the 
of the water to de- 


with water in the 
reservoir, B, will be pressed 
upward against its seat, H, 
ao as to close the port, A. 
K, K, represent guides for 
the rod, f, and L is a stop 
to limit ite descent. It will 
be apparent that so long as 
the water within the boiler 
is maintained at a proper 
level, that is to any, above 
the opening of the pipe, P, 
the steam pressure will keep 
the reservoir, B, constantiy 
full of water, and the aper- 
ture, 4, closed; but if the 
surface of water within the 
boiler descends below the 
opening of the pipe, P, the 
water within the reservoir 
will instantly descend into 
the boiler, and steam taking 
its place will permit the 
buoyant cylinder, F, to fall, 
the effect being to withdraw 
the valve, G, from its seat, 
H, and cause a discharge of 
steam through the aperture, 
A, a0 a8 to sound a whistle, 
I, or any other . suitable 
alarm which may be pro- | = 
vided. As the interior of = 
the reservoir is inaccessible - ow 
to the engineer the alarm will continue until a proper 
quantity of water is again supplied to the boiler, but as soon 
as the surface of the water rises above the mouth of the con- 
necting pipe, water will be forced up into the chamber, 
taking the place of the steam therein, and causing the dis- 
charge aperture to be closed as before. 

The reservoir can be made of any capacity to receive a 
buoy or float of necessary size and power, and can readily be 
connected to any boiler by tapping a hole through the end or 
side for the reception of the connecting pipe. The buoyant 
eylinder differs in effect from an ordinary float, in that it is 
wholly submerged, so that the entire force of its flotation or 
displacement may be employed. It is proposed to use two 
of the attachments connecting with the boiler at different 
heights, one to serve as an indicator for ordinary pumping, 
the other to indicate if the water is dangerously low. The 
apparatus cannot be tampered with or controlled by the en- 
gineer, and in the event of leaking of the buoy or float, or 
any other derangement, the effect will be to open the dis- 
charge orifice, and thus indicate that attention is required. 
In practice the buoyant cylinder should be made of as large 
size as the capacity of the reservoir will properly permit. 


A New Sreamsare Comrany.—A prospectus has been 
issued of the Netherlands Steamship Company, with a capital 
of 6,000,000 florins, in shares of 1000 florins each (3,500,000 
florins to be first issued), for performing the steam service 
between the Netherlands and their East India colonies 
through the Suez Canal, under contract with the Dutch 
Government. The Board of Direction is constituted at Am- 
sterdam, with the brother of the King of Holland as honorary 
chairman. Messrs. Samuel Montagu and Co. are the Lon- 
don bankers. 


Agwovr Piate TestixG.—A new method of testing thick 
armour for Her Majesty's ships has been introduced during 
the past week at Portamouth in the trial of two large plates 
for the Glatton and the Devastation breastwork monitors. 
Hitherto, the practice has been to fire at the plate with 
spherical shot from the smooth bore 8in. gun, but the 
method now brought into use by the Admiralty substitutes 
the 7im. muzzle-joading rifled gun with chilled shot for 
the smooth bore. The powder charge varies according to the 
thickness of the plate under test in the following degrees: 
For 12in. plates, 21 lb.; for llin. plates, 1841b.; for 10in. 
plates, 164 Ib. ; for 9 in. plates, 14 1b. The distance between 
the gun and the plate is 30 ft., and four shots are fired at the 
plate within an area of 2 square feet. The plate for the 
Glatton was from the rolling mills of Messrs. Charles Cam- 
mell and Co., Cyelops Iron and Steel Works, Sheffield, mea- 
suring 10 ft. in length, 3ft. Gin. in breadth, 12 in. in thick- 
ness, and weighed 7 tons 2 ewt. The plate for the Devasta- 
tion was from the rolling mills of Mesers. John Brown and 
Co., Atlas Iron and Steelworks, Sheffield. Its dimensions 
were 14ft. in length by 4 ft. Gin. in width, and 10in. in 
thickness, and weight 10tons. The average penetration of 
the shots in the 12 in. plate was 7.2in., and in the 10in. 
plate the trations were 6.3, 6.8, 6.8, and 7.8 in. - 
tively. It isa remarkable feature in the manufacture of these 
enormous slabs of iron for our new turret ships that they are 
bent to the required form direct from the rolls, and when at 
cherry-red heat. 








HORIZONTAL PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 


In the accompanying engraving we illustrate a horizontal 

steam pumping engine, recently designed by Mesars. Tangye 
and Co., and which is fitted for all purposes where pumping 
is required to be done. It is on the horizontal high-pressure 
expansive principle, and in effect is a combination of the 
steam engine with Holman’s double-action pump, mounted on 
one bedplate. The arrangement is such that the entire power 
of the engine can either be applied to the pump or to any 
other purpose, the pump being disconnected from the engine 
when necessary. The pump is driven from @ bright balanced 
crank plate, keyed to a wrought-iron shaft, which is geared 
by means of a spur wheel and pinion of proper ratio to the 
engine shaft. When it is required to disconnect the pump 
from the engine, the pinion is slid out of gear by releasing 
a set screw, when the engine can be run independently of the 
pump. This arrangement obviates the disadvantages often 
yresent where pumps are driven from engines engaged in 
other work. 1 the engine runs at an advantageous speed 
for general purposes, the pump may be driven too fast for 
the valves to act properly ; whilst, on the other hand, if the 
engine is run at a speed suitable for working the pump, it 
will not give out its proper duty. Hence the above arrange- 
ment would seem a correct solution of this difficulty. 


THE DE-RAILMENT OF RAILWAY TRAINS. | 


To Tus Epitor or Encinesnine. 

Srx,—Your article on the “ de-railment” of railway stock, 
of last week, is very interesting, and gives much valuable 
information. I think, however, that 
further investigation and additional testimony. 

You say little or nothing of what is, in my estimation, the first 
cause, namely, the ve ywerful side throw of the engine from 
right to left and from TEA to right, causing a continual oscilla- 
tion of the whole train. 
effect of this serious derangement, as at present existing in 
all locomotive engines, and also a plain and easy manner of 


euring it, which I hope you will use when I forward them | dete 0: Bene oat ot Brat appeer einat attees destes them adeck 
ic 


| house could have been 


to you. 

The present cause of such violent oscillation is that all 
engines have right and left-hand cylinders; thus assuming 
that the steam is admitted at the back or plain side of the 
right-hand piston, and, at the same time, at the front or rod 
side of the left-hand 


the wheel may, in some measure, counteract this indirect 
thrust, still it cannot altogether obviate this strong blow 
against the flange of the wheel ; 
tion during the full journey of the engine, the wear anc 
of the stock 
the great risk of “ de-railment.” 

The diagrams I now promise you are to show my plan of 


tear 


central cylinders, or cylinders equal to the same, which I call | 


“Dunn's System of Preventing Oscillation in Locomotive 
Engines,” 
ways, and for broad gauges at high velocities. 

Yours very faithfully, 


March 29, 1870. Tuomas Dury. 


EcovomicaL Mariye Exerses.—Last month we inserted 
a notice of the official trial of the 8.8. Elbe, at Stokes Bay. On 
that occasion the vessel, which was built and engined by the 
firm of the late Mr. John Elder, of Glasgow, attained the 
high « of 15.095 knots per hour on the average of 4 runs. 
The Elbe has since made her first run outward to St. Thomas. 
She made the voyage in 12 days 204 hours, on the extremely 
small consumption of 33 tons of coals per day. It thus ap- 
pears, that this vessel promises to be as distinguished for 
economy in the consumption of fuel, as she was for speed in 
her former trial. 
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I am preparing diagrams of the | 


iston, it is very evident that the front | 
end of the engine will be thrown violently against the right- | 
hand rail ; and, although the weight of the engine and cone of | 


and as this is in full oe | sented tn then ek ‘Aeration, 
| Ler consid . 


and roads are necessarily very great, as weil as complaint in your next issue, and 
| whether the aspirants to the honour of possessin 


| earner oe adapted for very narrow gauge rail- | 
or 





CHANNEL STEAMERS AND THE SOCIETY 
OF ARTS. 
To rus Epitor or EnxGingeriye. 

Six,—During the summer of last year, the Council of the 
Society of Arts offered their gold and silver medals as prizes 
for the best and second best “ model of a steamer which shal! 
afford the most convenient shelter and accommodation to 

assengers on the deck of the vessel crossing the Channel 

tween France and England.” The size of the steamers was 
restricted to that of the vessels at present employed between 
Folkestone and Boulogne, and the latest date for the reception 
of the models was the Ist November, 1869. I happen to be 
one of the seventeen misguided individuals who competed, 
and have had to wait for four and a half months for the 
decision of the committee, which appears to me a very un- 
satisfactory decision indeed. 

We are informed that the Council have exercised the right 
reserved, of withholding the medals altogether, on the ground 
that none of the models present such features of originality 
or such improvements upon the existing accommodation as 
would justify them in awarding prizes. This is all very well, 
but we are further informed that, in the opinion of the com- 
mittee, no change could possibly be ie in the existing 
boats (owing to their small dimensions) which would carry 
with it any great improvement in the accommodation, or in 
others words, that it is impossible to produce a design which, 
while conforming to the conditions imposed, shall possess 
sufficient merit to entitle the designer to either of the prizes. 

Admitting that the committee have exhausted the subject, 
and that their opinion is beyond question, it must occur to 
the other competitors as it does to me that if they could have 
come to this conelusion before they invited competition at all, 
it would have saved much trouble, not to mention expense. 

It is further stated that to the adoption of deck houses 
there are weighty objections relating chiefly to the naviga- 
tion of the vessels in stormy weather, but as the models were 
required to exhibit a form of shelter for passengers on the 


»pted. 

Moreover, the objections to a deck house, though weighty 
in the eyes of the committee, are not insuperable. 

If properly constructed, a steamer may be as seaworthy 
with one as without, and infinitely more comfortable. 

The report concludes with some remarks to the effect that 
urgent necessity exists for improvement, and that before any 
great improvement can take place, larger steamers must be 
em sloped. These, I think, were settled questions before the 
committee entered upon their labours, and were not pre- 


I shall feel greatly obliged by your giving space to this 
leave the public to judge 
the Society 
of Arts’ medals have been treated liberally or otherwise. 
I am, yours respectfully, 
DIsconTEsT. 

[ We have received other letters on this subject, making 

similar complaints to “ Discontent.” —Ep. E. 


Exseutsn Irow Aproap.—The 


Colliery Guardian says: 

The exports of railway iron from the United Kingdom at- 

tained a heavy total last year, having risen to 893,548 tons, 

while the corresponding total for 1867 was only 583,488 tons. 

The exports of this deseription of iron year by year, for the 

decade ending with ~~ a may be stated as follows : 
‘ons. 


Tons. 
434,310 
498,021 
680,571 
895,848 


Year. 
1865 
1866 
1867 
1868 
1869 


Year. 
1860 
1861 
1862 
1863 
1864 


453,445 
877,566 
400,765 
446,440 
408,216 
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THE WATER SUPPLY OF CHICAGO. 


(Concluded from page 198.) 

Havine already at some considerable length described 
the works connected with the Chicago Water Supply, we 
have no intention here of repeating eny description of this 
moet remarkable undertaking, but being in possession 

the kindness of Mr. Chesbrough with all the lead- 
ing details, and the incidents during the course of construc- 
tion, we find them so full of interest that we feel justified in 
recurring to the subject at some length. 

It will be remembered that the pump well communicated 
by means of a 54 in. subway with the main tunnel which 
stretched beneath the lake for a distance of two miles in a 
north-easterly direction, and which terminates in a junction 
with a vertical shaft, protected from the fury of the lake 
storm by a massive pentagonal crib of timber filled with 
stone to keep it in its place. A dimension of 5 ft. was fixed 
upon for the diameter of the tunnel, the area of such a chan- 


ii. 


“7 nouse 


SURFACE OF LA 





SS = 


nel being sufficient to suppiy a daily maximum quantity of 
50,000,000 of gallons, whilst such a size, being as small as 
was convenient to work in, promised also to offer far less 
difficulty in its construction than a more extensive work, 
and if in the future Chicago should outgrow the capacity 
of this tunnel, the city would at all events be wealthy 
enough to undertake the duplication of the work. 

On the 17th of March, 1864, the land shaft was com- 
menced. It was 9ft. internal diameter, and lined with 
cast cylinders, 1} in. thick, for a portion of the depth, and 
with masonry for the remainder, a sumph, 6 ft. deep, being 
carried below the future invert of the tunnel. The neces- 
sary level having being reached, a driftway 50 ft. long, and 
extending in a westerly or landward direction, was made, 
for the convenience of alignment. And on the 26th of 
May, the heading eastward was started. About the same 
time, too, the timber crib, which was to be moored over 
the outer end of the tunnel, was set in hand, and launched 
and secured in place the following July. Meanwhile, the 
landward end of the tunnel was progressing ; at the shaft, 
the diameter of the subway was 6 ft., reduced to} the ruling 
diameter in a length of 20 ft.; with the exception of this 
short distance the lining was two bricks thick. The lower 
balf of the arch was built with templates, in the usual 
manner ; the upper half with a short iron centering, which 
occupied but little room. The work of excavation, which 
was kept well ahead of the brickwork, was carried on with 
little interruption, and minute trolleys were kept constantly 
going; this invert of the tunnel, too, was always kept 
some 6 ft. in advance of the crown, which proved of great 
convenience in working the trolleys. For the most part the 
way had to be cut through stiff blue clay, requiring little 








SECTION OF CRIB AND LIGHTHOUSE AT OUTER END OF LAKE TUNNEL, 








gas by boring into it ting it. 
The excavation was made to form as 
pick at the back of 
brick lining were carefully filled with 
went on. The arch was built in 2 ft. lengths, 
centre, upon which the bricks were laid; could, 
removed a quarter of an hour after the keying 
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effected. Thus the work went on with a double gang 
miners, and one set of masons, working in shifts, so 
the tunnel was driven forward night and day, until, on 
16th of December, a distance of 750 ft. from the land 
was completed, and it was judged expedient to make sidings 
on either side of the tunnel for the convenience of working 
the trolleys. These sidings were small chambers, connected 
with the tunnel by short passages, and on the tunnel was 
laid a turntable for the convenience of shifting the trolleys. 
By this arrangement it was soon found that the work 
was greatly expedited, and the delay which otherwise 
would have taken place in transporting the excavation to 
spoil was obviated, The ventilation of the tunnel was ex- 
cellently maintained; at first a 6 in. pipe was used to ex- 
haust the foul air, but this was afterwards by one 
of 8 in., and an engine and fan were employed for the special 
purpose. When the men were in full work, the smoke and 
mist rendered anything like clear vision impossible, but 
during any cessation in labour, the tunnel was so clear that 
the light of a candle was visible at a distance of 2000 ft. 
The alignment of the tunnel, which was a work of consider- 
able trouble, was most successfully accomplished by Mr. 
Wm. H. Clark, the Assistant City Engineer. In addition to 
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the difficulties arising from its being almost impossible to | ‘ 


obtain a sufficient base line, the subsequent shi of the 
timber crib after it had been placed in position, when 
the tunnel landward was considerably advanced, altered the 
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whole course of setting out. A lofty timber was 
erected 166 ft. west of the land shaft, and 280 ft. 
of the land shaft a 6 in. tube was sunk to the tannel from 


the surface ; by plumbing from this line a perfectly 
range was secured. In the tunnel itself, for a 
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On the present page pa 
showing the lighthouse which will be shortly erected 
it, and the permanent structure it is proposed to 


weather if their house was built as shown in the sketch. 
The iron cylinder placed within the crib, was 9 ft. in 
internal diameter, and made in 9 ft. lengths. In it are 
made two sluices 4 ft. Gin. high, by 2 ft. 8 in, wide, 
placed below the lowest water level of the lake. To lower 
the shaft into position, an inclined plane was constracted 
within the crib, and the lengths of the casting were gradually 
got into place and sunk through the clay to the 
level, and when this was reached, the heading towards the 


from 
that on the land, an average progress of 9 ft. 4 in, a day 
having been made, until the headings were within 100 ft. of 
one another. Then operations were stopped, and to ensure 
the exact janction of the tunnel lengths, a small timbered 
drift was run through the 100 ft. On the 80th of 


striking the piles was plainly heard through 60 ft. of earth. 
vessels and tug boats over the line could 
be heard as plainly as on the surface of the water, and 
the two lengths of the tunnel met, it was determined 


The exact cost of the entire work amounted to 
457,844.96 dol., or about 65,0001, and the contractor's 
charge for the tunnel work, cribs, &e., was 380,784 
upon which they realised the fair profit of 60,000 dol, 


Tux Mines’ Reovtation Bri1.—Yesterday wock a 
large deputation from the National Miners’ Lesdalion, 
accompampied b ee ne 
tion League, hed an interview in the lobby of the of 
Commons with Mr. M.P., Mr. MP., Mr. 
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SHOEBURYNESS EXPERIMENTS. 
Awosost the practice carried on during the week two 
interesting series may be noticed. First, the firing of fifty 
Palliser 19-inch shells with chilled heads and sand-cast 
bodies for testing this new class of manufacture. All were 
eound. Second, a continuance of the trials of the little 
Abyssinian mountain gun (steel-rifled 7-pounder), in view 
of ite application in service as a substitute for the small 
2-5 inch brass mountain howitzer, weighing 24 ewt., for 
the 2-5 inch Coharn, weighing } cwt., and for the Royal 
61-inch mortars, weighing 14 cwt. The mountain steel gun 
weighs 164 Ib., is 2 ft. 24 in. long, 3 in. in diameter of bore, 
and throws single shells of 7 |b. and double shells of 12 Ib. 
weight; the latter enclosing a 1 ib. bursting om, Its 
wrought-iron carriage weighs 223 Ib. Fifty rounds were 
fired, all with Ij-ounce charges of L. G. R. power. The 
firing wae made in the marsh, the line being taken at a 
target at 800 yards distance. A pit was dug for the trail, 
the exact elevation being afterwards obtained with the serew 
quoin on the light stepi bracket, which at the end of the 
practice remained perfectly uninjured. 
In this practice at the third round, 30 degrees elevation, the 
jjectile fell sideways. In the first round of 33 degrees the 
pth of penetration in the soil of the projectile was mea- 
eured—namely, penetration, 4 ft. 6 in.; vertical depth, 3 ft. 
In second round at 46 degrees the projectile was unsteady in 
flight, and fell sideways; the like in second round at 46 
degrees. The measurement of penetration of the first round 
at 43 degrees was also taken—namely, penetration, 5 ft. 10in ; 
direct vertical depth, 4 ft. 3 in.; also at fourth round, pene- 
tration, 4 ft. 9 in.; vertical depth, 3 ft. 6 in.; at the second 
round at 52 degrees the projectile was ansteady, and fell 
sideways. The projectiles, which were double shelis filled to 
12 lb. weight, were thrown to a great height, as may be esti- 
mated from the following angles of entrance of the pro- 
jectiles into the earth for the five rounds fired at 58 degrees 
—namely, 48, 72, 57, 62,68 degrees. The soil of the marsh 
is a stiff clay. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 

8. Wiuitam Warts, Glasgow, “ Improvements in certain parts 
of wearing apparel.” 

669. Jowun Saxey and Jousx Srixson FARMER, Canterbury-road, 
Kilburn, “ Improvements in apparatus for working and locking 
or securing railway points and signals.” 

62. Jaues Aawrraos, Kirkstall, near Leeds, * Improvements in 
case-be rdening.” 

650, JONATHAN PICKERING, Stockton-on-Tees, “ Lmprovements in 
castors.” 

658. Esenezen Stevens, 84, Morton-road, Islington, “ Improve 
ments in the means end utensils employed with apparatus used 
in cooking, combining arrangements for burnigg a light, form- 
ing « complete ‘ kitchener.’” 

608. HARoLy Porrer, Fisherwick, Dough, near Belfast, “ Im 
provements in bleaching vegetabie fibres.” 

6%. Tuomas Stavitte Teves, Ebenezer House, 434, Old Kent 
roap, “improvements in the construction of steam and hot- 
water boilers and coils in sections.” 

697. Gronee Fow Lex, Basford, “ Improvenients in smelting iron 
ore, and in furnaces employed therein.” 

609. Mark Paow, Leake, near Boston, “ Improved apparatus 
for facilitating the gathering and binding of cut crops into 
sheaves,” 

701. Wits Ropert Lake, Southampton-baildings, “ Improve 
ments in threshing machines and in driving mechanism for the 
same and for other machinery.” 

702. Otrver Onweop and Ropeet Hawt, Bagley, near Bolton, 
“Improved arrangements or combinations of machinery for 
finishing threads or yarns of cotton or other fibrous materials.” 

703. Tuomas Newron, Manchester,’ Improvements in firearms,” 

704. Rosset Buakesonoven, Brighouse, and SOLOMON SANDER 
son, Huddersfield, “Improvements in or applicable to steam 
boiler and other furnaces for promoting the consumption of 
emoke.” 

705. Henry Sixes Gtesonx, Liverpool, “ Improvements applic- 
able to bats and other like coverings for the head.” 

706. CHARLES Aston Wixpex, Sheffield, “An improved appa- 

rates for use in drawing and forcing air, water, and other 

fluids.” 

7. Jounw WiLttamM Gaoves, 9, Victoria-chambers, Westminster, 

“ [Improvements fn the rolling stock of railways and tramways, 

also partly applicable to ordinary vehicies.” 

708, Jaues Baapy, Manchester, Certain improvements in the 
manufacture and constraction of skirts.” 

710. Jomn Hesany Jonnxsow, 47, Lincoln’s-inn-fields, “ Improve- 
ments in the manufacture of wheel tyres, hoops, bands, and 
such like articles, and in the machinery or apparatas employed 
therein.” 

711. Josuva Jeavons, Atlas Works, Sheffield, “Improvements 
in the manufacture of armour plates an! other heavy forms of 
malleable iron or steel, or of stee! and iron combined.” 

712. Tuomas West WaALKkeR, Sandford, near Wareham, “ Im- 
provements in enamelling stone, and articles composed of burnt 
clay, aad in the enamel to be employed therein.” 

713, Joun Jawes Louxpy, Leith, near Edinburgh, “ Improve- 
ments in effecting the decoloriaation, deodorisation, and purifi 
cation of foul and waste waters of sewage, and of supernatant 
sewage water.” 

74, Woiiam Rosert Laks, Southampton-bulldings, “ Lmprove- 
ments in apparatus for extinguishing fire.”’ 

716. SAMUEL CHATWOOD and Joux Stcageos, Bolton, “Im- 
provements in direct-acting power hammers, and machinery for 





crushing and pul me 
Tie, Mrceast away, eet Chambers, 68, Fleet-street, “ Im- 
on ‘> tonafne.” 





Lad us 
718. Jous Appy Horkiyson and Josara Horxryson, Hudders- 
field, “1 vemenis in direct acting steam engine indieators.” 
719. Frawcts Bavacn, Kingston-apon-Hull, “ Improvements in 
automatic apparatus for operating the dampers of steam boilers 
end of other furnaces.” 

7%. Grones PaLey, Preston, “Improved methods of putting 
twist inte sliver or yarn from yer to rollers of frames for cot- 
ton, wooilen, or other fibrous substances.” 

722. Jou~ Morssy, Leytonstone, and Conyeiavs Tuoans, 14, 
Mark lane, “Improvements in hackling machinery applicable 
espectaity to phormium tenax and other long fibres.” 

7% Jounw Heway Jounson, 47, Lincoin’s-inn-felds, “ Improve- 
meuts in hinery or ap tus for combing and straighten- 
ing Gax hemp, jute, and other fibrous sabstances.” 

7%. Caaaies Jacxson, Birmingham, “lmprovements in vol- 
canisers or spparatus employed in vulcanising india-rubber, 








which improvements may also be apptied to the regulation of 
the flow of for various parposes. 

727. Jnsse Srppona, Weet Bromwich, and Davip Bowes Mxsse, 
Sed , “ Improvements tn clocks.” 

728. ee CunisTias THamsen, Oopenhag “ Imp 
im the manufacture of artificial leather.” 

731. Joun ConneLt, Mincing-lane, “ An improved apparatus for 
the manufacture of sugar.” 

732, Wittiam Pewnineros, Manchester, “ impr in ap- 

as for plaiting and sewing linen and other fabrics for shirt 
ronts or other similar purposes.” 

734, Jonas Baown, Gildorsome, near Leeda, “ Improvements in 
carding engines for carding hemp, flax, tow, china, grase wool, 
silk, cotton, and all other fibrous substances, both anima! and vege- 
table ; alec for carding the waste of flax. hemp, and tow, whether 
hard or soft waste, as well as cottun waste, cop bottoms, waste, 
yarns, or any other waste or yarns, the produce of any fibrous 
substances, either animal or vegetable ; also for palling and eard- 
ing carpets, stockings, hoisery, rags, fentse, or remnants of any 
textile or felted or knitted fabrics of hemp, flax, tow, china 
grass, wool, silk, cotton, or other fabric, the produce of any 
fibrous substances, either animal or vegetable.” 

735. James Dussacus8, Gienboig, ~ Improvements im stoves for 
drying bricks and other articles in pottery.” 

7%. Joun PoLsox, Paisley, A new or improved application of 
machinery for treating grain in order w obtain certain products 
therefrom.” 

737. Gores Tyzack, North Shields, “ Improvements in wind- 
lasses and capstans.” 

739. Acute De BLED, 24, Rue Traverse. Saint-Germain, Paris, 
PAUL CHENAILLIER, 15, Roe de Strasbourg, Paris, and Jean 
Avrrner, 22, Rue Notre Dame des Victoirés, Paris, “An im- 
proved holder for cartridges.” 

740, JOAN Morais, Belfast, “ Improvements in jacquard appara- 
tus.” 

742. Geoncs TOWNSEND, Wimbish, “Improvements in lawn edge 
clippers.” 

743. JouNn GLOVER, 46, Sexforde-street, Clerkenwell, “ Improve 
ments in means or apparatus for regulating the flow of air into 
steam boiler and other furnaces.” 

745. Sauces. Duxterra McKeLiex, Manehester, “Certain im 
provements in watches and other timekeepers.” 

747. WILLIAM ARKELL, Syntaff House, Cheltenham, “ Improve- 
ments in apparatus for raising and lowering heavy bodies.” 

748. Tuomas Rovrtepes, Ford Works, near Sanderiand, “ Im- 
provements io the treatment of fibrous materials suitable for the 
manufactare of paper.” 

749. Witiiam Huseayp, Hayle, “ Improvements in atmospheric 
stamps and hammers, partly applicable to other purposes,” 

750, JOHN FELBER, Manchester, “ Improved machinery or appa- 
ratus and processes for the manufacture of paper and other 
pulp from wood and other fibrous materials.” 

751. Roseat WINSTANLEY, junior, and WitrAmM Barker, Man 
chester, “ Improvements in machinery for holing, cutting, or 
excavating coal or other minerals.” 

752. Wiliam Rocusster Pars, Newcastle-on-Tyne, “ Improve 
ments in firearms with central-fire action.” 

753. Hexay Mawston and Jawes Henay Mowe, Birmingham, 

Improvements in swivels.” 
756. Ropert Saunpexs Prowse and Henny Doxg, Liverpool 
Improvements in hand trucks,” 

757. FReperick Pattison, Glasgow, * Improvements in or con 
nected with the mannfacture of ‘ blackening’ for foundry pur 
poses, and in the means or apparatos employed therefor ” 

758. Jouw~ CAMPBELL McLagan, New Bridge-street, “An im 
provement in sewing machines.” 

760. CHARLES STOCKBRIDGE, Bishop's Stortford, “ Improvements 
in collars and saddles for horses and other animals.” 

761. Jown Canter Eamspen, Bradford, “ Improvements in looms 
for weaving.” 

762. Joun Henry Jomwson, 47, Lincoln’s-inn-fielda, “ Improve 
ments in apparatus for governing or regulating the speed of 
motive-power engines, and for indicating the power of the 
same.” 

763. PAUL CHARLES NICOLAS DE Frexant, 6. Rue Doria Alger, 
Paria, “ An improved hygienic and mechanical! hat.” 

764. EoWAaanp DUGDALE and Josern DuepaLr, Soho Foundry 
Blackburn, “ Imprevements in sizing machines.” 

766. Groner Henry Brocksanx, 40, Great College«treet, Cam 
den-town, “ Improvements in upright pianoforte actions.” 

768. Joun Beokert and Ricuagy Levexs, Wandsworth, “An 
improved buckle or fastening.” 

770, WittiAm Epwarp NewrTon, 66, Chancery-lane, “ Improve- 
mente in gun carriages and their slides,” 








771. Roseat Lakin, WILLIAM Henry Ruopes, Jounw Wary, and | 


WILLIAM GREASLEY, Manchester, “ Improvements in mules for 
spinning and doubling.” 
772. Ricnagp Tones, Manchester, “ Improvements in looms for 
weaving, partly applicable to beaming machines.” 
773. WititamM CHARLES MiTcHELl, Belfast, “Certain improve- 
ments in books.” 
75. Gerones HoLpswortn, Halifax, “Improvements in pre 


~ 


paring and producing drawings or designs upon squares or ruled | 


design paper for manufacturing and other purposes, and for 
protecting and preserving the same from injury.” 

777. Peree MURRAY, Quebec, “Improvements in differential 
pulley blocks and other apparatus for moving heavy bodies.” 
779, Jonn CLATTON MEWBURN, 172, Fleet-street, “ Improvements 
in apparatus for raising and forcing fluids, and for cleaning 

suction strainers by steam.” 

782. Jutave Homan, 30, Coal Exchange, Lower Thames-street, 
“Improvements in the construction of railway and other 
wagons.” 

783, JoHN Warkins, Birmingham, “Improvements in dies or 
tools used in drawing metallic tubes.” 

784. Jonwn Hewny JomNnson, 47, Lincoln's-inn-flelds, “ Improve- 
ments in the construction of roads and ways, and in the ma 
terials employed therein, which materials are also applicable to 
other purposes for which asphalte is generally employed.” 

785. Francis Viatus, Liverpool Oil Mills, Liverpool, “ lmprove- 
ments ip maintaining, controlling, and registering the pressure 
in hydraulic presses, and in apparatus connected therewith.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
780. James TOWNSEND WALKER, Albany, U.S., “Making horse- 
hoon.” 


* 

781, Wittsam Ronert Lake, Sonthampton-buildings, “An im- 
proved machine for forming trenches or ditches.” 

736. Jogi MovtrTorx, Boston, U.S. “Certain improvements in 
elastic rolls or tabing for clothes wringers and various other 

as well asin machi for manufacturing the same.” 

806. Joun Henay JOHNSON, 47, Lincoln's inn-felds, “ Improve- 
ments in crim machines.” 

819. Guones WaAKeEriety -Fox, Manchester, “ Improvements'in 
the treatment of cod-liver, castor, and other medicinal oils, in 
order to render the same more 3 

835. Jzsse Ascovues, Handsw « Lmprovementa in the manu- 
facture of candies, and in apparatus to be employed therein.” 

840, JouNn MiLNs, St. Andrews, “ Improvements in 7 

6. Sipesy Stevens Tcanea, Westborough, U.S. “ improve- 
ments in machines for sewing straw.” 





Patents on which the of £50 has 
: been Pane 


885. Ricnanp MORELAND, jon., 3, Old-street, St. Lake's, “ Im- 
provements in the Construction of floors and rooma for build- 
ings.”"—~ Dated A 

834. Geonas Litrie, Oldham. “ Improvements in machinery for 
cotabing cotton, wool, and other fibrous materials.”— Dated 22nd 


March, 1967. 
846, JouN GAMOEE, 28, Queen’e-road, Ba: , and ARTHUR 
Gamers, 27, Alva-street, Edinburgh, “ its In the 


rvation of animal and vegetable substances.”"—Dated 23rd 
arch, 1867. 

924. PHiLaNpeR Suaw, Boston, U.S. “Au improved air engine, 
#0 arranged that it may be driven exclusively by the expansion 
of air, or the heated air we |b sere through a steam generator, 

used fn addition to the 

air, to enhance the pressure upon the piston and thus to the 


power of the engine,”—Dated 29th March, 1867. 

866. Writtam CLagk, 53, Chancery-lane, “ Improvements in 
breechioading firearms sad Dai 25th March, 
1867. 


892. Gores Richard PosTLeTHWaiTs, Harborne, “ Improve- 
ments in machinery used in the manufacture of screw nuts and 
washers.”—Dated 27th March, 1867. 

901. Joszy Wexnxpt, Steyr, “Improvements in breechloading 
firearms.” — Dated 27th March, 1567 

991i. Davin Foster and Rvrsat Cook, Sheffield, “ Improvements 
in the casting of Bessemer or crucible steel hoops for the tyres 
of railway wheels, such improvements being applicable for 
casting cylindrical forma in mer or crucible steel for otber 
purposes, ’—Dated 28th March, 1567. 

859. Gronee Davies, 1, Serie-street, Lincoln’s-inn, “ Improve- 
ments in rotary digging machines aud in teeth for the same.”— 
Dated 25th March, 1867, 

861. Jous Hewary Jonnson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in the treatment of wool] and other animal textile mate- 
riala, whether in a raw or manufactured state.”—Dated 25th 
March, 1867 

863. ANpraew WrLer, Barker-street, Aston Manor, “ Improve- 
ments in breechioading frearms and bayonets for the same.”— 
Dated 25th March, 1547. 

874. Evwakp Owes GREENING, Manchester, “Improvements in 
iron and wire continuows fencing, and ia the lapping machinery 
employed therein, and in the manufacture of guards and other 
descriptions of wire-work,”"—Dated 26th March, 1567. 

886. Geonee Epucnp DontsTHoaPe, Leeds, “ Improvements in 
machinery employed in getting coai and other minerals, and in 
tramways to be used therewith, also in engines to be worked by 
compressed air or other fluid.”— Dated 26th March, 1867 ‘ 

907. Wittism Carenros, Manchester, “ Certain improvements in 
machinery or apparatus to be employed in the preparation of 

| cotton, woul, and other similar fibrous materials.”—Dated 25th 

| March, 1567 

1922 Enoch Harrison Aypox, Wandsworth, and Epwarp 

Fietpo, Chandos-chambers, Adelphi, “Improvements in the 

| smelting and treatment of iron and other ores, in the fuel and 

| other materials made use of in sach treatment, and in appara- 
tus for supplying the senie to biast, puddling, and any other 
| furnaces and fires in or by which great heat is required to be 
| generated, parts of which improvements are applicable also to 

| other purposes.”—Dated 20th March, 1867 

1927. WaLrer EaSrenenoox, Kilburn, “Improvements in ma- 

chinery or apparatus for actuating and controlling railway points 
and signals, '— Dated 29th March, 1447. 

938. Wittiam BYWATER, Sweet-street Foundry, Holbeck, near 

Leeds, “Improvements in apparatus for effecting the drawing, 
| spinning, twisting, and laying of hemp, flax, tow, worsted, wool, 
| 
| 
| 
| 

i 

| 

| 
| 





silk, cotton, china grass, or other fibrous materials for the manu- 
facture of yarn, thread, twine, cord, or rope, which improvements 
are also applicable to the manufacture of cord or rope from iron 
or other metal wire.”— Dated 29th March, 1867. ; 

1034. WritiAM PARELL BuTcHART, Dundee, “ Improvements in 
treating and softening jute, hemp, flax, and other fibrous sub- 
stances, and inthe machinery or apparatus connected there- 
with.”—Dated 6th April, 1567 

917, Gustav AvoLeH BucwHoLz, Shepherd’s-bush, “Improved 

apparaws for manufacturing and assorting semolina, andl re- 
ducing the same to flour.” —Dated 28th March, 1867. 

918, JAMES HOWARD and EpWakD TENNEY BOUSPIBLD, Bedford, 

Improvements in machinery for cutting and spreading 

grasses.” --Dated 28th March, 1567 ae 

1004, Josgru Henny Barker, Leeds, “ Improvements in milling 
machines.”— Dated 3rd April, 1867 : 

| 1064. JAcom Hox? PLayven, Birmingham, “ Improvements in the 

manafacture of phosphorus, and in economising residual pro. 

duets of the said manufacture.” — Dated 10th April, 1867. : 

391. EpWin WILKINSON SmuRt, Tinsley Iron and Steel Works, 
Rotherham, “ Lmprovements in the manafacture of plane irons 

and other edge tools.”—Dated 27th March, 1867. 


Patents on which the ome Duty of £100 has 

been Paid. 

770. Groree Davres, 1, Serle-street, eng nm Fm nme 
ments in wrappers or pepers for needles and in machinery or 
apparatas for vicking needles therein.”—Dated 24th March, 
1363. 

769. James Rer~uy, New Globe Chair and Cabinet Works, 
Barrack-street, Hulme, and Writ1amM MARTIN, Manchester, 
~ Improvements in lubricating horizontal shafting and bearings 
of all descriptions.”— Dated 24th March, 1563. 

779. Josern Harpmas Woreraii, Bacup, “Certain improve- 
ments in the method of producing surfaces in imitation of woods, 
and in printing thereform.”— Dated 25th March, 1863. 

42. Joun Surtn, Edward-street, Wentworth-road, Bow-road 
East, “ Improvements in furnaces and boilers for the genera- 
tion of steam, partly applicable also for other purposes."— 
Dated 14th April, 1863. 








Tue Drarwace meager ee yee A week a deputa- 
tion fom several towns in England waited upon the Home 
Secretary, at the Home Office, for the purpose of asking the 
assistance of Government in respect to the drainage difficulty. 
It appears that the towns represented have received injunc- 
tions against draining into the rivers near which they are 
p omen spo that they are compelled to adopt some other 
mode of getting rid of their sewage. They represented that 
eminent scientific men are at variance as to the best 
some advoeating irrigation, and others recommending filtra- 
tion or decdorisation—and they asked that the Government 
would Oe ee nm ‘the subject, or remove the 
injunctions till the towns have rg tee et cmt 4 
satisfi system of sewerage. pu which was 
inteodueed. by Colonel Akroyd, M-P., included a 4 
number of officials from the places interested. In reply Mr. 
Bruce said he could not r " 
such an important subject without first eonsulting his 

and he would inform members of the deputation 
as to the decision of the Government. 
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20-TON STEAM HAMMER AT THE IMPERIAL FORGES OF LA CHAUSSADE, FRANCE. 


CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., ENGINEERS, CREUZOT. 








ic. 3. 


Tae hamier of which, above, we give illustrations, is one 
erected by Messrs. Schneider and Co., of Creuzot, under the 
direction of their chief engineer, Mr. C. F. Matthieu, at the 
Imperial Ironworks of La Chaussade, at Guérigny, an im- 
portant French Government establishment, of which we gave 
an account about a year ago (vide page 269 of our seventh 
volume). The construction of this hammer is so clearly 
shown by the figures, that it will be searcely necessary for us 
to do more than give the principal dimensions here. These 
are as follows : 


Sd 
5 


Diameter of cylinder sw oo 

Stroke on ean ose oes 

Diameter of steam admission valve 
release 


Lift of valves eee eve ove 

Distance between hammer guides ote 
- of frame ... ose 

Height of arch o - 

Pressure of steam =e... ove 

Weight of anvil block «- 186 tons 

Total weight of entire tool ... 360 tons. 

It will be noticed that the anvil block, instead of being 
cast in one piece, according to the method so successfully 
carried out by Mr. Ireland, and now almost universally 
adopted by the leading firms in this country, is built up of no 
less than eight pieces. Of these the seven lower ones, which 
are each oes in. thick, are held ee 
iron stra: nk on to jecti gs, whi 
one, with cenboes the save ised wedges in a dovetail 


formed in the piece immediate! 

are all staned on tal sbette faces, but whatever care 
may have been taken in fittin Gem together, they de ast 
form such a good job as asingle sound casting. 


” 


De rhoroor 
= 
a” 


tee 
I 








‘ OS sl esig AULT 
The legs of the hammer standards are split, as shown in 
the part sectional plan, Fig. 4, so as to give access to the 
i il. openings thus formed on each side 
are 2 ft. wide by about ee The standards are 


the steam to, and its release from, the lower end of the 
cylinder are governed by a pair of equilibrium valves, each 
moved by an i t hand lever, the two levers being 
placed side by side in a convenient position for the man 
using them. The arrangement of the valves is shown by the 
enlarged section, Fig 3. In conelusion, we should state that 
we are indebted to our contem , Annales Industrielles, 
for the particulars of the hammer we have above described. 








conceded the privilege of constructing a ship canal through 
the Isthmus of Corinth to a French company. The conceason 
is to Mr. E. G. Piat, engineer, and Mr. , of Paris ; the 
terms are fair and liberal, and the newspapers say that the 
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LITERATURE, 


4 Treatise on Smt Arties And iia | Oo, as 
' ~nd- tn 
pb Rohe ore 

various ICHARD 
Liga esos en Nerd, ia: J. B. 
Iw noticing the contents of this work, ‘which has 
reached its second edition in America, and is offered 
for sale in this country, we feel to condemn it 
for two reasons. First, because’it is made up by the 
most wholesale plagiarism which it has been our lot to 
meet with in any book; and, next, because it abounds 
with gross blunders, and contains the most ho less 
confusion of scientific and teehnical terms. hen 
we have informed our readers that the author says in 
his title page that this work is “compiled from various 
standard authorities ;” that he has mentioned in the 
preface the names of eight writers on the subject, 
whose works have supplied him with materials; and 
that he has made farther reference to one of these 
authors in a foot note, we have exhausted the acknow- 
ledgments which he has thought fit to make, If these 
escape notice, the whole book may be read through 
without the reader becoming aware that it is not 
wholly the production of the author’s‘own brain. If 
seen, the above-mentioned acknow mts are mis- 
leading, because they lead any one to expecta carefully 
selected compilation from the eight works mentioned, 
whereas the book teems with absurdities, which no one 
who had studied some of those works could have 


To do justice all round, we may very fairly say that 
about one-third is taken unweeded from the work of 
Mr. Scott Russell ; another one-third by the wholesale 
embodiment of a little shilling elementary work on 
shipbuilding, by Mr. Peake, published in “‘ Weale’s 
Series,” from which the author only admits that he has 
received “ some assistance ;” and the remaining one- 
third may be thrown in to the eredit of the author 
himself, and the six other authors. whose names go to 
swell the importance of the preface, We may men- 
tion also—though the author Fe would think this 
mere trifling—that all Mr. Peake’s diagrams to the 
number of from 70 to 80 are-taken “at one fell 
swoop,” and that the other sketches ‘we meet with in 
this book are, with scarcely an exeeption, old acquaint- 
ances of readers of English books on shipbuilding. 

Having indicated briefly the extent to which the 
author has pirated from a “= of works now in 
print in this country, we leave the future sale here of 
this volume in the ds of those concerned in the 
copyright of the victimised works, and pass on to 
notice some of those original which we have 
already alluded to, of the eredit of which we are not 
a to deprive the author. Here is one :— 

faving with unwavering transatlantic confidence 
severed completely the duties of the naval architect 
and the shipbuilder, he lays down the principle that 
the architect in designing his ship must fix upon a 
point to be the centre of gravity of the ship’s hull, and 
that the shipbuilder has to dispose of his material for 
the hull so as to bring the centre of gravity to the point 
Jixed by the designer. Can it be necessary for us to 
point out to any of our readers that the material of 
the hull of a ship is disposed solely with a view to 
the strength required in the different parts, and that 
if the position of the centre of gravity thus brought 
about does not agree with the point fixed by the 
designer the latter must be wrong? In fact, this 
single instance goes very strongly to show that the 
designing of form and structure are inseparably eon- 
nected in the one undertaking of designing a ship. 
But the statement above mentioned is almost sound 
compated with some of the statements we meet with 
when we foliow the author on the subject of stability. 
He uses the word stability to denote such various 
things that to point out all the errors into which he 
falls would be an almost endless task. Here is an 
instance of the use which he makes of the word, which 
is so far removed from its proper use as it is from 
many of the other uses which he makes of it. “A 
ship which has power to carry her own weight 6 ft. 
above the water, and another which has power to 
carry hers 3 ft. out of the water, may be said to have 
relative stabilities of 2 to 1.” 

It did not at all surprise us after our experience in 
the early part of this book to fird, as we got a little 
further on, that the theory of couples bad not entered 
into the author's mathematical studies, or to find that, 
as the follewing passage will show, he was unaware 
that a siugle force cannot balance a couple. “ A vessel 
with nothing movable’ in her has ber stability com- 
pletely determined by the moments on the water line 





———= 
of the three following forces, only two of which are in- | a state of comparative stillness, and this work is pure 


dependent, Ist, her weight : the wu 
due to the displacemen Fi ded, the tones tedeoed to 
keep them in equilibrium.” 

ere are two forces, the Ist and 2nd forming a 


~_ couple, and yet the author talks about a 3rd force 
balancing them. For this we were prepared; and evem 
for such perversion of terms’as calling the product of 


a force and’a distance “‘mothentum ;” almost for 
statement that “the advantage of a hollow line is t 
if the material of a ship is wood the structure is m 
hollow lines having a tendency to creep into an 
), and r than aconvex line.” B 
officer, him one who has presumed 
to write a book om naval architecture, unable to ex- 
i of the rudder, the reasons for copper- 


ing ships’ bottoms, the uses of bilge keels, or the 


reasons add to the stiffuess of a 
ship, and cl ands points of equal simplicity and practical 
importance, we were not 

i of the United States 


Richard W. 
Navy the author of this book. Before Te 
au we are to one more passage, 
tempted 


cause it 
suber vieetan hetakes aflight of his own— 
we will not say too that this is his own, but 
- thinkso; we have certainly seen nothing like it 
ore. 
An unstable platform is caused, sometimes, by af undue 
balance of weights in the ship, which gives her spontaneous 
rolling motion; sometimes by a form which gives her a 


tendency to adapt herself to every change on the surface of 


the sea. But a ship may be constructed so as to give the sea 
the least power over her, either to make her or pi 
The fine ends of the wave system accomplish the one, the 
round tammble-home side accomplishes the other; so that as 
0 nee Le eee 


centre of gravity-do all that is possible to prevent that. 
We leave this passage to be unraveled by the reader. 


It is muagestive of many new trains of such 
as whe this property of “ spontaneous mo- 
tion” by “ wales balance of weights” is any- 
thing” analogous to the “ temper” to which we impute 
the ungovernable tendencies of animate beings ; for, if 
so, what a new flood of light is cast over the previously 
unaccountable behaviour of ships} es. how the 
concluding lines, which come m 80 y, bear upon 
this view of the subject. But we*have’not s to 
pursue these reflexions. It is stated that the object of 
this book is to furnish a text-book: for the use of the 
students at the United States’ Naval Academy. A 


aré not with. And we cannot help 
gretting, ‘we read in the words of the 
that “a naval officer of fair mathematical abili 
readily maké hithself familiar with all the 


principles governing the design of a ship,” that 
not scqaitdthis te qulitetion before beeom 
a writer on the subject. 


Pbook more ca to muddle the heads of-.students we suf 








NOTES ON SCOOP-WHEELS. 
( Continued from page 194.) 

19, Tax next loss of power is due to want of attention 
in shaping the coursé’of the upper drain leading from 
the wheel, so as to take full advantage of the velocity 
with which the waterJeaves the wheel. For it must 
be undexstood that, 7 asa given head of water will 
produce a certain determinate velocity of flow, so 
conversely, a continuous velocity of current will main- 
tain a certain determinate head. Thus, for instance, 
if the water leaves the wheel in a smooth and con- 
tinuous current with a velocity of 8 ft. per second, 
this water will maintain a head 1 {t. in height, and will 
drain away intoa river whose surface is 1 ft. higher 
than that of the water at the wheel. But ifthe water 
from the wheel be at once discharged into a drain that 
is wider than the wheel, the velocity is at once re- 
duced, and the aforesaid advantage in point of lift is 
mostly Jost. This loss may in general be taken at 
6 in. in height, which, in the example before us, corre- 
sponds to a loss of power expressed by 385.7. x $= 
192.5.7. foot-pounds, and the power thus wasted is 
to the power usefully exerted as 192} to 3080. 

20. Phere is a similar loss of power due to want of 
attention in shaping the lower course by which the 
water is admitted to be — from be — if 
the course were rly s as explained in para- 

h 6, the Cater Could ney the ‘ahedl with the 
velocity of the wheel; the ladles (if supposed to move 
horizontally), would meet the water without shock, 
and the velocity of the water would exactly repay for 
the loss of head in the drain which produced it. 
Bat if, as is almost universally the case in practice, 
the drain is much broader than the wheel where the 
ladles dip, then the wheel has the very t labour of 
setting a vast quantity of water in rapid motion from 


until we found him 


various characteristies of 


loss. It is very difficult to get at the amount of loss 
at the intake, for it varies much in different wheels, 
and is mixed up with the loss due to the different direc- 
tion of motions of the water and of the ladles that strike 
ao is certainly serious, and may without fear 
exaggeration be p at the same amount as the 
8 of the upper course; therefore, 

e is to the power usefully exerted 


remains a loss of power which is by no 

ficant in amount, and would have been 

i fore, but for the difficulty which the 
writer has felt in framing a satisfactory basis for the 
calculation. The loss in question is that due to the 
friction of the water against the ladies of the wheel, 
both at the intake and along the breast of the course. 
at the intake is confused with the other 

shock and resistance, and is included in the 

ance already made for those losses. The loss 

the breast of the course cannot be arrived at for 


to. the passage of a smooth body, but partakes of the 
nature of a resistance, arising from the displacement 
of a portion of the water by the edges of the ladles as 
they pass h it. Friction of this nature may 
| have a considerable value, but it would be worse than 
| useless to attempt a calculation without the assistance 
| of constants uced from accurate experiments di- 
| rected to the pafticular case in question. One thing, 
: however, is certain—viz., that the friction would be 





.| very much less.with curved ladles than with straight 


ladles, for the proud edge of the straight ladles is the 
main cause of the cn which the ladles en- 
counter. 

22. Lastly, theremust be taken into account the loss 
of power due to the friction of the gudgeons which carry 
be wheel. In consideri ioe wns will be — 

t the only weight which the gudgeons carry is that 
of the shen itself, the phn 84 of the mer A being 
carried entirely by the driving pinion ; in the ordinary 
way of driving (by an i pinion gearing into a 
large wheel bolted agaimst thegide of the wheel), this 
assumption will be pra @orrect. Now, in most 
existing wheels similar -to which is taken as an 
example, the wheel weighs «from 20 to 25 tons, while 
the ms are, On aa average, 9 in. in diameter. 
This proportion is incorrect, and a direct cause of 
loss; hemidemi be..solid {and it is wasteful to 

them otherwise), the diameter of a gudgeon to 
carry 12} tons (the half weight of the wheel ) should be, 


according to the best authorities, .003644/124 x 2240 


=7}in. Taking, however, the case as it stands, viz., 
a wheel weighing 25 tons, carried by two gudgeons of 
9 in. diameter, the total force of friction is .12 x 25= 
3 tons = 6720 lb.; this force acts through a distance, 
= x diameter of gudgeon = * X y% ft. per revolu- 
tion, therefore the foot-pounds of frietion per revolu- 
tion == X +4, 6720=15,832. Dividing this quantity 
by 624, in order to compare it with the number repre- 
senting the work usefully exerted, it appears that the 
loss due to friction on the gudgeons is to the power 
usefully exerted as 253 to 3030. 

23. Adding together the losses of power as arrived 
at in the p ing paragraphs, and omitting the loss 
due to friction of the water (which cannot be caleu- 
lated for want of data), the sum appears as 2008}, 
while the power usefully exerted is 3080. Conse- 
quently the total power exerted in turning the wheel 
is 50854, and the proportion of loss to the whole is 


pass or 40 per cent. nearly. Of this 40 per cent., 
the part due to the unnecessary lifting of the water is 
19 per cent. or nearly one-half; the part due to the 
leakage is 8 per cent.; the part due to the friction on 
the gudgeons 5 per cent.; and the resistance due to 
the shape of the course at intake and discharge is 8 per 
cent. T'o tliese must be added the friction of the 
water, which cannot be calculated with any chance of 
obtaining a correct result. 

24. This loss is large, and the example selected 
gives results more favourable to the wheel than would 
be shown by most of the wheels now at work. For in 
many of the wheels the | space is more than 
} in. all round (which is chiefly due to the wearing 
away of the edges of the wooden ladies), and this 
would largely imerease the loss. Also in most cases 
the height of lift is less than 8 ft., and in such eases 
the loss due to the unnecessary lifting of the water 
would bear a larger proportion to the work realised, 
and appear as a r percentage of the whole.. Fi- 
nally, it is by no means uncommon to find a wheel 
binding slightly against the side walls, and this would 
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very largely add to the losses already allowed for. 


Such a defect cannot fairly, in all cases, be charged to | ¥ 


bad workmanship, but may more properly be admitted 
as a legitimate ag. ~ of loss to the wheels as at 
resent mounted. For a slight twisting or 
a miaing of a wheel 40. res ae will make it 
work $n. out of truth at the eireumference, and the 
accidental causes are sufficiently frequent to make 


such irregularity an ordinary oceurrence. In the fen- 


wheel, as improved by the writer, it will be seen that}. 


the side walls are removed clear away from the wheel, 
so as to offer no chance of this rous friction. 

25. It igwmmeh to be that more experi- 
ments hav@s0t been inade upon the wheels to ascer- 
tain the pegeentage of useful effect which they com- 
monly realise. “At present it would appear that there 


exists a totwivignorance as tothe effect of the wheel |i 


and engine separately, and the losses due to each. 
Such experiments are troublesome, and require skilful 
and honeséitandgement ; but the results would amply 
repay the cost and Jabour, and it. would probably ap- 
pear that while the engines are of the best construc- 
tion, and most eegnomically managed; the wheel is 
wasting ten times a§ much coal as is saved by the su- 


perior attention given to the engine. The writer has 
only been able to obtain two sets of reliable experi- 
ments, and both of these are affected by the losses due 
to friction of the engine, as well as by those due to the 
wheel, and the separation of these losses is a process 
of some uncertainty. The first set of experiments was 
made upon a scoop wheel in Demerara, somewhat 
similar as to dimensions to the wheel assumed as an 
example above. The experiments onmthis wheel ap- 
pear to have been ably and honestly conducted, and 


the largest percentage of useful effect obtained was 
244 per cent. This leaves 75} per cent. of loss, and 
deducting by guesswork 16-per:eent. for the loss due 
to the friatiomef the engine, the loss. due to the wheel 


al ppears as 594 per cent. ‘The height of lift, | %& 





creased expense, would have been to carry the im« 
weight at those places. On theother it was seen 
that the floor girders across the station formed a ready-made 
tie sufficient for an arehed roof crossing the station in one 
span; all that was required to obtain a roof of this eon« 
struction being the areh or coger seannboretiiee Ripee eit 
the floor girders would form the lower member. In. iron roofs, 
as usually constructed, the depth of the principal was about | 
one-fifth of the span; but.in LAS, y Bag an = i enn 
extending across the station, the height t beneath 


the rails to the crown of the arch became the effective de 
all the horizontal strains arising from the dead weight of the 


b 


about the same in the atch of 240 ft. span, with an 
depth of truss of 100 fb, as in an ordinary truss of 120 ft, span 
with a depth of 24 ft. Excepting, therefore, such additions as 
be necessary for retaining the form and figure of the 
the actual sectional area at the crown, and for abouttwo 


not 
; : ; ordinary truss of 120 ft. span. There were several 
he , iB this case was only 5) ft. as against 8 ft. in) OROeUm belongitige to Ube arch—one being that 
theron already calculated for, and this would in- | the weight of tee roof was carried at the floor line, there sa 


crease thé percentage of loss due to unnecessary lift- 
ing of the water. Nevertheless, a loss amounting to 
594 per cent. would, according to the foregoing a - 
lations, indicate a rather inferior wheel. The other 
set of experiments is extracted from an interesting 
vaper “On the Reclaimed Lands at Wexford Har- 
four,” by William Anderson. In this case the wheel 
was quite new, and of very superior manufacture ; the 
clearance, when the experiments were made, was very 
small, not more, in fact, than }in. or gin., and the 
wheel was protected from the inlet water by a sluice 
across the drain. The average percentage of useful 
effect given by the experiments was 68. r cent,, 
which leaves 31.8 per cent, of loss; and deducting as 
before 16 per cent. for the friction of the engine, the 
loss due to the wheel is only 15.8 percent. Such a 
result would indicate an unusually effective machine, 
but from the manner in which the quantities were 
taken itis clear that the result quoted is too high, and 
indeed drom the fact that the water was measured at 
the tglepbefore it was lifted, the results must be to 
some extent uncertain. In this case the height of lift 
was greater than 8 ft., which would tend to reduce 
the percentage of loss arrived at in the example. As 
a mean between the very different results, afforded by 
the above two sets of experiments, the 40:per cent. of 
loss obtained by calculation may be maintamed as not 
far from the truth for the condition of the example. 
15, Park-street, Westminster. W. Atex. 
or (To be continued.) 





THE ST..PANCRAS STATION. 

At the theeting of the Institution of Civil Engineers, held 
on Marck 29, ChatlesB. Vignoles, Eeq., F.R.S., president, in 
the chair, the paper read was descriptive of “ The St. Pancras 
Station and Midland Railway,” by Mr. W. EL Barlow, 
F.RS., M.EnsteG.E. Of this paper the ing is an 
abstract : 

After tracing the gtadual growth of the Midland Railway 
from a local line to that of a great system, having access to 





the arch might be made of rivetted plate ironwork like that of 


the use forged and wrought work as in 
would be avoided, including the screw-cytting gibs, and 
cotters, welding, and similar costly workmanship. Again, as 
to the question of the expansion and contraction of the arched 
roof, the ties being beneath the ballast, the temperature would 
vary so little, that no provision would be necessary; and for 
the arched part of the roof, which alone would be subject to 
appreciable change, the only effect would be a slight rise or 
fal in the crown. 

All these circumstances tending to favour the idea of a 
single arch across the station, it remained to be decided 
what depth and form of rib, and what additional material 


tion and partly by experiment, were—first, that the depth of 
the rib must be sufficient to contain all the lines of pressure 
generated by the dead load, by snow, and by the preasure of 
the wind; secondly, that the sectional area of the metal 
should be sufficient to sustain the whole stress without pro- 
ducing a strain on the iron pee 3) tons per square 
inch; and thirdly, that the arch should be rivetted 
with proper joint-plates throughout, so as to give it the ad- 
vantages of complete vi 

The genera] arrangement of the station followed the type 
suggested by the stations at Cannon-street, i 


on both sides of a carriage-road in the interior; but it 
differed from them in this respect, that the main booking 
offices were on one side instead of at the end of the platforms. 
There were, however, other booking offices at the end, which 

might, if necessary, be used fora central platform. 
Tie lower floor contained 720 cast-iron columns set with 
stone bases on brick piers. There were. 49 rows of principal 
irders across the station, and 15 similar girders running 
ongitudinally. These carried intermediate girders, and the 
whole was covered with Mallet’s a The strength 

of the girders and plating was sufficien 

all over the floor, of whieh the cost of the 
Os. 6d. per 


numerous large and important towns, to the commercial centres yards 


of Yorkshire and Lancashire, and to the rich mineral! districts 
of Derbyshire and Leicestershire, reference was made to the 
extension from Bedford to London, with its terminus in the 
— of St. Paneras, where the company had i 
ormed a goods’ yard, and in the neighbourhood of which an 
estate was purchased, adjoining the Euston-road, as a site 
for the new station. The 


good jients and suitable levels for stations at Camden- 
road, ish-town, and Haverstock-hill, the main passenger 
line was carried over the canal. It resulted from this ar- 
rangement that the level of the St. Pancras station was from 
12 ft. to 17 ft. higher than that of the adjacerit streets. On 
the other hand, a branch for effectin yan yee 
Metropolitan Railway was passed the canal, as well 
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an ordinary railway bridge, and that the expense —! 
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would be required. The results arrived at, partly by calcula- | ° 
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and Victoria, in eo far as the arrival trains were brought in | ° 


to carry locomotives | 5768 
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CONDENSING STEAM DONKEY PUMP. 


CONSTRUCTED BY MESSRS. CLAPAREDE AND CO., ENGINEERS, ST. DENIS (SEINE), FRANCE. 


c.? 


wide A a 
ML I 


Ws illustrate, above, a highly ing exious arrangement of 
steam donkey pump which has lately attracted considerable 
attention in , and which appears to us destined to take 
high place amongst apparatus of its class. The main 

i ye yy er is constructed by Messrs. 

Claparéde and Co., St. Denis (Seine)—-is that it is so ar- 
that the whole of the steam employed to work it is 

by the water which it forces into the boiler, the 

heat of this steam being thus utilised as it is in Giffard’s in- 
j . manner in which this end is attained we shall 
in. Referring to Figs. 1 and 2, it will 

I barrel and steam cylinder are placed 
: i , a6 is usual in pumps of this class; 

but it will be noticed that the pump barrel, instead of being 
fitted with ordinary valves, is provided with a slide valve 
which is fixed to the same spindle as the slide valve of the 
steam cylinders. This last-mentioned valve is of somewhat 
liar form, as shown by Figs. 2 and 4, the steam ports, 

'K*, which it covers, being Feed together, as shown in 
Fig. 1, with the exhaust port, K, on one side of them. The 
slide valve is so shaped as to form two chambers, which are 
in consti tion with this exhaust port, the steam 
being admitted to the steam ports through the central open- 
ing in the valve. Thus in Fig. 2 the fower steam port is 
shown just opening for the admission of steam, the piston 
being about to commence its up stroke. 

The slide valve of the pump is of the ordinary form, and 
covers three as usual, the two outer ports, 
PP, aang to the ends of the pump barrel, while the 
central one, P, is in communication with the suction pipe. 
The delivery pipe, H, leading to the boiler to which water is 
to be supplied communicates with the chamber in which the 
slide valve of the p works. Theslide valve of the pump, 
it will be noticed, a length slightly less than the distance 
between the outer edges of the two outer ports, and the 
latter are thus left simultaneously uncovered to a slight ex- 
tent. On the inner side the valve has what would, under 

circumstances, be called a small amount of exhaust 





lap. 
‘heferring to Fig. 1, it will be seen that the exhaust port of | 


the steam cy communicates with a pipe, V, which 
een Seago ty suction pipe, 

, of pump, and is fitted at its upper end with a valve, 
kept in its place by a light spring. At each stroke, as soon 
pressure in the suction pipe of the pump is less than 

in the exhaust pipe, V, this valve opens and allows the 
steam to come into contact with the water, which is on 

ite way to the pump, when of course it is instantly condensed, 
, ite heat to the water. At the same 

is produced behind the piston, the 

depending upon the height from 





amount of this vacuum 





Fil.2 
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which the pump is drawing water, and being, of course, 
| always something less than the vacuum due to that height. 
his arrangement is very ingenious, and at the same time 
exceedingly simple and compact, while it is found to answer 
| its purpose admirably, Messrs. Clapardde and Co. having 
| now had pumps of the kind we are describing at work for 
} some long time past, and having obtained excellent results 
with them. sia 
The particular pump we illustrate is adapted for fixing in 
a vertical position; but pumps of the same class are also 
made for working horizontally. In the example shown in 
| our engravings, the pump barrel and the steam cylinder are 
| 2\% in. and 5 in. in diameter, respectively, and the stroke is 
| 3in. The pump is adapted for working at from 60 to 
300 double strokes per minute, ae to the require- 
ments of the boiler it has to supply. Of the 
tails of the apparatus we n say nothing here, as they 
are clearly shown by our illustrations; but we may mention 
} in conclusion that Seam. Claparéde’s pumps are now bei 
| introduced in this country by Mr. A. Sauvee, of 22, Parlia- 
| ment-street. 


FLOATING 


| RESERVOIR FOR STOPPING 
BODIES. 
Tux water supply for the French town of Cannes is led by 


| the concessionaires of the ——e canal through an open con- 
o 


28 miles. The water brought 
| by this conduit before being conducted into the storage 
| reservoirs is through filters of the ordinary construc- 
| tion ; and it is to prevent these filters from being clogged by 
| the floating matters collected by the water during its long 
| course that the reservoir which we rare to describe was con- 
| structed. At the season when the fall of the leaves takes place 
| the quantity of floating matters brought down by the water is 
| very considerable and would occasion serious inconvenience if 

means were not taken to prevent it. Of course the method of 
| removing the floating bodies 


| duit having a total length 


water was made yo ; but this system was found to occa- 
sion much trouble, leaves, &c., choking the grati 

| it being found , when the leaves were fi g, to 
employ two men constantly to keep the gratings clear. Be- 
sides the daily expense thus involved there was the risk of 


accidents being caused by insufficient attention, as, if the | 


gratings became choked, there was a liability of the water 
as > the canal, and eventually overflowing the 
| banks. U these circumstances the company had to 

other means of overcoming the difficulty, and eventually 
constructed the reservoir shown in the annexed sketch. As 
| shown im the figures, the canal, which delivers about 44 





remaining de- | 





which most naturally — | 
itself was the employment of gratings through which the | 


, and | 
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second, enters at the centre of the semi-circular 

reservoir, while at the opposite end the latter is 
erossed by two walls, Band D. The first of these walls, that 
mnatiood ©, has 0 emtes of cpenings, C, formed in it on 8 
level with the bottom of the reservoir, while the second wall, 
D, is solid with the exception of a small opening, E, which is 
closed by a sluice and which is provided for emptying the 
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THE METROPOLITAN DISTRICT 
RAILWAY. 

In some six weeks from the date, the Metro- 
politan District Railway, which for so many months, 
nearly a year and a half in fact, has terminated yar cd 
against a gravel bank at Westmi ill be 
extended to Blackfriars, and the illing thou- 
sands who have daily to break their } to or from 
the City at the present terminus, will be able to travel 
uninterruptedly as far as the eastern side of Black- 
friare-bridge, with & prospect, more or less remote, of 
seeing another and final link added to the Metropolitan 
railways of Mr. John Fowler, and the system com- 
pleted at the Mansion House Station. Not but that 
the “Inner Circle” may not some day be built after 
all; the project has been, it is true, abandoned by 
its promoters, but will still remain under obliga- 
tions to afford facilities for any company that shall 
attempt its completion. 

With the opening of the Westminster and Black- 
friars length of the Metropolitan Railway it is to be 
hoped that the Thames Embankment will be ready also. 
The British public has been very patient over the de- 
lay that has attended the completion of those granite 
river walls, which flash bright in the sun on either 
bank, effacing the remembrance of the black slimy 
foreshore, which a few years advanced upon the 
sight at each receding tide. The Metropolitan Rail- 
way has of course been blamed for much of the delay, 
but judging from appearances, a deal remains 
to be done upon the Embankment by the Board of 
Works that ought to be finished now. 

As everybody knows, the Metropolitan District 
Railway was a portion of a system that, conjointly with 
the original Finsbury and Paddington line, and exten- 
sions of this at both ends, proposed to form a circular 
railway which should accommodate the most important 
parts of London, residential on the west, commercial 
on the east. In selecting the best route for the 
southern portion of this line, the Thames Embankment, 
then searcely commenced, naturally suggested itself, 
and it was intended to run beneath its surface along its 
whole length, leaving it at Blackfriars-bridge, to take 
the direction of the new Mansion House-street, to run 
parallel with the river, and to terminate in Trinity- 
square, where it would meet with the city extension of 
the Metropolitan Railway, and connect with Finsbury- 
circus by way of Aldgate-street and the Minories. 
the portion of the line eastward of Queen-street has 
been abandoned, and the Mansion House extension 
now before Parliament has passed the Commons Com- 
mittee, it is nearly certain that the Metropolitan District 
Railway will terminate opposite the Mansion House, 
and every one will admit that no finer site for a 
Metropolitan Station could be desired. 

It is not very long since The Engineer published a 
wonderful statement, to the effect that the railway 
along the Embankment would be in open cuttings be- 
tween Westminster and Charing-cross. The popular 
mind was much disturbed at this statement, which 
was, as it happened, copied into one or two daily 
papers, and no little strong language was indulged in 
upon the subject ; indeed, 1t was only until Mr. John 
Fowler wrote to the Times, explaining how matters 
really stood, that the stupid report was really believed 
to be groundless. In the course of the letter alluded 
to, Mr. Fowler referred to the limitations put upon the 
engineers in constructing along the Embankment, the 
original Act having so far iene defined the nature of 
the work, as to insert clauses for the protection of the 
various interests which would be affected by the rail- 
way—the Crown, the Marquis of Salisbury, the Duke 
of Norfolk, the Middle Temple, the Inner Temple, and 
so forth. By these clauses it was stipulated that — 
a quarter of a mile, in all, on the Embankment lengt 
of one mile and a quarter, should be open, the rest 
being formed in tunnel or covered way; these clauses 
were, moreover, subject to modification by the Board 
of Works. The special restrictions imposed upon the 
engineers of the railway, have compelled them somewhat 
to modify the design of the ordinary construction, and 
to depart from the general peculiarities of their stations. 
Thus at the Temple Station a terrace is incorporated 
in the railway works, and at Charing-cross Station the 
evabiiostacel, details are deferred until a decision is 
come to as to the character of the buildings to be 
erected on the adjoining ground. : 

Want of space absolutely prohibite us from describ- 
ing the works of the line westward of Westminster- 
bridge, and indeed to do so would merely be a repe- 
tition of what we have already said; we therefore refer 
our readers to some of our previous articles upon the 
subject in Enerszrrtve (vol. ii., pp. 329, 346; vol. 
iv., p. 571; vol. v., p. 16). 
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can be wor 
can always be t to 
level, by the side of the station, a ti 
long, 11 ft. wide, and of 12,000 
constructed when the station was opened 
— the repens ow _ and sup hy- 

rants, one on orm, for the purpose of filling 
the condensing rom 89 of the lemme which are 
emptied always at this we the waste water running 


F 


on top of the carriages. 
laid in the middle of the 6 ft. space between the rails, 
and connected with it are five T-headed standards, 
42 ft. apart, with india-rubber piping attached to aid 
n filling the reservoir. 


Of course these appliances—gas holder, water tank, 
double a and so forth—are only temporary, 
their term of service being now nearly expired. 
As we just now said, the last 50 ft. or 60ft. of the 
Westminster -bridge Station are not beneath the 
ordinary roof, but are perforce covered in with flat 
irders in compliance with the agreements with the 
Board of Control, to whom this part of the Embank- 
ment, once the foreshore, belongs, and who intend 
to convert the surface into a garden over the railway 
irders, in the same manner as has been done in 
arliament-sq rdens. The Board of Control 
en will extend as far as the carriage road of 
the Thames Embankment, and will be ramped up 
to its varying level. It may be mentioned here that 
this road, in quitting Westminster-bridge, descends for 
some distance, with a gradient of 1 in 60, until it reaches 
the normal level, about 4ft. above Trinity high water, 
which is preserved until the scanty headway under 
Waterloo-bridge renders necessary a fall of 1 in 40, 
and a corresponding rise on the other side of the bridge. 
The roadway from that point remains on the level 
until, at the eastern end, a rising gradient of 1 in 40 
leads the Fmbankment to Blackfriars-bridge. 


Returning to Westminster, we find that the inclina- 
tion of the road gives a sufficient headway for some 
little distance beyond the girder-covered way at the 
end of the station, for brick arch construction of the 
ordinary type. This is continued until the falling 
surface level so nearly intersects the top of the brick- 
work as to necessitate another form of construction. 
From this point for about 1550 ft. forward, the 
vertical side walls, and flat cast-iron girders, with brick 
transverse arching is adopted. This —_ in common 
with all the st along the Embankment, is built 
with an arched brick invert bedded upon concrete, be- 
tween the side walls, which are formed of brick piers 
placed 8 ft. apart from centre to centre, 5 ft. 6 in. thick, 
and having arched panels between them, the spaces 
from pier to. pier at the back of the panels being filled 
with concrete. The height from rails to the under- 
side of the girders is 13 ft. 6 in. The length of 1550 ft. 
includes 270 ft. of somewhat different construction on 
the west side of the Charing-cross station, where the 
width between the side walls is increased from 25 ft. 
to 36 ft., to serve as a back siding for station accom- 
modation. This length is covered in with wrought-iron 
girders. The length of the platform of the Charing-cross 
station is 300 ft., the distance from wall to wall 50 ft. 
6 in., and the roof of the ordinary arched type. The 
booking office and station building are situated over 
the platform, and divide the roof proper into two 

s. It faces Villiers-street, and has an entrance 
on the Embankment, as well as on the Strand side. 
A light bridge 15 ft. wide, crossing the station will 
accommodate the passengers from the adjacent steam- 
boat pier; this passage will also extend across the 
ornamental grounds which fill the width between the 
station and Villiers-street. The whole of the space 
between Charing-cross and Waterloo-brid a tri- 
ny area, 330 ft. in its maximum width, and 
1300 ft. long, will be laid out picturesquely with 
grass mounds and shrubs, while the roof of the 








ing by stairs to the platform below. 
pact the platforms are roofed over with 
small arches, a portion of the 
neath the Embankment roadway. 
bedded upon concrete stretches from wall to 
In the Temple Station is to be fixed a pum 
engine, which serves to drain the Embankment 
of the railway. Beneath the land belonging 
Temple, a length of 259 , the arch form of 
covered way has been adopted by i 

the authorities of the Temple, but beyond that 
distance to near Blackfriars-bridge 
necessitated the adoption of a girder covered way. 
The rising gradient of 1 in 40, making the ap- 
proach to the bridge, gave, however, the same ad- 
vantage as was enjoyed at Westminster, and for 243 ft. 
arching again has “seh put in. It is in this last 
length that the only special work of any importance 
occurs. Not only has the railway to be constructed 
under this road, but the subway and the low-level 
sewer, which, from Westminster forward, lie just 
behind the river wall itself, and far away from the 
railway works, are at this point up to the 
railway until the centre lines of three are nearly 
coincident, Added to this is the fact that a little 
westward the City Gasworks were privileged to have 
a right of way beneath the Embankment to the river, 
and this had to be constructed over the railway. 

The subway crosses over the line 150ft. west of 
Blackfriars Station, and at a very acute angle to the 
railway itself. The of the crossing is 76 ft., 
and the subway 9 ft. wide and 7 ft. 6 in. high, is su 
ported for that distance upon cast-iron girders 2 f 
3in. deep, and spaced at unequal distances apart in 
proportion to the load thrown upon them. 

The low-level sewer, an 8 ft. Sin. barrel, passes 
beneath the line at an angle less acute than the sub- 
way. It is made of cast iron 1} in. thick, bedded in 
concrete, and to relieve any pressure upon its crown 
from passing trains, the rails are ree ieagioolieal 
iron trough girders, in which are placed 
sleepers. 

The subway of the City Gasworks y is 
little to the west of this double crossing. It consists 
of two openings, each 12 ft. wide, carried over the 
railway by a cast-iron fagia girder on 
where the brick arching comme 

ordinary wrought-iron girder on 
It crosse#*the railway slightly on the 
tween the wrought-iron main girders are laid 
transverse girders, with cast-iron 
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with concrete between. By means of this gallery 
the City Gasworks obtain access from the river to 
their own gard without interfermg with the surface 
level. Of the Embankment or inconveniencing the 
railway itself. We propose shortly to publish draw- 
ings of this interesting and complicated section of 
the works, 

It was here also that some little’ diffcwliy was ex- 

titti¢ed fn ‘dealiog ‘with the Fleet sewer, The 
Original ‘outlet into the Thames was just westward of 
the abufment of Biackfriars-bridge ; the new outlet for 
the sewer will be in the centre of the abutment. Only 
a portion of this has been completed—indeed, only so 
mnch aa was involved in the bridge work itself ; to the 
réar thdre will be an extensive arrahgement for pen-| 
stocks, and so forth, for regulating the outfall, w bich 
ultiwately will, of course, be very small, the sewage 
being intercepted by the 8 ft. 3 in. barrel of the low level 
sewer. But the works of the Thames Embankment ren 
déred ‘a diversion absolutely necessary, and accordingly 
the direction of the Fleet sewer was altered from Chat- 
ham place to the east side of the bridge, where the out- | 
fall was then temporarily fixed. But as the Blackfriars | 
Station of the tailway was immediately over this di- | 





version, it was necessary to make a third alteration in| 
the course of the sewer, and this was a work of some | 


little difficulty, and even danger, as there was every 
; 


reason to anticipate that during the work of diversion 
the tidal water may break into the sewer already | 
thade, and destroy if, ah event which would immedi- | 
ately be followed by a flooding of the line at least up | 
to West Brompton. A puddle dam was therefore | 
made across the railway to the west of Blackfriars- 
bridge, and a 7 ft. diameter sewer was built for the 
new divérsion, dipping down beneath the railway to} 


INSTITUTION OF NAVAL ARCHITECTS. 

Tue first meeting of the eleventh session of this Institution 
was held on Wednesday worning last in the Lectare Theatre 
of the South Kensington Museum, the Right Hon. Sir J. 5. 
Pakington, Bart., M.P., President, in the chair. 

The Honorary Secretary (C. W. Merrifield, = ) read the 
report of the council and the baiance sheet of the Institution. 
Report or Covwcrr, April, 1870. 

“Tr will be unnecessary for the Council, on the present 
ocension, to address to the members and associates of the 
Institution more than a very few words by way of report ; 
the internal affairs of the Institution having progressed 
satisfactorily. 

“The Council are glad to be able to state that the Lords of 
the Admiralty have been pleased to renew their grant of 
2502 As this grant was actually paid in the month of 
December, 1869, it necessarily appears in the balance sheet 
for the past year, although not belonging to that years 
ordinary income. 

“The privilege of becoming members of the Institution 
has been offered by the Councii to the following distinguished 
marine engineers, under the authority of the last paragraph 


in the report of the Council for 1860, which was adopted by | 


the meeting :—Edward R. Alfrey, Esq. Alfred Blyth, Keq., 
William Denny, Esq., Sir William Fairbairn, Bart., Joshua 
Field, Esq., Teliord Field, Esq., James Henderson, Esq., John 
Key, Fsq.,J.G. Laurie, Esq., Hiuch Morton, Esq.. John Penn, 


George Robert Stephenson, Esq., John Trickett, Esq. 

“An arrangement has been entered into with the Com- 
mittee of the Canoe Club, upon terms advantageous to both 
Institutions, by which the committee of that club is enabled 


to hold — meetings in the rooms of the Institution, 
at such 


sours as not to interfere with its business. 
“ By the kind permission of the Lords of the Committee 


of Council on Education, this report is presented to you mm the 





| 
' 


| 


of that Institution, I may be able, with perfect sey to 
say that it is still ing its useful functions, and likely 
to bestow upon equntry those advantages which were 
anticipated when it was first established. Gent , you have 
heard @ passage the seeretary from the report, which 
alludes to the fact that the number of private students in the 
School of Naval Architecture has somewhat failen off; but, 
gentlemen, I am. far from thinking that there will be, and I 
hope you will not think that we are to infer, avy serious 
diminution of interest or advantage in the Institution from 
that fect. I think that we must rather regard it as one of 
those cases of fluctuation in numbers, which is unavoidable 
in almost every establishment of this kind. Gentlemen, I 
am anxious not to detain you more than I feel it to be really 
my duty te do. There are several subjects to which I may, 
I think, with propriety advert, but which upon this occasion 
I will pass over. However, there are one or two others 
upon wheh I cannet be altégether silent. I am not 
sure whether the first of those is not one which, perhaps, 
I ought almost to apologise for introducing, because it 
is a subject not so much af naval architecture as it is a sub- 
ject concerning, and most deeply concerning, the interests of 
navigation. Whatever touches upon the interests of naviga- 
tion must be a subject deeply interesting to the marine, 
whether the warlike marine or the mercantile marine of this 
great empire. The subject I now refer to, and upon which | 
venture to eay a few words, ia the subject which is commonly 


| Known as the “rule of the road at sea.” The importance of 


Esq. John Ravenhill, Esq., George Banks Rennie, Eoq.,| that subject is one. as I have already said, on whieh I need 


not dwell; and important as that always is, that importance 


| has been forced upon the public mind very recently by eir- 
| cumstances which have appealed very strongly to public 


Lecture Theatre of the South Kensington Museum. You | 


are invited to inspeet the premises of the Royal School of 


Naval Architecture and the magnificent collection of models 


} in the Naval Gallery. 


“The Council are informed that the alterations, which 


a depth of about 20 ft., and rising on the otter side. | have been made in the course of instruction given at the 


The sewer thus syplhoned was built of brickwork, s 
in cement, and backed by concrete, except where it 
crossed beneath the rails, at which point wrought-iron 
cylinders were employed—the same which had been 
used for contractors’ pnrposes elsewhere on the works 


Royal School of Naval Architecture and Marine Engineering, 


appear to promise satisfactory results. Changes of this 
| nature, however, cannot be expected to produce immedate 
fruit, and the Council, therefore, await with much interest 
the report upon the examination of the school at the end of 
the present session, the first occasion of a conclusion of the 


This betog completed, the first division was removed | four years’ course. The Council observe with regret that 


to make way for the station works 

Close to the commencement of Blackfriars-bridge, 
on the east side, is the entrance to the | 
of thé new terminal station 
atrangements correspond closely to those of West 
minster, and all the « rdinary stations of the line, and | 


need mot be further described, although it must not | duty 


be forgotten that it will be am exchange station, with 
the London, Chatham, and Dover close beside it. 

The permanent way to be laid down in this leneth 
of Abe line is precisely the same as on the rest of the 


railway, being similar to that we described and illus- | “4 
F always observed, and a form which is not without its value 


trated in the fourth volume of EncinexRine, on page 
501. The rails are of steel, weighing 84!b. to the} 


meet—a duty which has devolved upon me every year, sin 


{and utility in many cases, 8 
t 


the number of private students has decreased. 
| 


feeling. There have been very recently two most remarkable 
and most painful instances of collisions at sea. You will at 
once understand that I refer to the collision which occurred 
in the Eastern Seas between the United States frigate Oneida 
and one of the Peninsular and Oriental Company's vessels— 
the Bombay. The other was that painful occurrence which 
happened close upon our own shores a few days ago of the 
collision between the Nermandy and the Mary, one of them, 


| the Normandy, being a packet plying between Southampton 


and the Channel Islands. In both of these melancholy cases 
great loss of life oceurred. Of course it would be bevond my 
duty, and would be travelling into ground which I could not 
with propriety touch, if I were for a moment to refer to that 


| question which has arisen, and probably will again excite the 


public mind as to how far the captain of the Bombay by his 


| conduct was responsible for the great loss of life which 


occurred. Every one will ask, Why was it that these two 
ships came into collision? Why was it that they eould not 


| keep clear of each other at 6ea? And why has any oceasion 


The papers to be laid before you at the present meeting | 


| are of great interest, and while they embrace valuable con- 
Oking Office | tributions to the theory of Naval Architecture, they are, as 
Its platf rm and general | whole, of a re markably practical character, and are chiefly 
contributed by private shipbuilders and engineers.’ 


The Chairman; Gentlemen, I now rise to perform the 
of offering to you a few observations of such a nature 
1s may appear a opriate on the occasion upon which we 


ne 


} 


I have had the honour of holding the office of your president, 
an office which I can assure you | value most highly, and 
consider a very great one. Gentlemen, I have always felt 


ilthough the address of the president is a form which is 


ll, in considering the nature of 
he duties for which we are assembled, it is always desirable 


yard, 44 in, deep, 6} in. wide on the bottom fla ge, | that those observations which the pre sident may think it his 


and 2} i. across the top table. Excepting at the low 
level sewer crossing, they will be laid upon transverse 
sleepers. At the Temple precautions are to be taken | 
to. avoid unseemly noises within the solemn precincts | 


duty to make, should be compre ssed within at least reason- 
able, if not narrow, limits, in order that undue intrusion may 
not be made upon those duties of the day, which, in my 


nion, certainly are more important. But, gentlemen, | 


’ 
cannot refrain from expressing the great satisfaction and 


of the law, and here sand ballast is used, resting on | pleasure with which I find myself able to meet you again at 


6in. of tan, 


| the commencement of another annual session, and that ander 
| cireumstances which, in two respects, are circumstances of 


| novelty. I think, also, that those two circumstances of novelty 


Tus Gas Svrriy oy trax Merrororts.—Dr. Letheby. the 


Chief Gas Examiner to the Board of Trade, has reported to perity and success on the part of this Institugor 


y fairly be regarded as indicating a state of growmg pros- 
l The first 


the Corporation of London and the Metropolitan Board of | circumstance of novelty to which I refer is the fact that now, 
Works on the quality of gas supplied to the metropolis | for the first time, we assemble on Wednesday instead of 


during the past quarter, under the provisions of the City of | Thursday. that is, we assemble for a se 
London Gas Act, 1868. First, as regards illuminating power, | instead of. as heretofore, only three 


sion of four days 
Another mnovation, 


he states that this has ranged from 16.70 standard sperm and I think one of a very interesting character, is that, for 


candies to 17.84 in the case of common gas, the average 


: | the first time, by the kind permission of the Committee of 
of the different companies being as follows; City Com- | ( 


vaneil of Education, we are enabled to assemble here at 


ay, 16.95 candles; Chartered Company, at Leaden-| South Kensington for the proceedings of our opening day 


| 


7 ma. . “ 
ii-streét, 17.84; Gray’s-inn-road, 16.70; and Arundel- | instead of assembling, as heretofore, in the large room at the 
street, 17.60; and the Great Central Company, 17.46. | Society of Arts, where our meetings during the remainder of 


1° 
ie 


The illuminating power of the cannel has been 24. 


the week will be held. The tact of our assembling here gives 


candles in the case of the Chartered Company and 26.09 in | us a double advantage; the one is, that we assemble close to 


that of the City Company. As regards purity he reports | t 
that sulphuretted hydrogen has been always absent from the Il ¢ 


was aceidental. The average amounts of sulphur in other | 
forms than sulphuretted hydrogen were as follows: 9.54 | 


wre now open to pablic 
und concealed, as they were for a vast number of years, in 
grains per 100 eubic feet in the canvel gas of the City | the cellars of Somerset House. They are now brought to- | 


hat interesting, beautiful, and, 1 believe L may say, perfect 


arisen for doubting or questioning the conduct of the captain 
of the Bombay ? "This would lead to the all-important ques- 
tion connected with navigation, Are the existing rules with 
regard to the rule of tlie ‘road at sea as good as they ean be 
made for the protection of life and property at sea. Probably 


| most of you will be of opinion that under the best and wisest 


lection of naval models which have now been brought to- | 
gas of all the companies, except Gn one oceasion, when it | gether in this most interesting and instructive building, and | 


view instead of being stowed away 


Company, aud 26.82 (or nearly three times as much) in that | gether and arranged in a manner which enables all whe 
of the Chartered Company; 14.19 grains in the Great Cen- | take an interest in these matters (and I may almost add, who 
tral Gas; 19.99 im the common gas of the City Company ; | is there who does not take an interest in these national ob- 
and 22.47, 24.45, and 29.31 grains in that of the several | jects ?) to avail themselves of the opportunity, which is now 
stations of the Chartered Company These results show | afforded, of going to see them; and, of course, such ar 
that the amount of sulphur in the gas of the Chartered | assembly as 1 beve pow the honour of addressing is one 


Company was iafgzely in excess of that of the City and Great | which would peculi 
Central-Oompanmies, and eonsidering the mischievous effects | ¢ 
of the napanty, it was highly pecessary that the proportion | our assem blis @ here is, that we are close to that school of | 
Ammonia | naval architecture, to which, I think, I may almost refer as | 


of + shousi be kept down to the smallest amount 


lelight in looking at that interesting 


llection of models. Another advantage which arises trom 


had been always absent from the City Company's gas, but it | the ehild of this Institution—a national establishment which 


had ranged from 0.86 of a grain per 100 cubic feet to 


we all concur in regarding as one of great national interest 


4.9 grains in that of the Chartered Company, the average | and great prospective national advantage. By assembling 


for the quarter being 0.56, 1.4, and 3.28 grains inf the gas at 


here on this occasion we are enabled to go into the details 


the several stations of the Chartered Company, and 2.1 grains | and see personally the whole of the arrangements of that 


up thatof the Great Central Company. 


regulations that can be made, still danger will exist. But, so 
far as I have been able to take counsel with those who are con- 
versant with this subject, a strong impression exists that the 
existing laws upon this subject are not so well defined or so 
clear as they might be made, and it therefore becomes a 
question whether or not for the public interests it is not de- 
sirable that some inquiry should take place. Gentlemen, be- 
fore I close the observations which I am now venturing to 
aidress to you, I shall have to touch upon another subject 
of, possibly, even greater importance than that to which I 
have just referred, with a view of asking counsel from you, 
c mM pe te nt judge assembled here, whether it is nota subjec t 
upon which inquiry is needed; and if so, I think it may be a 
very important question whether this subject, the “ rule of the 
road at sea,” ought not to be included in any such public 
inquiry as may take place in the event of such an inquiry 
being decided upon: And, gentlemen, let me say that this 
interesting subject is not limited to what we generally regard 
when we talk of the “ rule of the road at'sea.” Ithmk that 
dreadful collision which occurred the other day between the 
Normandy aud the Mary touches upan another branch of 
this subject. Itis not only how ships approaching each other 
areto be managed so as to avoid danger of collision under 
ordinary circumstances; bat in that melancholy case another 
question arises, which is, Whether the public safety does not 
require that some strict peremptory regulations should be 
adopted for the regulation of the management of ships when 
thick fog prevails. There can be no doubt that melancholy 
loss of life in the Normandy was oceasioned by thick fog. 
You will not suppose, I am sure, that I desire to prejudge any 
ease which is now under investigation; but I think enough is 
known, and enough has come before the public, to prevent our 
feeling any hesitation as to the fact that the main and leading 
cause of that loss of life was the fact of a ship going her ful! 
speed, or nearly her full speed, ata time of very thick fog. It 
is possible that some p .sons may have observed that this 
melancholy loss of life became the subject a few days ago of 
a question in the House of Commons, and I then thought it 
my duty to follow up that question by inquiring whether the 
Board of Trade were or were not in possession of information 
as to the question whether or not the usual precautions of 
gongs or bells had been resorted to. There appears, as far 
as 1 have yet learnt the facts of the case, to have been no 
such precautions, and it seems pertectly clear that the Nor- 
mandy was going at full speed, and as fast, or nearly as fast, 
as her power would permit. Gentlemen, I think that brings 
at once before us a subject of the deepest interest, namely, 
whether the time has not eame when seme public interference 
should take place for the protection of that portion of Her 
Mf aje aty 's sulmects who are compelled te trust themselves to 
the dangers of the deep, and whether captains of ships should 
not be peremptorily required to moderate their speed at 
sea, and to resort to every precaution which can ensure the 
safety of those who are entrusted to their charge. Gentle~ 
men, having touched upon this subject, which I hope you 
will not think I have done improperly, although one may say 


* most useful Institution. I hope, before quitting the subject | it is rather a question of navigation than of naval architect- 
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considering how it is i that 

able naval architects should be to. bear . upon 

these two most interesting questions :—First, what is the 
hich 2 after 


best mode of constructing a ship ferry whi ppears 

long deliberation to be ~ toy don or at least to be the 
favourite mode at the present time, of expediting the transit 
across the Channel! ; and an interesting question would arise 
for the consideration of naval architects, how best to con- 
struct vessels which shall be well adapted to that entirely 


novel object of constituting ship ferries across the Channel. } perso: 


The other question i¢ one of Jess interest namely, 
how we can construct vessels which shall be enabled to carry 
a large nuniber of passengers arid a f from Eng- 
land to Alexandria, and still to be of «dango water 
as to enable them to through the Suez C and ¢on- 
tinuously to follow their voyages to the East. These are 
subjects of deep interest. They are sub; which touch not 
only the skill of our naval architects, 
degree, the exercise of that skill, but they are subjects in a 
remarkable manner illustrating that rapid progress of science 
and enterprise which is one df the distinguishing character- 
istics of the century in which we live, and more especially of 
Jater years—the commencement, I may say, of tho latter 
half of this century. There remains now, gentlemen, only 
one more subject upon which I deéire t say a word,-but it is 
a subject which has been very tnuch, accidentally partly, in 
my mind of late, and a subject upon which I very much de- 
sire to take counsel with you with the view of deciding 
whether or not it is not. most desirable that the Goyern- 
ment of the day should be ‘pressed to institute and 
to prosecute a seientific inquiry on the subject. It is 
a subject bexond all doubt, surrounded with very great 
practical difficulty—I allude to the question of the load 
draught of mercbant-ships at sea. Every one has of late 
been deeply touched, 1 am sure, by what I am afraid we 
must now jewitably regard as the loss of that great packet 
the City of Boston, the most melancholy event of the kind 
which has occurred since the loss of the President, under 
somewhat similar circumstances, some..years ago. ‘You, 
gentlemen, must remember that a period when hope.was not 
abandoned (] am not sure that hope is altogether abandoned 
yet, although I am afraid that it js nearly 90), « statement 
appeared in the public papers, imthe form of an anonymous 
letter proceeding frem the town of Halifax, in Nove Scotia, 
stating that whea the City of. Boston put to, sea she was, 
from the large cazgo whieh -had.been stowed in her, from 
18 in. to 20in. below her proper draught. I dwell especially on 
the fact that that was an anopymous letter. But, on the other 
hand, I think those who read it will allow that, so far as the 
language and the characteristics of thatletter went, there was 
nothing in it which eonveyed to the mind any idea that it wasa 
letter written with other than honest and bond 


There was nothing in the letter to give the hat — 
thing like ill-will towards the parties connected. with the 


City of Boston had in any .manner dictated. that letter. 
Gentlemen, I thought it my. duty to put a question upon 
this subject, in the House of Commons; aad 1 asked, the 
Board of Trade whether they “had reeeived any communi- 
cation at all tending to confirm the statements in this 
anonymous letter. I had given notice of the question, and 
the gentleman who, in the absence of Mr. Bright, . repre- 
sents the Board of Trade in the House of Commons, very 
naturally and very properly ‘applied. to that well-known 
and distinguished ba the Messrs. Inman, to whom the 
City of Boston belonged, for information upon this intérest- 
ing question, In the same spirit in which I have spoken 
with regard to the letter I desire to speak with to the 
Messrs. Intaan, and 1 ‘should-think myself wholly without 
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were stranded, and t 
whole, a; 
known 


erted 


Novembor no less than twenty-emht 
at sea. Therefore what .may have. 


tion at present ; but considering the 


periods to whieh 
melangholy casualties. But 


aud taking the six months from July 
January to March, we-find a sumber 


imagine that with the skill’of our 
ill of the naval .arehiteots in. the 
withm the period of six months can 
tion or londing of. these: ships, or 





justifieation if L. were.to say a word upon this ‘cet 

which would refleet. upon’ that well-known and distin- 
guished firm in any manner. whatever. They have ¢on- 
ducted that great service between the two countries for 
a long ported with great suéesss and great ability, and I en- 
tirely accept the assurance of the Messrs. Inman, and entirely 
believe that they would hot willingly have risked the safety 
of their passengers by any improper proesedings. But, gentle- 
men, we public men who undertake a public duty must not 
look to the right or to the left-in.carrying out that duty. I 
think we are bound, if we venture to towch upon such matters 
at all, only to regard the safety-of the publie; and the Messi. 
Inman, in the representation. which on their behalf was made 
in the House of Commons entirely denying that any improper 
cargo had been stowed in the City of Boston, I have no doubt 
they only ‘stated that which they fully andentirely believed, 
and which it was right and proper in their position that they 
should do. But, gentlemen; we cannot forget this. We carinot 
forget that the Tiners. Toman spoke from Liverpool, an‘ that 
which was charged against City of Boston, if true, 
occurred at Halifax. We cannot forget that the contradic- 
tion came from the agent of the Messrs. Ininan at Halifax; and, 
therefore, from the very who, tf anything improper 
had been done, was canili} tins pineal Craidbe oapeat- 
mble for that i priety. Therefore, while on the other 
hand I de not for 2 moment mean toeay that I do: believe 
the anonymous letter and that’ | do not believe the ageit 
of the Messrs. Inman, yet it does to me that, con- 
sidering the dreadful event which other b d 
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number of quarters, from a considerable va 

ns, some speaking ftom one motive and some 
another, but from ‘all parts of the country, 1 
communications, to an extent te whieh I had no ex 
on riden guessing Noe ete: ie. ounnns Sngeinees of this 


one pount. 
pressed upon my attention. The other point, which has been 
pressed upon my attention is the immense Joss of life and pro- 
pores arising, as I say,partly from this no 

ulk heads, but im teo many instances from 


too great probability is that they were 
i i heve referred in - 
ing out those two months of 

November and December, as to which I have mo information; 
i to November, and then | ¥* 
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remainder, more than. half of the |. ° 
ar to have foundered at sea, and’ nothing: is 
their end... Well, gentlemen, the: other fact 
brought to my motiee was this: thie latter fact.was brought 
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Transactions amountedas far as he could'make " 
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general results. The upon the accounts 


form ea it always had been, and fairly repre- | °" 
throughout : 


ex ture and income 


eS ay ay , 

tainly was no desire on the part of the Council to keep 
back anything which it was proper for the members to know. 
The expenses of the past year were considerably within the 
receipts. The total debts of every description amounted to 


6001., against which there would be 70U/. received for sub- | ; . 


scriptions. speeveress Sa Rocupeaes of putas Se ee. ha 





sent vol of Tr ti ype geen - and 
which, together with the 600/,, w make 9001. expenses 
against 7001. of receipts. But then there was no less than 
6601. arrears of subscriptions, and if that were considered, it 
must at once be obvious to the members that the Institution 
balance. There 
ts existing which the In- 
stitution was not able to pay. Under those circumstances he 
hoped that no such extreme measures would be adopted as 
had been proposed by Mr. Lamport. 
The Chairman that, after the explanation which 
had been given, Mr. would think it right to abandon 
that extreme course which he had proposed. 


Mr. Lamport said that Ree grein & Ge good 


planation which had been offered by Mr. Samuda, or in the 
results at which he had arrived. Institution might be 

ject to liabilities, and gh pea, a dae ae 
in to meet them, he might say, “ the matter stand 
until next year.” That course might be carried on to any 
extent, and so the expenses of one year would become a 
burden upon the income of another. e hoped that at their 
next meeting the accounts would be more fully placed before 
the members, and feeling assured that such would be the 
case, he now withdrew his motion. 

The Chairman observed that that would be the most satis- 
factory course to , and as Mr. Lamport would, in future, 
be a member of the Council, he would be enabled personally 
to see that the accounts were more fully stated. Hie begged 
to move that the report be adopted. 

Mr. C. F. Henwood rose to move an amendment, but a* 
the resolutions which he proposed involved considerable 
detail, were hkely to lead to a lengthy discussion, and no 

vious notice having been given of them, it was arranged 
that they should be deferred unti! Saturday morning, in order 
that the business of the day might be proceeded with. 

The Chairman then moved the adoption of the report, and 
it was carried unanimously. 


Portasis Werentye Craye.—In the eighth volume of 
Exoinernixe, page 287, we published drawings and a 
description of an excellent am we for a portable weigh- 
ing crane, designed by Messrs. Michaud and Jay, of Paris. 
M. A. Sauvée, of 22, Parliament-street, the London repre- 
sentative of the manufacturers, has just concluded arrange- 
ments with Messrs. Hodge, Hislop, Dunlop, and Co., of 
Liverpool, for the construction of these cranes in England. 


Tae Loxpon Associatios or Forsmen Exoinerns.—At 
the ordinary monthly geeting, held at the City Terminus 
Hotel, on Saturday, the 2nd instant, Sir Wilham Fairbairn, 
Bart., LL.D.,and Bennet Woodcroft, Esq., F.R.S., were, in 
consideration of their valuable donations of books to the 
library of the Association, elected unanimously as honorary 
members. Mr. Cassell, of Watford, was aleo elected an ordi- 
nery associate. Afterwards Mr. J. M. Hyde, of Mesars. 
Dudgeon and Co., read an excellent paper on “ Deflecting 
Armour. plated Ships.” This was illustrated by many models 
and diagrams, and followed by a discusswn, in which Messrs. 
Irvine, lves, Briggs, Edwards, Campbell, the Chairman, and 
others shared he proceedings throughout were of great 
interest. Mr. Newton, of the Mint, presided, and eighty odd 
members were present. 7 


_ 


Tue Strver Leap Mrves or Sanprst4s.—We notice a re- 
port recently pre by Mr. Thos. J. Bewick, of Carlisle, 
upon the silver-iead mines of Guzurra and Su-Ergiolu, 
situated in the north-eastern part of the island of Sardinia’ 
sixteen miles west of the port of Siniscola. The mines are 
contained within « tract of land having an area of 880 
acres, 4 for — which a concession was some time 
ago to Mesers. igne, and Co. Passing through 
the ‘widdle of the conceded in an east and west direc- 
tion are a group of veins which have already been exten- 
sively worked, and parallel with these on both sides were 
bars of porphyritie rock between which the ore-bearing 
veins at present known are situated. The mines have been 
partially worked since 1862, but only to a sufficient extent to 
show that the operation may be ly extended with 
considerable profit. To effect this onte Albo Mining 
ae > nue eee of organisation > for the 
Purpose Of carrying thoroughly a system of working, 
which promises to be attended with the best results. 
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centre tube is of concrete 12 ft. eq 
surrounded by 2 ft. yl pers and u 
is a sq pier of brickwork, 7 ft. 6 
ide, ing a bedstone 2 ft. thick, on which the 
tube of the holder rests. The side wall of each tank rests 
upon elm planking laid on the puddle, and the junction be- 
tween the foot of the wall, and the base of the cone is made 
with solid brickwork. The circumference of the tank 
is divided into twenty-ei i 
The pioke are thick, and ft. 9 in. wid ; 
iers are 6 ick, and 8 in. wide, resting upon 
2 ft. of concrete, and backed with the same thickness of 
puddle in common with the rest ’ i 
the tank wall. At the foot of each pi 
eek a dene oe 3 Oa ft. 6 i i 
and four stones 18 in. by 12 in. by 12 in. are placed at equal 
distances upon the face wall of the tank in the centre of 
pier; these stones being employed for i i 
the holder. Each tank is provided with a circular 
in diameter, inside, for the inlet and outlet mains 
and from the holders. The sides of the wall i i 
a brick curb, 18 in. and 14 in. thick, and the bottom, whic 
is below the level of the adjacent holder, is made good with 
a brick invert, the foundation being of concrete backed with 
puddle, as also is the curb wall of the well. The inner face 
of the well, and that of the holder, are 13 ft. apart, and a 
communication is established between the two by means of a 
5 ft. channel, through which the mains are . At the top 
of the well a stone sill runs around the brickwork curb. Upon 
the piers before mentioned, which carry the holder columns are 
the granite stones to which the sole plates of the columns are 
bolted. The stones are 5 ft. 3in. square, and 2 ft. thick; the 
columns are bolted through by 2in. diameter bolts, placed 
3ft. 8in. apart, and, passing through the bed stone, are 
secured to iron mooring plates built into the tank wall. Be- 
neath the bed stone, and ing on the sill of the tank, is the 
footplate of the iron ring, which completes the top section of 
the tank. The plate is 12 in. wide, and jin. thick, with an 
angle iron, 44 in. by 44 in. by fin., rivetted to its inner side, 
and running aro the entire circumference. To this is 
rivetted the ring, 9 ft. in a built up of three plates, 4 in., 
vs in., and f in. respectively, lap jointed, and finished at the top 
with an angle iron running around the whole circumference, 
and at such a level that the angle iron rests upon the projecting 
upper moulding of the base of the column. Midway between 
each column this ring is strengthened on the outside by 
vertical stiffeners formed of a plate 12in. wide and 4 in. 
thick, and two angle irons,4in. by 4 in. by gin. Immedi- 
ately above the junction of the jin. and ¥; in. plates of 
ring (countersunk-headed rivets of 6in. pitch are used) is 
placed a belt, 6 in. wide and j in. thick, which embraces 
tank around its outer circumference. The belt is made in 
41 ft. lengths, and the joints are made with jib and cotter, 
passing through jaws at the ends of the 6 in. plates. 
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PERKINS’S COMPOUND MARINE ENGINE. 
Ow Wednesday last a very successful ran was made with the 
serew steam tag Filga, which has just been fitted with one of 
Messrs. A. M. Perkins and Sons’ marine engines, with safety 
boiler and surface condenser. These engines are on the com- 
pound principle, steam-jacketted, and are of liar yet simple 
construction, and — = exceedingly ‘small space in propor- 
tion to the power they lop. The engmes of the Filgs are fitted 
with overhead single-acting cylinders, two being 82 in. in dia- 
meter, over each of which is another cylinder of 15 in. diameter. 
In these cylinders work double pistons having a 12-in. stroke, 
the same rod caus both pistons. The steam is admitted 
over the u smaller piston, which 
stroke, the steam passing thence to the i 
piston, which makes the upstroke. 


the | one drill this 
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efficiency upon the purity of 
The engines are therefore fitted 
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#.| with condensers, and the boilers with an automatic still for that 


ed by means of a small pipe coiled in 
the boiler has been filled, the still is only 
required to supply the waste. 


average speed of 8.3 knots hour was attained running down 
against tide. The Filga left Blackwall at 12.30, aga the 
Great Eastern Railway pier at North Woolwich at 12.55, reached 
the Crossness pumping station at 1.20, Erith pier at 1.45, 
Tilbury Fort at 2.46, and Thames Haven at 3.38, making a total 
ran of 8 hours and 8 minutes. The vessel's head was then put 
round, and a rapid run was made up the river to the starti 
point. The engines worked most satisfactorily, the ge 
result being that they indicated nearly the same as double-acting 
engines with 41 in. cvlinders and 36 in. stroke. 


MUSHET’S SPECIAL TOOL STEEL. 
To raz Epitor or ExGingeniye. 

Sir,—lI have read with interest your article in EnGineEr- 
tne of April 1, on tool steel, and now write to confirm 
opinion, especially with regard to the value of M ‘3 
special tool steel for drills and countersinking tools. 

Having an extensive order for street rails, each of which 
required twelve holes § in. diameter drilling through it, in 
the groove and then countersinking, and being pressed for 
time, our drilling presses had to be driven at a high speed. The 
work was let by piece, we finding the drills ; it was, therefore, 
essential that we should have the best material for tools 

ible so as to save wages in fettling, to save complaints 
Som the contractor, and get the work forward. 

The street rails are 1} in. thick, the whole material being 
compressed in the groove to #in. thick, and the rails are 
very hard so as to stand wear. 

The drills make 200 revolutions per minute, and are driven 
at top speed by the piece-men; no steel that we could buy 
would stand the work, and we found that one rail, or twelve 
holes, would il any tool that we could make ; often the 
hard skin would turn the tool by the sixth hole, if not before. 
Sheffield steel specially ordered, for the work _— being no 
object) was equally unfortunate, and we therefore tried 
Mushet’s s steel. We had failed to make even the 
Titanic stand this work, although for years we have 
used nothing else, for tapping bars, tools, and roll turning 
(the latter being piece-work). 

The method of tettling the drills is as follows: the spoilt 
drill of 9 in. square steel has the head heated red hot (blood 
red) first in all cases, the point is then heated to the same 
temperature, and the whole drill being at an even heat, the 
point is set up and then hammered light till black ; the head 
is still dull red and the point is again brought to a blood-red 


the | heat, and the drill then laid down upon an iron plate to cool 


out. When perfectly cold it is ground, and I thus prepared 
porn (April 4th), drilled 9 rails = fos holes 
before the edge turned ; the drill made 200 revolutions per 
minute, and each hole occupied in actual drilling about 
70 seconds, the lubricant being soap and water. con- 
tractor is well satisfied with the drills, which he pronounces 
excellent, and I find on an average each drill makes from 
36 to 48 holes without requiring fettling. The contractor 
considers 24 rails drilled ier | as a day's work, sometimes 
the piece-men have done ils each, but with contingen- 
cies, belts, &c., the above is about the work done by each ma- 
chine. Asa whole, therefore, we have found nothing yet to 
compare with Mushet’s special steel for drills and counter- 
sinking tools; it certainly stands four times as long as any 
other material that we have been able to buy. 
I remain, yours truly, 
Norra Yor«sHIRe. 
[It is only just to Mr. Mushet to state that our correspon- 
dent, although he chooses to write anonymously, is a man 


down | well known for his experience in the class of work on which 


he speaks.—Ep. E.} 


A Tetsenarn to Portvesat axp GrerattaR.—A 
telegram from Lisbon states that the public adjudication of 
concession for the construction of telegraphic lines between 
England, Portugal, and Gibraltar was on the 4th inst. 
The Minister of Public Works announced that the con- 
cession has been mer to M. Jules Despecher, 
the representative of the Falmouth, Gibraltar, Malte 
Telegraph Company. 
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AMERICAN BLOWING ENGINES. 
We publish, in the present A Pwe-page engra 
of a pair of direct-acting” blowitig engines 
by the well-known firm of Mesers. I. P. Morris and Co., of 
Philadelphia, for the Bessemer Steel Works of the Freedom 
Iron Company, of Lewistown, Pennsylvania. These are, 
we believe, the first vertical blowing engines which have 


: Sith cylinders being at such a 
them that space is left between the two cylindaw 
to which the connecting rods are 
gine has a pair of these connecting roda, 
ly the sides of the steam cylinder, and are 
by .apother crosshead as shown. 
ing cylin¢ is 5 


which pass de 
connected b 


he equilibrium 
eae shown. + 
ures about the engi 
he arrangement of the valve’ 

which are constructed on a plan patented 
‘ “wite’ is, we believe, now the senior 
partner in the ffm of Messrs. 1. P. Morris and Co. These 
valves are of india-rabber and their arrangement is so 


lead . the detail. vi 
ese te seman mectcar | 
Aeron 


reeur upon the load 

; rege in the 

* shipowners ine to 

are unable 

' t per. 

on the subject, a the chief reason 

why those whoare directly concerned have so little to say is, 
on the part of the experts, because they find it difficult to 
state congisely qnd intelligently all the considerations upon 
which their judgment is formed; and, on the part of the 


SARE AG Lg, om hy xa Te 
’ nce: Gngak? agg : 
ory it 


Bey 


staff, there were five surveyors, and their duties were as 
lows: Romy Hip Sus o lng Saga commencing to 
discharge cargo, was visi by a surveyor to examine and 
certify whether her hatches La properly 7 thus 
had ity of noting how deeply she was laden, 
; = captain or officer n charge something of 
af the voyage. His next duty was to watch 
, to observe if damage had occurred, and 


age of different 

of the ship to carry in various kinds of 
‘brought te ‘is notice, the log-book being 
i> as evidence on the last point. Next came 
the @ questions of dead freight, and whether in the 
opinion of the surveyors the ship had as much cargo as she 
ought to carry. It will be seen that an occupation of this 
in which»at the time I refer to, from 1500 to 2000 
vessels were annually inspected after voyages {rom all parts 

and in all seasons, would aie these surveyors 
experience, and enable to 
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This, it will be observed, is a sliding scale, and closer ex- 





shipowner because he naturally dislikes interference with his 
and deglines to take the public into his confidence. 
Perhaps he is also conscious that his ideas as to the roper 
load di of his vessel might vary under the following 
conditions; (1) when loading the vessel himself, freights 
being high shippers pressing him with desirable cargo ; 
(2) whem bis: ehartered for a gum, and he is 
anxious that! P 
The for a not a question 
im the first selppde, but by experi- 


; ty nue us,-ipite fixed quantit 
vessel. , Bony the #easons, oth the 
“yee Be kind of pg many other 
may lend her im defining and 


make them i 
tect and ; ‘ others to the decision 
4 jm easep like tho follow- 
built t carry, 


SE es 
culations side Sito de 
The shipowner is not sati with this ; he 
of this seale 


the foot, and at once adduces evidence in 

being required by those who will have tev 

loading of the ship, and of those whe. will to. 

when loaded. ‘ ene like these—and most of us 
aware of such diferences—show that load degught cannot 
arbitrarily fixed by the naval architect. ’ 

Lioyd’s rule, as it is termed, of “ 3im.te the foot depth 
hold,” or the “ scale of the Liverpool U aderwriters,” may 
quoted, but these bind no ome. What ie termed “ 
rule” was a suggestion only}@t.was made when iron 
were only being talked ‘when. fow ships except Kast 
Indiamen exceeded 700 ag toms; and it has never 

exeeptas an 
. v ‘ 
board for céftain 
it is “ intended for first-class 
all cases ta the judgment of the 


j is inf 


} ad . : bP 





amination will show that the allowance for free board - 
larly increases at the rate of yyjth of an inch for each pe 
tional foot in the depth of the hold. 

It must not -be supposed that framers of this scale 
knew that it could be so. simply dese , a8, from personal 
communication withthem, I am awate this was not the case. 
The large ships usually ined. 
vary from Th ina thes This period will 

with some time between 1830 and 1840. 


rear ig Which Lloyd's Register of Shipping - 


was a register published in London 
which, like some of the present continental registers, gave 
the draught to which the vessels should be loaded. As the 
dimensions of the ships are. mot given, it is now rathér di 
cult to find what proportion of side these dra’ 
resent, but by tracing several of them through ’ 
egister up to the time when their official dimensions 


, | published, and then, making an_allcwance for the 


of keel floors, ceiling, &c., according to the tables of i 
of that day, I find that vessels between 16 ft. and 20 ft 
of hold were allowed a free side or free board of rather more 





t for iron ships, was adopted after consulting the 
surveyors of some other parts. 

These scales, though binding only on those s who 
consent to be bound by them, either because are con- 
vinced of their correctness, ar tomect the wishes of their un- 
derwriters, must, I think, be secepted as the result of a very 
large and a very matured a ; and | now to 
ma » chemn, oo DE to iron vessels, the basis of 
an inquiry as to whether what these experts consider a 
roper free side can approximately be represented by any 

proportion of a ship’s total capacity. 


passing away, and iron sailing 
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and that of cuir will add 
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. Diew Inerrrerioy or Crvu. Exorsgers.—At the meetin 
of on Tuesday, the 5th inst... Mr. Charlies B. 
E.RS., President, in the chair, nineteen candidates 
were balloted for and duly elected, ineluding.four Members, 
viz, Mr. John Bailey, Dublin; Mr. William Elsdon, Mel- 
e, Victoria; Alexander Kendall Mackinnon, 
peoeee eae of Public Works, Monte no, and a 
Bothergill McNay, Westminster... Kifteen gentle- 
Associates viz.: Mr John Anstic, 





3 in to the foot. This confirms my supposition that | W; 


red good propor- 


ir consideration.* 
ing from this seale of 3 in., observation emg Low 
the other raties for the larger and smaller vessels. the 
thus arrived at, proves on analysis to be a 
one, thust be taken as testimony to the & bo observa- 


and general accuracy of the surveyors, and I would | the 





* As suggestive ofthe size or the merchant ships of only 
3 ago, | may state that Lloyd's rules in 1534 gave no 

500 tons, h it rs outfit 

there were two or three vessels 
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STEAM POWER IN MILLS. 

We have on several occasions lately protested 
against the employment, in mills and other situations 
where steam power is permanently required, of steam 
engines and boilers of faulty. design; and we have 
pointed out how—even in establishments of moderate 
size—the use of such engines leads to the wasteful 
expenditare annually of sums which, if allowed to ac- 
cumulate at interest, would in a few years reach enor- 
mous amounts. arly in the present year, also, in an 
article entitled “The Cost of Steam Power” (vide 

age 9 of the present volume), we gare a general out- 
fon of the matters which should be taken into con- 
sideration in choosing an engine for any given work ; 
and on this subject we propose to say a few more 
words here, our remarks being especially intended to 
apply to the case of mills where spinning or similar 
operations are carried on, 

In such mills, a matter of even greater importance 
than economy of fuel is a motion as perfectly regular 
as possible, and this requirement has indirectly exer- 
cised an important influence upon the economical wérk- 
ing of mill engines. Until within the last few years 
almost the only form of engine to be found in such mills 
as those of which we are now speaking was the beam 
engine; a form of engine quite unfitted for running at 
any but a very moderate speed, and which, therefore, 
if of the single cylinder class, could not—unless fitted 
with an enormously heavy flywheel—be worked at any- 
thing like a high degree of expansion without producing 
an objectionable irregularity of motion. In this respect, 
as in many others, the compound beam engine pos- 
sesses a decided advantage over the single cylinder 
engine for mill purposes, and we are not surprised to 
find that the practice originated by McNaught, of 
“compounding” single cylinder beam engines by the 
addition of » high-pressure fsb mend is every day gain- 
ing ground in our manufacturing districts. The 
manner in which the “compounding”—as it is gene- 
rally ealled—is carried out, varies considerably, . In 
the majority of instances, probably, the high pres. 
the coat shaft" cn hleRamghty Semel pie; it 
the c 8 on t's plan; 
in many instances, a horizontal high pressure cylinder 
is placed by the side of the existing low pressure one, 
the piston of the high-pressure cylinder coup 
by a connecting rod to an independent on the 
crank shaft of the original engine. Mr. John Rams- 
bottom, of Leeds, also has “ compounded” a number of 
engines by substituting for the existing single cylinder a 
group of three cylinders, placed side by side ; the two 
outer ones, which are of smaller aed than 
the other, being the high pressure, and the central 


ia 2s. 64. extra, ° 





and jat the Dean Clo 





the ‘low pressure eylinder. In| 
poh e Sre de Cr 
motion in the usual way. In connexion Po aes 
of amsbottom uses a pecu- 
to 


soury: f has, by rendering permissible the - 
j ment of higher Sreabtie ean and Gitte tint 
sion, effected an im t economy in the vast ma- 
jority of instances in which it has been resorted to; 
while, in cases where it has not been successful, the 
failure has in almost every instance been due to the 
faulty manver in which the principle has been carried 


Renews! of | Out. We heard of an tankancon 0 te weeks ago, where 


it was complained that no good had resulted from the 


out, on inguiry, that the pressure cylinder had 


ga | been made of the same capacity as the existing low 


ressure one! We trust, however, that there are but 
ew such cases as this. 

At best, however, the beam engine is but a clums 
machine, and it is being rapidly supplanted for 
pape by direct-acting engines of the vertical or 

orizontal classes. Where only a small power is re- 
quired, it is in many instances difficult to choose be- 
tween the two varieties last mentioned; but in the 
case of large powers, the horizontal engine possesses 


other form. As compared with the beam engine, it is 
of less first cost, requires less expensive foundations 
and engine house, and can be run at a greatly higher 
speed, while, if properly constructed, it is at t 
equally durable, The time was when mill-owners had 
a strong prejudice against horizontal engines, but this 
heey is rapidly dying out, and we feel sure that 
ut few years will elapse before such engines are used 
to the exclusion of almost all others for mill purposes. 
The high a at which well constructed Roevasanal 
engines can be safely driven renders it possible to 
work them with a h pe of a even if 
they have but a single cylinder, without ucing 
any great irregularity of motion; but where that 
regularity is of such vast importance as it is in the 
mills of which we are now speaking, the compound 
horizontal engines undoubtedly give the best results, 
while there is also good evidence to be had of their 
highly economical working. Amongst the firms who 
have adopted such engines as these, and who have 
beeome convinced of their advantages, we may mention 
here Messrs. John Crossley and Sons (Limited), of 
Halifax. Messrs, Crossley are well known, not merely 
from the high position they hold amongst our manufac- 
turers of textile fabrics, but also from the munificent 
charities of the senior partners in the firm, and they 
rank amongst the i oy employers of steam power in 
the kingdom. Besides their principal establishment 
—the Dean Clough Mills, Halifax, where nearly 5000 
hands are toyed — are the owners of the 
Albion and the New Mills at the same place, 
and of the Holmfield, the Shay-lane, and the Dapper 
mills in its immediate neighbourhood ; and, 
to jog ey returns, when we Me their mills ane 
weeks ago, the aggregate power of the engines at these 
mills damiatad to 3369 odiested horse power. Of 
this vast power no less than 2287 horse power was 
being utilised at the Dean Clough Mills alone, while 
nation engine, intended to indicate between 700 and 
800 horse power, is in course of erection at the same 
establishment. Like the majority of other large mill 
owners, Messrs. Crossley, until within the last few 
ears, employed beam engines exclusively, and as it 
pened ali their engines were of the single cylinder 
type. About three years ago, however, er com- 
menced to “ compound” their engines, and at the pre- 
sent time the mene at the Shay-lane, the Holmfeld, 
and the Dapper Mills, as well as a pair of beam engines 
Mills, have been thus altered. 
The remaining engines at the latter mills are a of 


beam , which are now being com on 
MeNaught’s plan by Messrs, Pollit and. Wigzell of 


led | Sow: Brids , and which will sh be worked | surface 
i A Hwart? Gollers at 140 Ib. Arce} en Sof 
in, 


of compound horizontal engines, with cylinders 
and lip. diameter res oath , the stoke being 5 ft. 
These are run at a 5 of 48 revolutions, or 
Ee Pe Ber Os eS ee tae 
visit they were indicating 826 horse “S 

So far, we have spokén of engines onl 
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“effective,” the total of the effective 
ee g surface is 587 square feet. 

n the trial the Howard boiler w 
104 hours, and during that time 49, 
were eval by the consumption 


coals, 7.0091b. of water being thus evaporated 


‘J 
14 


S 
i 
a 


a 
o 
= 
a 
2 


pound of coal. The trial of the Lancash 

with Juckes’s grate, lasted 63 hours, and d 

time 222,900 lb. of water were evaporated by 38,904 |b. 
of coal, the evaporation ae thus at the rate of 6.4 Ib. 
of water per pound of coal. The coal used in each 
case was weighed, and the water carefully measured. 
The description of coal used, namely, Shariston, in 
the two experiments was identical, bul the Lancashire 
boiler had the advantage of being fed with water 


which had been through a Green’s “ econo- 
miser,” and which, in ce, entered it at a 
temperature of 160°, while Howard boiler was 
supplied with cold feed, a ‘di which would 


reduce its performance quite 8 per cent. Notwith- 
standing this, it gave, not only a higher evaporative 
efficiency, rg om ted a grees water 
per square oO surface, as following 
analysis of the results will show : 

Howard Lancashire 


Ib. 
Water evaporated per sce of coal 7.009 64 
” per exe 4695 3305 


” foot of total heating poate sada 3.77 
ya square 

foot of effective surface 8.0 5.77 
In the above data the s ing surface of the 


Berean aire tas Dene eae oF bast ot Be 
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surface ration per square foot of effective 
w raised to 11.85 tb. per hour. The 

superior ys gota fe! op Howard boiler was 
bt due to the excellence of its circulat 
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STEAM POWER IN MILLS. 

We have on several occasions Intely protested 
against the employment, in mills and other situations 
where steam power is permanently required, of steam 
engines and boilers of faulty design; and we have 
pointed out how—even in establishments of moderate 
size—the use of such engines leads to the wasteful 
expenditure annually of sums which, if allowed to ac- 
cumulate at interest, would in a few years reach enor- 
mous amounts. Early in the present year, also, in an 
article entitled “The Cost of Steam Power” (vide 

age 9 of the present volume), we gave a general out- 
foe of the matters which should be taken into con- 
sideration in choosing an engine for any given work ; 
and on this subject we propose to xd a few more 
words here, our remarks being especially intended to 
apply to the case of mills where spinning or similar 
operations are carried on, 

In such mills, a matter of even greater importance 
than economy of fuel is a motion as perfectly regular 
as possible, and this requirement has indirectly exer- 
cised an important influence upon the economical wark- 
ing of mill engines. Until within the last few years 
almost the only form of engine to be found in such mills 
as those of which we are now speaking was the beam 
engine; a form of engine quite unfitted for running at 
any but a very moderate speed, and which, therefore, 
if of the single cylinder class, could not—ualess fitted 
with an enormously heavy flywheel—be worked at any- 
thing like a high degree of expansion without producing 
an objectionable irregularity of motion. In this respect, 
as in many others, the compound beam engine pos- 
sesses a decided advantage over the single cylinder 
engine for mill purposes, and we are not surprised to 
find that the practice originated by McNaught, of 
“compounding” single eylinder beam engines by the 
addition of a high-pressure eylinder is every day gain- 
ing ground in our manufacturing districts. The 
manner in which the ‘“ compounding”—as it is gene- 
rally ealled—is carried out, varies considerably. In 
the majority of instances, probably, the high pres. 
sure cylinder is placed between the main centre and 
the crank shaft on MeNaught’s original plan; but 
in many instances, a horizontal high pressure cylinder 
is placed by the side of the existing low pressure one, 
the piston of the high-pressure cylinder coup 
by a connecting rod to an independent on the 
crank shaft of the original engine. Mr. John Rams- 
bottom, of Leeds, also ap unded” p — of 
engines by substituting for the existing cy ra 
group of three cylinders, placed side by aide ; the two 
outer ones, which are of smaller diameter than 
the other, being the high pressure, and the central 


rr pressure cylinder. In this ipumaliaae, 


tached to one crosshead, which is to the 
motion in the ustial wf In connexion this 
arrangement of cylinders, Mr. Ramsbottom uses a peou- 
liar form of valve, of which we may have something to 
say at some future time, but which we cannot describe 
here, ; When MeNa is. 

or when a borizontal high pressus line used 

‘atin © 


in connexion with the of course a 


connecting the high and low pressure 
tat notwithstanding ‘his loss, the practice 
pounding” has, by rendering permissible the employ- 
ment of higher pressures of steam and e 
sion, effected an important economy in the vast ma- 
jority of instances in “which it has been resorted to; 
while, in cases where it has not been successful, the 
failure has in almost every instance been due to the 
faulty manner in which the principle has been carried 
out. We heard of an instance a few weeks ago, where 
it was complained that no good had resulted from the 
“compounding” of a beam 
out, on inguiry, that the high-pressure cylinder had 


- 


«| been made of the same goed as the existing low 


ressure one! We trust, however, that there are but 
ew such cases as this. 

At best, however, the beam engine is but a clums 
machine, and it is being rapidly supplanted for a 
pups by direct-acting engines of the vertical or 

orizontal classes. Where only a small power is re- 
quired, it is in many instances difficult to choose be- 
tween the two varieties last mentioned; but in the 


24 | case of large powers, the horizontal engine possesses 


many advantages which render it superior to every 
other form. As compared with the beam engine, it is 


- | of less first cost, requires less expensive foundations 


and engine house, and can be run at a greatly higher 
speed, while, if properly constructed, it is at least 
equally durable, The time was when mill-owners had 
a strong prejudice against horizontal engines, but this 
a org is rapidly dying out, and we feel sure that 
ut few years will elapse before such engines are used 
to the exclusion of almost all others for mill purposes. 
The high speed at which well constructed horizontal 
engines can be safely driven renders it possible to 
work them with a high degree of expansion, even if 
they have but a single cylinder, without uci 
any great irregularity of motion; but where that 
regularity is of such vast importance as it is in the 
mills of which we are now speaking, the compound 
horizontal engines undoubtedly give the best results, 
while there is also good evidence to be had of their 
highly economical working. Amongst the firms who 
have adopted sach engines as these, and who have 
become convinced of their advantages, we may mention 
here Messrs. John Crossley and Sons (Limited), of 
Halifax. Messrs. Crossley are well known, not merely 
from the high position they hold amongst our manufac- 
turers of textile fabrics, but also from the munificent 
charities of the senior partners in the firm, and they 
rank amongst the ay employers of steam power in 
the kingdom. Besides their principal establishment 
—the Dean Clough Mills, Halifax, where nearly 5000 
hands are employed—they are the owners of the 
Albion and the New Bank Mills at the same place, 
and of the Holmfield, the Shay-lane, and the Dapper 
mills in its immediate neighbourhood; and, according 
to their latest returns, when we visited their mills a few 
weeks ago, the aggregate power of the engines at these 
mills amounted to 3369 indicated horse power. Of 
this vast power no less than 2287 horse power was 
being utilised at the Dean Clough Mills alone, while 
anothet engine, intended to indicate between 700 and 
800 horse power, is in course of erection at the same 
establishment. Like the majority of other large mill 
owners, Messrs. Crossley, until within the last few 
years, employed beam engines exclusively, and as it 
appened all their engines were of the single cylinder 
type. About three years ago, however, they com- 
menced to “ compound” their engines, and at the pre- 
sent time the engines at the Shay-lane, the Holmeld, 
and the Dapper Mills, as well as a pair of beam engines 
at the Dean Clo Mills, have been thus altered. 
The remaining engines at the latter mills are a pair of 
beam engines, which are now being compounded on 
MeNaught’s plan by Messrs. Pollit and Wigzell of 


led | Sowerby Bridge, and which will shortly be worked 


with Howard’s boilers at 140 lb. pressure ; and a pai 

of compound horizontal engines, with cylinders 204 in, 
and 41 in. diameter respectively, the stroke being 5 ft. 
These latter are run at a speed of 48 revolutions, or 
480 ft. of piston per minute, and at the time of our 
visit they were indicating 826 horse power. 
So far, we have spoken of 
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thought a high pressure of steam to use in mills; 
but of late years pressures of 50lb., 60 Ib., and even 
70tb. per square inch have become common. Messrs. 
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a gogo at 140 lb. per, 
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being worked at the same pressure. Of course no 
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flues. It was fired by a Juckes’s grate be- 
neath it, the grate area being 26 square feet, while 
it had a total heating surface about 900 square feet, 
or— reckoning two-thirds of the internal and half 
the outside flue surface as effective—an effective sur- 
face of about 600 square feet. The Howard boiler, 
on the other hand, consists of eight bottom tubes, 
10in. in diameter by about 11 ft. long, and. 104 
vertical tubes, 7 in. in diameter and 6 ft. long, these 
tubes being disposed in eight rows. The firegrate, 
which bas an area of 30 square feet, is disposed he- 
neath the horizontal tubes. The water level is about 
2 ft. from the top of the vertical tubes, and the total 
surface exposed to the fire and the hot gases is 1063 
square feet, of which 381 square feet is su i 
surface. Reckoning half the vertieal surface as 
“effective,” the total of the effective heating and 
superheating surface is 587 square feet. 

n the trial the Howard boiler was worked for 
10} hours, and during that time 49,300 lb. of water 
were evaporated by the consumption of 6944 1b. of 
coals, 7.0091b. of water being thus evaporated per 
pound of coal. The trial of the Lancashire boiler, 
with Juckes’s grate, lasted 63 hours, and during that 
time 222,900 lb. of water were evaporated by 38,594 |b, 
of coal, the evaporation being thus at the rate of 6.4 lb. 
of water per pound of coal. The coal used in each 
case was weighed, and the water carefully measured. 
The description of coal used, namely, Shariston, in 
the two experiments was identical, but the Lancashire 
boiler had the advantage of being fed with water 
which had been through a Green’s “ econo- 
miser,” and which, in consequence, entered it at a 
temperature of 160°, while the Howard boiler was 
supplied with cold feed, a, ‘di which would 
reduce its performance quite 8 per cent. _ Notwith- 
standing this, it gave, not only a higher evaporative 
efficiency, but it evaporated a greater quantity of water 
per square foot of heating surface, as the following 
analysis of the results will show : 


oooh 
Water evaporated per ese of eval yrony ons 
* os per on 
” soot off total heating eurfkes 4A16 8.77 
” foot off sticctive hung oaduse 8.0 6.77 


In the above data the superheating 
Howard boiler has been included as part of its heating 
surface, If, however, we exclude this superheating 
surface the evaporation per square foot of effective 
surface would be raised to 11.85 tb. per hour. ‘The 
superior evaporative power of the Howard boiler was 
no doubt due to the excellence of its circulation, and 
to the ment freedom of the heating surfaces 
from scale. , one of the tubes from the Met 
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practice at Messrs. Crossley’s mills t is 
found not merely evidence of this benefit bat also of 
the additional advantage of working such compound 
engines with steam at an aannily high pressure. 
Thus the machinery at the Shay-lane and Holmfield 
mills is in each case driven by a beam engine com- 

unded on the McNaught p the two i 
— of identical construction. In the case of the 
Shay-lane mill, however, the steam is supplied to the 
engine at 140 Ib. pressure by one of a pair of 50 horse 
Howard boilers, while at the Holmfield mill the 
steam is supplied to the engine at a pressure of 70 Ib. 
per square inch by boilers of the Lancashire class. In 
the Shay-lane engine the high pressure cylinder is 
16 in. in diameter, with 3 fh. Sin. stroke, and the low 
pressure cylinder 37 in. in diameter, with 6 ft. 6in. 
stroke, the relative capacities being thus as 1 to 10.7; 
while at the Holmfield mill the high pressure is made 
larger in proportion to the low pressure cylinder, on 
account of the lower pressure of steam with which it 
is supplied. In January last, a careful trial of the 
engine at Shay-lane showed that the consumption of 
fuel was 2.5 lb. per indicated horse power per hour, 
the trial lasting f04 hours, and the rakings of the fire 
at the end of the day being included in the quantity of 
fuel used. The coal employed on this occasion was 
local slack. In February, another trial was made with 
the same engine, the coal employed being “ Denaby 
main best,” and in this case the consumption of fuel 
was 1.8941b. per indicated horse power per hour, 
the trial lasting 10 hours, and the rakings from 
the fire in this instance not being included in the 
amount burnt. The engine on each occasion indi- 
cated 171 horse power, and the trials were made 
in the course of ordinary working without any arrange- 
ments for attaining special results. On the other band, 
the engine at the Holmfield mill, tried under similar 
circumstances, has been found to use just under 3 |b. 
per indicated horse power per hour, and as the two 
engines are of the same construction, and the difference 
is too great to be accounted for by the difference in 
the evaporative efficiency of the we ey boilers, it 
must be in the main ascribed to the higher pressure of 
steam employed at Shay-lane and to the greater extent 
to which expansion can consequently be profitably 
carried on at that mill. It is also worthy of notice that 
at Shay-lane an important economy of fuel was at one 
time found to be effected by reheating the steam on 
its way from the high to the low-pressure cylinder, by 
passing it through a steam jacketted pipe. This result 
was due to the fact that the feed was supplied from 
the waste water from the soap works in the neigh- 
bourhood, thus causing the boiler to prime. Since the 
boiler has been supplied with pure water the priming 
bas ceased, and the use of the superheating arrange- 
ment just mentioned has been discontinued, as now 
that the steam is pure and dry its employment has been 
found to produce no sensible effect on the fuel account. 
In fact, the steam supplied by the Howard boiler is 
already slightly superheated. 

Altogether, the results obtained at Messrs. Crossley’s 
various mills point undoubtedly to the same poe: hy 
sion as those we have advocated, namely, that the 
compound engine supplied with steam at a high pres- 
sure is the most economical for mill purposes, and 
their experience, moreover, proves that the horizontal 
form of engine is not only of considerably less first 
cost, but can be maintained with certainty at as low an 
expenditure as the beam engine. Of the new hori- 
zoutal engine which is now being erected at the Dean 
Clough mills, by Messrs. Pollit and Wigzell, of 
Sowerby Bridge, from the designs of Mr. Richard 
Hanson, Messrs. Crossley’s engineer, we propose 
shortly to publish engravings ; but we may, neverthe- 
less, give some particulars of it here. e high and 
low-pressure cylinders and the air pump are placed in 
a line, one behind the other, the two cylinders being 
respectively 15in. and 45in. in diameter, with 4 ft. 
stroke. ¢ engine is to be run at 75 revolutions, or 
600 ft. of piston per minute, and it is to indicate about 
500 horse power at present, which will no doubt be 
about the most economical load; but it is to work up 
to aes Seen pouee Was eee . The steam will be 
supplied at a pressure of 140 lb. per square inch, by 





three Howard boilers, these boilers only ing a 
space of 25 ft. by 17 f., these dimensions incindang the 
brickwork setting. This engine will, we understand, 
be started in the course of a week or so, and we hope 
that when we publish the description of it, we shall 
be able to give an account of its performance also. 





RAILWAYS IN SOUTH AUSTRALIA. 

Tue history of Australian railways is a somewhat 
weary one. Apart from unsuitability of design and 
monstrous extra of construction which has at- 
tended the formation of most of them, it is difficult 
to turn to one a not o— much unseemly 
dispute, —s iscredit alike u promoters, 
pom me and financiers, while sake are in the 
healthy self-dependent state which it is reasonable to 
expect, however small the traffic they may possess. 
Between the reckless extravagance which attended the 
formation of the Victorian lines, and the carefully laid 
out and economically formed railways of Queensland 
there is indced a vast contrast; there is not a word 
of excuse which can be brought forward in defence 
of the former, while we all know the unceasing, pre- 
judiced, and ignorant opposition which attended the 
formation of the latter from beginning to end, opposi- 
tion which ceased when adverse opinions were stulti- 
fied by facts, and the loud and senseless opposers of 
the only system which could possibly be adopted in 
so difficult a region as ‘that through which the line 
penetrated, were put to silence. The letter we 
publish on another page shows us a new and alto- 

ther better state of things. Common sense has 
or once been admitted, unquestioned b vulgar 
—— in railway construction in Aasballa with 
the result which was to be reasonably expected, one 
upon which the Government may well congratulate 
themselves. 

The first South Australian lines, built some dozen 
years ago, possessed the grave fault of being laid out 
with an excessively wide gauge; but they have been 
built with comparative economy—indeed, with a 
marked economy when compared with other similar 
undertakings in the sister colony. 

The recent extensions were, however, inaugurated 
under a different system. Only two years and a half 
ago it was contemplated to build an additional 95 miles 
of line, and the surveys for this work were put in 
hand. Six months later the money was voted for their 
construction by the Government, and the works were 
commenced without loss of time. The gauge being a 
settled matter, extreme economy was all the more 
necessary in building the lines, which‘fortunately ran 
through an easy country. The engineer-in-chief, Mr. 
H. C. Mais, threw aside the old Conservative notions 
which have been the curse of railway enterprise in our 
colonies, adopted narrow formation widths, light rails, 
light rolling stock ; in fact, all the elements of cheap 
and successful railway construction in a new country. 
Originally the 65lb. rails of the New South Wales 
line were laid upon longitudinal sleepers—the Great 
Western Railway model in fact—but the heat twisted 
the timbers, upsetting the gauge, and ultimately forcing 
an unwilling conversion into a cross sleeper road. The 
rails of the new line weigh 40 lb. instead of 65 lb.; the 
width of cuttings at rail level is 18 ft.; the tracks car- 
rying 5 tons weigh 25 ewt.; whilst the —— car- 
riages, with a maximum capacity of 50, have a weight 
of 2 tons. This is, of course, for a horse worked traffic ; 
the wagons, locomotive drawn, weigh 4 tons, with a 
carrying capacity of 6 tons. And the cost of this line, 
fully equipped, in been 5000/. a mile, including the 
purchase of land, at 10/. an acre. 

Take now the smaller length of new railway, 30 
miles of 3 ft. Gin. gauge: this has cost 3200/. a mile. 
Mr. Mais’s experience of the cost of construction in 
the two gauges differ noways from the experience of 
other engineers nearer home, for though that amount 
includes only a partial rolling stock, it must be borne 
in mind that the line lies through “an exceptionally 
easy country,” where the advantages of the narrower 
gauge are least felt. 

It is true that a certain length of this extension is 
worked by horse power, not by engines, but given an 
engine whose weight per wheel should be proportional 
to the rail, or, in other words, in harmony with the 
whole system, and there would be obvious he great 
advantage gained. Mr. Mais naturally looks for an 
engine suited 2 his org te He _ it in the 

airlie engine. He recognises the merit of that system. 
He poe wn it “the engine of the future,” under 


yam circumstances. He is anxious to adopt it,{but 
joes not feel justified in so doing, 2 because 


Messrs. Brereton and Lewis, and Mr. A. Sturrock, 
consulting engineers to the Government of Victoria, 








THE BRITISH INDIAN SUBMARINE 
CABLE. 

Tue wonderful success of this expedition, i 
Suez and Bombay in tclegrapiie yin gd 
means of a direct submarine forms a striking con- 
trast to the submersion of the old Red Sea cable in 1857, 
a cable that was laid in sections, but with such peculiar 
misfortune, that when the entire — was completed 
it was almost immediately abandoned. Although tele- 
grams were sent through each section, yet we believe 
we are right in saying no telegram ever went through 
the entire length. It was a work extending over a 
long period, so that, as one section was laid, another 
went out of order, and finally the Red Sea cable became 
almost a bye-word, and acted prejudicially to the 
interests of submarine telegrapby. 

The success — the present cable will 
strengthen considerably the confidence now held in 
submarine cables, and the ease and facility with which 
it was submerged, without fault or hitch, is a matter of 
universal congratulation to all those engaged in it, and 
to the public at large. 

In a recent article we described the manufacture of 
the cable and the distribution of it through the vessels 
engaged, as also the programme of operations. We 
now purpose giving a brief survey of the submersion, 
bringing the details of this cable—the largest hitherto 
manufactured—to a conclusion. 

The a for paying out were carried out 
almost exactly according to the programme we sketched, 
one slight difference having feos made, owing to a 
delay in the arrival of the ships engaged to lay the 
Suez end. 

The shore end at Bombay was laid on the 7th 
February by the Chiltern. On the 14th the Great 
Eastern spliced on her cable, and on the evening of 
that day commenced paying out uninterruptedly to- 
wards Aden, off which place she arrived on the 27th, 
having paid out 1808 knots, the 20 miles of inter- 
mediate cable was spliced on and buoyed, but owing 
to the rough weather the Chiltern was unable to lay 
the shore end until the 2nd March, when the Aden- 
Bombay section was completed, leaving an amount of * 
232 knots of deep sea cable as surplus. Throughout 
this section the average rate of paying out was 6.2 
knots per hour, the maximum speed being 6.9 knots. 
The total slack was 9.4 per cent., the daily maximum 
being 17.6 per cent., ol te minimum 3.18 per cent. 
A great variation in the slack was observed during 
several days, the progress of the vessel being ma- 
terially influenced by the nature of the currents, at one 
time being with the ship, at another against: so much 
so, that the slack per cent. rose as high as 17.6 and 
16.5, and fell as low as 3.18 and 5.4. 

On the arrival of the Hibernia at Aden the expedi- 
tion resumed progress, the Chiltern laid the Aden 
shore end, and the splice was made between it and the 
Great Eastern’s intermediate cable; this length, 325 
knots, was paid out, bringing the Great Eastern into 
the Red Sea, having completed her allotted task she 
returned to Aden, whilst the Hibernia paid out her 
portion of 613 miles. On the completion of this the 
Chiltern spliced on and paid out towards the Dedalus 
Light, where the rendezvous with the William Cory 
was to have been. As she did not appear in sight, 
the whole of the Chiltern’s cable was paid out and 
buoyed; this brought her about 110 miles beyond the 
light. The Chiltern then remained at the buoy, whilst 
the Hibernia proceeded to meet the expedition paying 
out from Suez. The shore end at Suez had been laid 
by the Hawk, and the William Cory was paying 
out towards the us, where she arrived on 
the 16th March, but owing to the unfavourable weather 
the final splice was not made until the 22nd March. 

The whole of the Se off so success- 
fully as to reflect the greatest it upon all concerned. 

laying of the various Atlantic cables was un- 
fortunately distinguished by the sudden appearance of 
electrical faults, all of which were similar in appearance 
and probably produced by the same cause. One of these 
it will be remembered, was the immediate cause of the 
breaking of the 1865 Atlantic cable. These cables 


were the same type, line of strands of homo- 
— iron wire an rotecting the served core. 
cause of these faults 


usually, and we 
correctly, been attributed to the breaking of the iron 
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wire at places through its 

layer of cable above it, phe ee By 

then, or in paying out breaking out a pi 
wire, which has cut in on i 
From the form of the cable there nothing to 
prevent the recurrence of these faults, which we believe 
to be due to this cause, and not to malicious motives as 
so often suggested. The original type for the British 
Indian deep sea cable was intended to be exactly 
similar, but an alteration was made, as we have in our 
previous article explained, that in all probability saved 
this cable from the appearance of “ electrical faults.” 
This deep sea cable was made similar to the Atlantic 
but with an addition that makes it a perfectly dis- 
tinct type ; the served core was sheathed with strands 
of hemp and homogeneous iron wire, as,in the Atlantic, 
but on leaving the machine it received a whipping 
of yarns in an opposite direction to the strands, 
and then passed through a bath of Latimer Clark’s 
silicated compound. It will at once be seen that, if a 
wire should break, it is both by the whipping and the 
compound firmly held in its place, and therefore cannot 
do any damage. In addition to this type, forming a 
splendid specimen of a deep sea cable, it affords a 
proof of the cause of the electrical faults that have un- 
fortunately so often occurred in the Atlantic type. 
We trust, however, not to hear anything further of 
such faults; but should they make their appearance, 
it is satisfactory to be able to add that so perfect are 
our present arrangements for electrical testing, that a 
fault is at once detected; but as no electrical arrange- 
ment can prevent the appearance of a fault, we must 
rely upon our mechanical and engineering knowledge 
to construct in future cables, which, although posses- 
sing elements of danger, should also possess the anti- 
dote. 

The staff of the Telegraph Construction and Main- 
tenance Company, who have so ably carried out so 
great a work, will not be long idle, for immediately on 
their return to England they will be engaged under 
Sir Samuel Canning in laying the submarine cable 
between Falmouth, Gibraltar, and Malta, which, when 
complete, and in connexion with the Anglo-Mediterra- 
nean and British Indian lines, will give us a direct 
submarine cable route between England and India. 





MACHINES FOR PREPARING RHEA 
GRASS. 

A snort time since there appeared in the columns 
of ENGINEERING an advertisement from the Govern- 
ment of India offering a reward of 5000/. for the pro- 
duction of the best machine for the extraction of fibres 
from the Rhea grass and preparing it for the market. 
The conditions upon which this prize was offered will 
doubtless be remembered by all interested in the sub- 
ject, and we need not, therefore, refer to them again 
on the present occasion. The great drawback which 
has hitherto prevented the utilisation of this grass has 
undoubtedly been the difficulty of extracting the 
fibre, the manual process being so expensive as almost 
to amount to a prohibition of fibre manufacture being 
carried on. During the last twenty years or so a 
number of machines have been brought out for ex- 
tracting fibre, but none of these have been considered 
entirely satisfactory. Up to the present time the 
common mode of extracting the fibre from such 
plants as the aloe is by soaking the leaves in water till 
the vascular matter has become rotten, and then beat- 
ing off this decayed matter from the fibre with a 
wooden mallet, or scraping it off with a blunt knife. 
This process is not only a slow and nasty one, but is 
attentied with much waste of fibre; it also dis- 
colours, and, what is most important of ll, 
weakens the fibre. At the London Exhibition of 
1862, two American gentlemen named Sandford and 
Mallory exhibited a machine for extracting fibre from 
aloe, plantain, or pineapple leaves. This machine 
has been used in America, but would scarcely be found 
either sufficiently simple or cheap for the ryots of 
India, its cost being about 45/. What is wanted is a 
cheap machine of simple construction, by which the 
fibre can be easily extracted ; and we think it only due 
to those of our readers who have contemplated entering 
the competitive list for the above-mentioned prize to 
state that a machine, possessing, so far as our present 
information goes, all the seen ne, bg uirements has 
already been invented in India b . Donald Cruik- 
shank, representative of the Telegraph Construction 
and Maintenance Company. No preparation of the leaves 
is required for this machine ; they are taken to it green 
just as they are cut from the bushes, and in the won- 
derfully short space of two minutes the fibre in the 
leaves is brought out stripped of vascular matter, and 





in admirable process not It is for this reason only that we have noticed “ R. R.’s” 
with this i biertet ne hope that the > in 
as acy Gr wrpetnbepioediers a mace vi mcg Pa 
follow upon process are avoided. | readers worthless semen cones 

A correspondent of an I asserts that | allowed to be promulgated “_. letter 
the samples from Mr. © *s machine were | is, as we have already a of pernicious 
“ fine, delicate, and even; not one was cut or broken ;| nonsense,” written with the authoritative assurance 
and the material would readily fetch 50/. a ton in the | which a ignorance of the subject with which 
home market.” verrmag: Bean Pranic +p Soin =e appeurs to give to some The 
mw carey felirpehar pea h och et is of the hire and Chroni- 
likely to be set up incompetition with it or the ofered may rest assured (hat what is, ordinarily denoted a 
prize, we very much doubt whether it is likely to he | “bad” boiler is a “bad” boiler in every sense of the 
surpassed in point of cheapness. It is i 


a so easily worked, 
we are informed, that any native may be taught to use 
it in an hour’s time, and its construction is so sim 

that it can be sold for 10 rupees (1/. sterling). e 
hope shortly to be able to give some further description 


of this machine, which, if equal to the opinion as yet | i 


formed of it, from its experimental results, seems 
calculated to meet a want which is not confined only 
to the fibre-yielding plants of Eastern India. 








THE SOUTHSEA BOILER EXPLOSION. 

A sorter explosion, which has occasioned the death 
of three persons, besides causing more or less severe 
injury to several others, is scarcely a fit subject for a 
jo e, and yet we should have found it difficult to be- 
ieve that the letter, which we reprint below, from the 
Hampshire Telegraph and Sussex Chronicle, was any- 
thing but a cruel hoax, had not the writer been 
specially referred to in an editorial comment as “a 
gentleman well qualified by his scientific education 
and practical experience to speak on the subject.” 
The letter in question refers to a disastrous boiler 
ay which took place at the brewery of Mr. 
Edwin S. Long, at Southsea, last Tuesday week, and 
it is as follows: 

The sad occurrence of last Tuesday shows that the fatal 
es diepeeessa ee ee 
only, Out ex . 
‘As boilers are now to! be found in ciel ee rege 
prevention of these disasters is a matter which demands the 


serious attention of the public at large. The in 
on this subject have hitherto led to no remed ery ee 
not likely to do so, since they are invariably di to find- 
ing out whether or not the boiler in question were deficient 
in strength in some parts, under the impression that this 
would account for the explosion—which is the very reverse 
of what is correct. These inquiries are always directed to 
finding out that the boiler was old and worn, the plates 
had become thin by corrosion, or overheated through an 
insufficient supply of water; yet each of these peculiarities, 
if it existed to any great extent, would unmistakeably pre- 
vent the boiler exploding ; for, if the plates of the 
furnace became overheated from want of water, the effect 
would be to weaken them, and the steam would force 
its way through the soft red-hot iron and esca 
through the furnace, doing no more than by coal 
ing anyone who might happen to be in front of it. in, if 
there were a thin piace in the boiler of such extent as not to 
be sufficiently cy og the coll i 
must give way, 
eter y oes demonstrate that 

lates ; and any competent engi can 

Casing of this thin plate ste yoo 

thick ones if the thick surface exceeded in extent the thin 
surface, which of course it always does. It is therefore 
evident that a boiler which has weak places in it, or what is 


- , — 

stre of the boiler, not in one t only, but throughout 
rage J length and breadth, un he p sing escapes, not 
by the fracture of a small ion, but of the whole or 

the whole end,—that is a good boiler only is capable of 
exploding- A bad boiler cannot explode, but only be 
troublesome to be kept in repair; and, conversely, when a 
boiler explodes, and plates the full thickness are ru » 
the internal pressure cannot have been less than five times 
the working pressure, and the only useful inquiries are—what 
prevented the steam from escaping, either by the safety valve 
or by passing off to the engine it supplies?—and for the 
future, what means will t the steam from accumulating 
in a boiler to such an extent as to exceed the strength of the 
boiler ? RK. R. 

We do not know who “R. R.” may be, and we do 
not wish to know; but we should greatly like to be 
assured that he would never again have an opportunity 
of disseminating such a collection of pernicious non- 
sense as is contained in the above effusion. Of course 
to an engineer “ R. R.’s” wonderful remarks about the 
steam forcing “ its way through the soft red-hot iron,” 
and about a bad boiler being incapable of exploding, 
are simply amusingly ridiculous ; but all users of steam 
boilers are not engineers, and it may happen that 
amongst the readers of the Hampshire Telegraph and 
Sussex Chronicle, there are some who may take the 
“scientific” and “ practical” precepts of “R. R.” to 
heart,and who may actually believe in and act upon them. 





Ms aoe Ly ay under the circumstances— 
“RR. R.’s” t to the con notwithstanding—be 
somewhat curtailed. — 

As for the Southsea explosion itself we are not yet 


in possession of such of the boiler and its 
condition as will se 30 toe an opinion on it, 


and we must therefore for the present withhold our 
comments. 


THE HARVEY SUBMARINE TORPEDO. 

THe torpedo question appears to be fast ing to- 
wards a satisfactory solution in England. 
our authorities have at length become alive to the necessity 
of adopting the torpedo as an arm of naval warfare. The 
recent successful experiments instituted by Government 
with the Harvey torpedo, at Portsmouth, recorded at page 
180 of our present volume, have led to further measures 





being taken for its introduction into the service. These 
measures are, in the first place, the appointment of Captain 
Harvey, for a stated period, on board H.M.'s gunnery ships 
Excellent and Cambridge, to instruct the officers and men in 
the use of his torpedo. In the next place 0 

been asked to supply one large and two torpedoes to the 
Excellent, as well as other torpedoes for the service, com- 
plete with brake gear, and of a size suitable to be towed by 
gunboats. We, moreover, learn with satisfaction that 
Captain Harvey has been invited—when the proper time 
shall have arrived--to place before the Government his 
claim for reward on account of time spent and expenses in- 
curred in bringing bis invention to its present state of 
efficiency. In the face of the progress made by other na- 
tions in the same direction, it is gratifying to know that 
active and practical measures are being adopted by our own 
Government to secure for the service an arm, the efficiency 
of which they have themselves th ly proved. Equally 
gratifying is it to know that Captain Harvey has at length 
succeeded in getting the merits of his torpedo thus recog- 


~| nised, and we trust that when the day of reckoning arrives 


his own merits, as a practical inventor, will likewise be 
recognised in a fair and liberal spirit. He has devoted 
several years to the perfection of the details of the arm it. 
self, as well as the method of its application in actual war- 


the service for which it is designed. 








ON THE INFLUENCE OF THE SUEZ CANAL 
ON OCEAN NAVIGATION. 
By J. D’Aeuiuar Samupa, Esq.* 

Tue canal connecting the Red Sea and the Mediterranean is 

i fact, and without change of vessel, and 

without half circumnavigati ist of 


. es Sal. ee ES 
» Hi K and Singa Dice, SOOM 
Thee ” Seteeonne —— ps 91 Pi ene 
savings are accompli on ¥ ranging from 12,000 
to 14,000. miles in on bly. therefore, the saving 
amounts to 4 from Bombay, ¢ to 4 from China, and nothing from 
Australia. 

The first thing that strikes one is the enormous saving of dis 
tance thus offered to some of the principal highways of traffic, 
and the benefit must result to all i ili 
themselves of this shorter route. 

ig teen D er gh pag Nee Mgateleeier pee Famapes 
that, independent of the di Ae dhs sage bay ey eg a 
vessels through the canal, the navigation of the Red Sea is so 

* Paper read before the Institution of Naval Architects., 
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unseited to them, that the owners of ssiling ships must regard 

the canal route as wholly unsuited to their use. 

Considerable depression bas naturally resulted in this class of 
y, and the produetion of sailing ships since the opening 
eanal has been almost, if not entirely, stopped. 

Is this depression to be temporary, or will the experience of 

subsequent working jostify the conclusion it points to, of a 

general substitution of steam for sails in the great carrying 

trafiie from the East ? 

To arrive at any sound conclusion on this most important 
subject, it will be desirable to review by the light of our present 
koowledze the capability of steam vessels for desling with all, ur 
a part of the new field suddenly thrown open to them. 

And here I would observe, that if the opening of the canal had 
taken place eight or ten years earlier, searcely a cargo- 

ing steamer of any sort would have entertained the idea of 
profitable employment on even the most favourable ‘of the 
routes; but that interval of time has been so profitably employed 
by steam-sbip owners realising the importance of economy of 
coal and improved proportions of vessels and engines, that 
voyages may now be undertaken with profitable results, which 
ouly a few years back would have been hopeless, except in cases 
where large subsidies were obtsinable to compensate the great 
cost of coal and working, compared with the carrying powers of 
steamers then in use. 

The first great and important change in the character of 
eargo-carrying ocean steamers (within my own experience) oc- 
curred in 1865, when a large foreign company who had till then 
(on a 4060-mile journey) empty vessels—burning 40 tons of 
woal a day to carry about 1400 tons of eargo—were able to sub- 
stitute them by vessels burning only 14 tons of coal and carry- 
ing 2000 tons of cargo. The new vessels made 9 knots speed, 
uetually averaging a higher speed than the cld ones, and the 
effect wus so startling that it led to their entire fleet being gra- 
dually replaced by the more economical vessels. 

I think that economical working of steam applied to cargo- 
carrying requires that coal should be, if possible, taken on 
board before leaving England for both the outward and home. 
ward trip. 

Our present experience shows us that, with a vessel of 2000 
tons, builders’ measurement, giving an average of 9 knots, and 
barning 14 tons per day, coal may be carried for the round 
voyage of 12,000 miles (6000 oat and 6000 home), and leave 
space to carry 1600 tons of cargo ont of 2000 tons home, and 
with these conditions it appears probable that a large amount of 
success inay be accomplished. If this be so, we may regard as 
the natural consequence of the opening of the canal that the 
whole, or at least the greater portion of the traflic between 
Bombay and England, will be lost to sailing vessels and appro- 
priated by steam, 

When, however, we deal with the China traffic, the difficulty 
for steam is much increased. Here a complete voyage of 20,000 
miles has to be provided for, and | cannot satisfy myself that 
the same beneficial results will follow. With exceptionally high 
freights, it may be possible to compete with first-class sailing 
ships, but, as the same vessels referred to above would, on this 
longer voyage under similar cireumstances, only be able to carry 
1000 tons cargo out of 1800 tons home, I think it doubtfol if 
steam will do more than obtain a very limited portion of the 
traffic, and that the superior clipper ships may look to retain 
their vocation for some time, 7, ¢. till further improvements in 
steam in the same direction as those that have been made inthe 
Jast eight years put them in a position to compete successfully 
for cargoes in this increased length of voyage. r 


of 


As regards the Australian traffic, where no advantage of dis- 
tance whatever is to be gained by using the canal, and where 
the length ot voyage is again increased, I look upon the pro- 
fitable employment of cargo steamers as at presevt impossible, 
and that route, of course, will be left to the sailing vessels 
untouched. 

} am well aware that the drawing off of sailing ships from 
the Bombay route will cause a serious competition to those on 
the Australian station. I also think that the development of 
Indian railways will shortly bring to the port of Bombay much 
preauce that now goes from Calcutta and ether parts of India, 
and that gradually and shortly Bombay will become the great 
port of India for England; but as these latter changes are more 
or less matters of time, and as the life of sailing vessels does not 
range over very many years, I do not see sufficient cause to 
justify the pame that appears to have overtaken this class of 
property, and am inclined to think that their substitution and 
extinction will be much more gradual than the possessors of 
them appear to apprehend. 

I do not wish to be understood as suggesting that improve- 
ment has reached its limit. I look to progressive and very con- 
siderable improvement in both ships and engines, and imagine 
that the sources of economy will be found to result greatly trom 
the substitution to a large extent of steel for iron m the hulls, 
and from simplifying the construction and carrying sti!l further 
the system of expansion in the engines ; and, doubtless, a due en- 
couragement of those who are continually, from their skill and 
experience, able to develope improved results in a practical form 
will bave much influence in shortening the period of their 
attainment. Such encouragement, however, I regret to say, is 
the exception, not the rnie, for, with a short-sighted policy 
accepting, indeed, the Manchester School for a platform, which, 
in a great degree, permeates the whole of our commercial deal- 
ings, and forms the basis of its cntechism—the one ruling idea 
that purchasers cling to is “ price”—* lowest price”—at which 
any one can offer to throw together materials and labour to 
prodace the article sought. The argument seems to be, a 
ship is a ship; if it has a certain tonnage and power, and has 
pessed a certain official inspection and registration, that is all 
that is desired, and, unless skill, experience, and faithfal work 
can present itself with the lowest tender, it need not take the 
tronble to offer its services, or, at all events, it will generally 
fiod them wholly ignored. 

I think this general disregard for all works of character, and 
substitation of a mere standard of price, is one of the greatest 
misfortunes that our commerce has fallen under through the 
last quarter of a century; it has developed the wrong energies 
of the producers, bas taught men to rely on success from the 
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(To be continued.) 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—Sinee this day week the price 
of pig iron has advanced with unusual rapidity, and con- 
siderable firmness has been manifested. A week ago Sts. 8d. 
cash, and 54s. lid. one month were paid, sellers over. On 
the following day there was an advance of 5d. per ton, and 
next day a good business was done at prices up to 55s. 6d. 
cash, and 650. 9d. Further improvement took place on 
Monday, and a large business was done at an advance of 6d. 

rton. There was a farther advance yesterday, the top prices 
ee 56s. 4d. cash, and 56s. 8d. one month, and to-day the 
market has been a little easier. No. 1 Coltness and No. 1 Gart- 
sherric are quoted, respectively, at 64s. 6d. and 63s. 6d.; No. 1 
G. M. B. at 56s. 6d., and No. 3 at 55s. The weekly exports 
of Seoteh pig iron continue unprecedentedly large, and are 
characterised by a general demand from all parts. The 
returns published yesterday show that the shipments for 
last week amounted to 19,081 tons, the total for the last three 
weeks being 52,028 tons, or an average of 17,643 tons weekly. 
During the month of March prices fluctuated between 
53s. 44d. and 55s. The stock in Connal and Co's store was 
336,549 tons at the end of the month, with warrants in 
eiteulation for 318,000 tons; and in Canal Company's store 
16,830 tons, with warrants for 15,500 tons. 


Shipbuilding on the Clyde— During last month there were 
nineteen vessels launched on the Clyde, the total tonnage 
being well nigh 20,000 tons. Amongst the vessels there 
were, the Hotspur, the armour-plated ram of 2637 tons and 
600 horse power; the Abyssinia, a screw steamer for the 
Cunard line, 3500 tons and 650 horse power; and no fewer 
than six sailing ships of 1100 tons or upwards. The yards 
generally are pretty well stocked with work in hand. The 
new Netherlands Steamship Company mentioned in last 
week's ENGINEERING is to be supplied with four large screw 
steamers by the firm of the late Mr. John Elder. The 
service will be opened in the epring of 1871. A number of 
other orders of minor importance have lately been booked. 


Steam Dredging Machines.—The building of steam dredg- 
ing machines is now a prominent feature on the Clyde. Messrs, 
William Simons and Ce., Renfrew, launched a very large one 
a few days ago for the Hartlepool Harbour Commissioners. 
It has all the recent dredging improvements introduced by 
her builders, who have also in hand two other large dredgers, 
one for the Clyde Trustees, and the other for the Aberdeen 
Harbour Commissioners, Messrs. Thomas Wingate and Co. 
also have in hand a small dredger, and two hopper barges, 
each of 110 tons. 


The Ejector-¢ ‘ondenser Patent Case in the Court of Sessiow 
—This tamous trial was finished last week. The decision 
was in favour of the proprietors of the patent. It was de- 
clared by the verdict of the jury that Morton’s patent had 
been intringed by the defender: Barclay, at the large engine 
in his fitting shop, Kilmarnock ; and the jury found that the 
improvement in the Giffard injector isa new invention, as 
was claimed by the pursuer, Mr. Morton, in his specification. 


Association of Engineers in Glasgow.—The usual morthly 
meeting of this Association was held last evening, the presi- 
dent, Mr. W. G. Bowser, in the chair, when Mr. J. J. Camp- 
bell read a thoroughly practical and useful paper on “ Com- 
pound Engines,” defining the principles and giving a general 
outline of the different kinds, showing which produced the 
best results in regard to the power indicated, and also the 
economy of fuel. The paper which was illustrated by several 
enlarged indicator diagrams, was well received, and at the 
close a hearty vote of thanks was accorded to Mr. Campbell for 
having brought forward a subject of so much importance to 
engineers, and one which is engaging the attention of all 
ocean steamship companies where speed combined with 
economy of fuel is desired. 


The Orkney Telegraph.—-The Orkney Herald understands 
that a staff of workmen and a steamship are expected north 
early this month, when an attempt will again be made to 
connect the telegraph cables across the Pentland Firth and 
that betwixt Sanday and Shetland. 


The North British Railway Company's Half-Yearly 
Meeting.—This meeting was beld in Edinburgh, on J hursday 
last. The chief item of business transacted was the acqui- 
sition of powers for the directors to subscribe 100,000/, 
towards the money required for the Tay Bridge Scheme. 
There ean now, therefore, be no fear of the bridge net going 
on for want of money. As this bridge will be the great high- 
way between the South and Dundee, Arbroath, Forfar, Mont- 
rose, Aberdeen, and indeed all the north-east of Scotland—a 
part of the East Coast route, just as the viaducts at Berwick 
and Neweastle are—it is strongly urged that it should be 
made wide enaugh to embrace a double line of raila It is 
also suggested, with some propriety, that it should carry a 
tootway. The Tay Bridge Bill passed through committee on 
Friday last, and was ordered to be reported to the House of 
Commons. 


New Dredger and Graving Dock for Dundee—The Dun- 
dee Harbour Board held their ordinary meeting on Monday, 
and passed two important resolutions: 1. To sanction an 
expenditure not exceeding 10,000/. on a new dredging ma- 
chine ; and 2, to sanction the expenditure of 36,200/, on a 
new graving dock. It has been agreed to maxe the graving 
dock 350 ft. Jong instead of 500 ft., as was desired by some 
members of the Board ; indeed, the ‘votes were just twelve 
and eleven respeetively. For the dredger, offers have been 
sent in by Messrs. Morton and Co., Leith; Messrs. Wingate 
and Co., Whiteinch ; and Messrs. William Simons and Co., 


Renfrew. 





Rivers Pollution Inquiry Commission —The Commission of 
Inquiry into the pollution of rivers commenced their labours 
in Kooiland this day week at Galashiels. There t, 
Major-General Sir William Denison, K-C.B., Dr. 
Frankland, ‘Chalmers 
secretary, Mr. J. S. Smith. They have since visited Jed- 

h, Hewiek, Selkirk, Berwick-on-Tweed, and Peebles ; 
to-day they are at Lander and the valleys of the Blackadder 
and Whiteadder, and they are next to visit Ayr and Kil- 
marnock. 


Philosophical Society of Glasgow.—At the last meeting of 
this society a paper was read by Mr. John Mayer, F.C.S., on 
“The Recent Progress of the Iron Manufacture in Cleve- 
land.” The paper detailed many interesting facts regarding 
the origin and history of the Cleveland iron trade, and more 
especially regarding the remarkable extent of that trade at 
the present time. The nature and extent of the Cleveland 
ironstone, the calcining kilns, the blast furnaces, their number 
and size, and ing them were also pointedly 

An interesting discussion followed, and much 
surprise was expressed at the extraordinary position attained 
by Cleveland, namely, that of the greatest ironmaking dis- 
trict in the whole world, while it is practically the youngest, 
the length of its history not exceeding twenty years. [We 
understand that Mr. Mayer is the author of the illastrated 
paper entitled “The Metallurgical Industry of Cleveland,” 
which appears in the new number of the Quarterly Journal 
of Science.— Ep. E 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesprouGn, Wednesday. 

The Cleveland Iron Trade.— Yesterday the weckly meet- 
ing of the iron market was well attended, and a fair amount 
of business dene. Business ought to be started at 12 o'clock, 
but there is seldom more than a dozen or two gentlemen on 
‘Change until about an hour after that time, There have 
been many complaints lately made by persons from a distance 
attending the Middlesbrough market. ‘They say that persons 
engaged 1n the centre of the iron trade do not assemble on 
‘Change until nearly mid-day, and then it is time for people 
from north and south to leave by train, otherwise they 
cannot get away until late in the afternoon. There is a 
capital continental demand for pig iron, and the home con- 
sumption is very large. Shipments to France and Germany 
are very brisk. No. 3 is still quoted at 50a and 50s 6d. 
Since our last notice there is a further reduction in the Mid- 
dlesbrough warrant stores of 540 tons, leaving the stock at 
24,144 tons. Up to to-day the Lronmasters’ Association re- 
turns for March have not been issued, but it is anticipated 
that there will not be much alteration in the stocks. Addi- 
tional blast furnaces haye been blown in, and there will, of 
course, be an increase in the make ; but the pressing demand 
being quite as great as the production, the ‘stocks will be 
abeut the same as they were in February. The finished iron 
trade is more animated. There is a growing inquiry for rails, 
and within the past few days it is stated that a pretty good 
order has been given to a Darlington firm. All the mills in 
the North are fully occupied, and as the inquiry from 
America, Russia, and Turkey is inereasing, it is believed that 
for the next few months orders will be obtained which will 
keep all the works until nearly the end of the year. For 
plates and angles there is a capital demand. The foundries, 
engineers, and iron shipbuilders are very well off for orders. 


The Strike at Wilton Park.—It will be remembered that 
a number of met employed at Bolckow, Vaughan, and Co,’s 
Wilton Park Works, struck for higher wages, but after being 
out on strike for a single Gay, they returned to their places, 
and referred the question in dispute'to the Board of Arbitra- 
tion. The standing committee of the Board have advised an 
advance of sixpenee per ton in the price of puddling. 

The North of England Institute of Mining Engineers.— 
The new building for this institute in Westgate-street, New- 
castle-on- Tyne, is rapidly approaching completion. A special 
general meeting of the Institute was held on Saturday, the 

resident, Mr. Boyd, in the chair. It was resolved that 
neeforth the Society be called “The North of England 
Institute of Mining and Mechanical Engineers.” Mr. 
Bewick’s paper on “ The Mountain or Carboniferous Lime- 


| stone District of the North of England,” was discussed, and 


the meeting separated. 

The Hylton Rolling Mills—To-day (Wednesday) the 
Hylton Rolling Mills, Bishopwearmouth, are to be offered 
for sale by public auetion. 

The Cleveland Institute of Engineers.—To-morrow (Thurs- 
day) the coneluding meeting of this institute for the present 
Session will be held at Middlesbrough. No fewer than five 
original papers have been read atthe meetings of this society 
since November and interesting discussions have been raised 
on each paper, ~The number of members bave been doubled 
this session, and very great energy has been displayed in 
conducting the Society. 

The Tees Conservancy Commissioners.—The monthly meet- 
ing of the commissioners, held _on Monday at Stockton, was 
of more than tsudl interest. The chief clerk (Mr? Joseph 
Dodds, M.P.) laid before the Board copies of resolutions 
paesed at meetings of the Harbour Authoritios, beid at the 
Charitg-cross Hotel, Londov, last month, and @ memorial 
tothe First Lord of the Treasury urging the Exchequer 
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f the liquideti of exiting i sip semen 

or tion i ich is 
signed from various the aonats, 95 peed 
this week. The ped ming Mr. John Fowler, su oF ora 
for the dredging of the Tees between the 
ninth buoy for a channel 800 ft. ‘wide and 10 ft. at an 
estimated cost of 26,1001., exclusive of the cost of ger 
and barges. The dredging of 8 ft. between the points named 
would cost about 13,0007, It was resalved that he be suthorised 
to dredge the channel as mentioned 8 ft. deep, and that he be 
instructed to construct a buttress for the protection of the 
break water at the mouth of the Tees in accordance with the 
report of Mr. Harrison, who had been consulted on the 
matter. It is hoped that the 

sirable 






to resume the d 






The Midd Tuesday next 
the Middles e them three 
reports on p stem of that 


»pulous and ». Lhe reports by Mr. John 
Cou, C.E., Wes John Dunning, ex-Borough 
Surveyor of Middlesbrough, and Me. E. D. Latham, Borough 
Surveyor of Middlesbrough. The adoption of any of these 
schemes will involve the outlay of a large sum of money, and 
it is probable before any of the s¢hemes are confirmed, they 
will be submitted to some other eminent engineer. 


NOTES FROM SOUTH WALES. 
Carvirr, Wednesday. 

The Welsh Iron Trade.—The quarterly meeting of iron- 
masters passed off as anticipated in last week's report—a 
resolution to adhere to previous quotations being passed. At 
the meeting a general feeling prevailed that the trade would 
steadily improve, and that considerable activity would be 
witnessed at the leading establishments in this and other 
iron-producing districts during the summer months, Strong 
hopes are entertained of the home trade throwing off its 
languid state, and assuming a more favourable position. 
This, however, is not likely to be brought about by any great 
undertakings in the kingdom; but there is no doubt the 
leading iway companies wil] shortly have to enter the 
market, as it is pretty generally known that theif stocks have 
become greatly reduced, and reils and other matériel will be 
required for the renewal of permanent way. Thé Russian 
shipping season may now be said to have fairly coutmenced, 
clearances having been made during the past week to Libau 
and Taganrog. The Dowlais Iron Company were the Alpers 
to the former place, and the Ebbw. Vale Steel and Iron ° 
vany to the letter. The rails forwarded to Labo are for the 
fine now in course of formation, from. that place to Vilna, 
where it joins the main line from Warsaw to St. Petersburg. 
Taganrog is situated on the coast of the Sea of Azov, and 
there is a railway now in course of construction from Novo- 
Tcherkask to Veronieg, where it will join the line to Moscow 
and 8t. Petersburg. Some hundreds of miles of railway are 
proposed to be carried out in the Museovite envpire, and as 
the makers in this district have hitherto been fortunate 
enough to secure a fair portion of the contracts offered, hopes 
are entertained that they will be equally successful during 
the season just commenced. At the present time some of 
the ironmasters are engaged in completing Russian contracts 
secured last year, and there is good reason to believe that 
others will be secured before the whole of the rails have been 
rolled. The competition with Belgian makers is not ex- 
pected to be so keen this year as in some former ones, owing 
to the heavy engagements they have already entered into, 
preventing them from securing others for early delivery. 
Several cargoes of rails have lately been sent to Genoa by 
the Ebbw Vale Company, and it is satisfactory to find that 
latest inquiries indicate an inereased demand for rails for 
works to be earried out on the Kuropean Continent. ‘There 
is every reason to hope that there will be no decrease in the 
Amerwan demand for some little time to come; and, on the 
whole, the prospects of the iron trade of this district during 
the summer months are such that no surprise would be oc- 
casioned if the demand was suddenly to spring up and call 
into requisition the vast resources of the district. The clear- 
ances at the local ports during the past week have consider- 
ably increased, and the exports at the present time are at the 
rate of nearly half a million tons per annum. Pig iron of 
the best brands is in good request, but inferior qualities are 
not much sought after. About an average quantity of bars 
is being sent to Continental houses. 


Trade of the Port of Cardiff.—There has been ao large 
increase in the shipments of steam coal at the above port 
during the past month, the exports having reached 243,751 
tons, being an increase of 68,645 tons as compared with the 
month of February. Coastwise the shipments were 75,086 
tons, being an increase of 8769 tons as compared with the 
month of February, when the clearances reached 66,317 tons. 

‘here were 3599 tons of patent fuel sent to foreign markets, 

being a decrease of 2141 tons as compared with the previous 
month. The exports of iron reached 12,960 tons, being 
8980 tons less than were shipped during the month of February. 
Of the rails exported New York, took 2248 tons; Memel, 
1123 tons; Lisbon, 1001 tons; Libau, 950 tons; Trieste, 
1620 tons; St. John’s, 879 tons; Dantzic, 994 tons; Tal- 
chauno, 701; and the remainder was principally bars for 
the continental markets. 


Cardiff School of Art Exhibition —The committee of the 
above school, following the precedents of other Schools of Art, 
made an exhibition of the works of the students during the 
past year on Saturday, Monday, and yesterday, before trans- 
initting thefn to South Kensington for the national ecompe- 
tition. Among the works shown were the beautiful and 
valuable productions of the Arundel Society lately presented 
by the Marquis of Bute to the Cardiff School of Art. The 
exhibition will no doubt have a beneficial effect upon the 
pupils, and probably induce a more general recognition of 
the usefulness of this and other classes carried on in the 
own in connexion with the South Kensington department. 














no doubt intend extending thei 
be the means of affording direct tion with 
great manufacturing districts of the North of England. 

The Dowlais Tronworks.—It was currently reported 
yesterday at Cardiff, that Sir Ivor Guest had come to the 
determination of offering for sale his extensive ironworks and 
collieries, known as the Dowlais Ironworks. Several thousand 
hands are regularly employed, and the Dowlais iron has 
acquired a world-wide celebrity. 


The Rhymney Tron Company and their Miners.—The strike 
of the colliers and miners in the employ of the above company, 
and noticed in last weeks ENGINEERiNG, has come to a close by 
the advance asked for by the men being granted, and yester- 
day they resumed work. 


Pembroke and Tenby Railway Bilt.—This Bill was before 
the Select Committee of the House of Commons on Friday, 
and after the insertion of a clause considered satisfactory to 
the Cardigan Railway Company, who petitioned against the 
Bill, the chairman said the Bill would be duly reported and 
passed. 

The Newport Docks.—In last week's EnGinreninea, it 
was stated that vessels had been prevented entering and 
leaving the above docks owing to a disarrangement of the 
dock gates machinery, which has since been remedied by the 
erection of new gates, and business is{now being carried on 
as usual. 


Mr. Bruce's Mines Inspection Bill.—An important con- 
ference of members of Parliament and delegates from the 
great mining districts of South Wales, England, and Scotland 
took place last week at the residence of Lord Elcho. The 
clauses, provisions, and penalties of the Bill were examined 
seriatim by the parties present, and among the most practical 
of the speakers were the delegates from South Wales, who 
illustrated their arguments against certain odious portions of 
the Bill by several anecdotes within their experience. Lord 
Eleho joined also eagerly in the general determination that a 
Bill of so objectionable and impracticable a character must 
never become the law of the land, and the members for 
Merthyr, South Northumberland, Stoke-on-Trent, and Wed- 
nesbury, were alike strong in their denunciation of the 
obnoxious clauses, by which the agents, workmen, and 
owners of collieries and mines are held to be guilty of an 
offence against the Act, and consequently made lable to im- 
prisonment with hard labour in one of Her Majesty’s common 
jails for three months, unless they can establish their inno- 
cence in the event of casualty in the said collieries ; “whereby 
the immemorial and constitutional rule in England, that a 
roan shall be considered innocent until his guilt be established 
is set at nought, and the agents, workmen, and owners of 
collieries and mines are to be treated on the same footing as 
habitual criminals, who are alone, hitherto, in being excepted 
from the said old English rule. Mr. Fothergill, the member 
for Merthyr, spoke with much earnestness and at great 
length upon the insufficiency of the present system of inspec- 
tion, in which he was strongly supported by the two dele- 
gates from South Wales, all three agroeing that the existing 
system is useless, and unless changed had best be abandoned, 
in order to relieve the taxpayers of the country of the cost, 
that no additional inspector would be of any avail, but that 
an adequate number of sub-inspectors would be the remedy, 
& proposition which was gone into, and after much discussion 
was considered not likely to be adopted at the present time ; 
but Mr. Fothergill, after recapitulating his reasons, an- 
nounced his determination to proceed with bis amendment. 

The Tin-Plate Trade.—The hands engaged at the tin- 
plate works in the district are now fairly employed, and the 
period of the year has now arrived when something like 
activity prevails. 

The Welsh Steam and House Coal Trades.—Large quan- 
tities of steam coal continue to be shipped for the mail packet 
stations and French markets, and, judging from the number 
of vessels entered outwards, proprietors are well —— for 
orders for some little time to come. Clearances have been 
made to some of the northern ports, and, as the coal raised 
in this district is superior to that of any other, hopes are 
entertained of a larger business being done with northern 
buyers this year than last, when by far the largest portion of 
the orders were given to North of England coal owners. It 
is satisfactory to find that the wages question for the present 
may be locked upon as settled, thé men having wisely re- 
solved to forego a strike, and rely upon the masters for an 
advance, a reliance -vyhich po doubt will not be misplaced. 
The approach of milder weather will somewhat diminish the 
consumption of house qualities, but there is no lack of em- 
ployment at the majority of the collieries in the district. 


Tux Sr. Lovrs Buipes.—Subecriptions have been invited 
by Messrs. J. 5. Morgan and Co.. for 800,0001. 7 per cent. 
first mortgage bonds of the Lllinois and St. Louw Bridge 
Company, at the price of 90, to be redeemed at par by sinking 
fund in thirty years. The object of the bridge, which bas already 
been fully deseribed in our pages, is to connect all the railway 
business between the Eastern and Western States that is at 
present broken at St. Louia,by a ferry across the Mississippi, 
and the various great railway companies have ratified 
contracts binding themselves to pass their entire traffic over 
it at fixed rates of toll in perpetuity. 





ing that the worst relling affecting vessels 
service, caused by waves set in motion 
space of the Atlantic Ocean, causing, 
merely “the deep but easy roll,” is not as 

gale, for with sufficient wind a vessel is steadied by cany 
serious rolling is due to an opposite 
gale, when that unaccountable ground swell which tumbles i 
the Bay of Biscay lifts also at the limit of soundings 
English Channel, and rolls in successive waves home to 
thores of France and England, even up to the Goodwin Sands. 


To adduce an example of the inefficiency of beam to prevent 
heavy rolling, as of le vessels ranging about 2006 tons, in 
perfectly glassy calm, I may mention the following: The Brest 
squadron anchored in 1812 in Cawsand Bay, before the Break- 
water was d. It isted of various ty Thus 
the Ville de Paris and Abercrombie, French; Kes Josef, 
Spanish; Norge, Danish; Queen, Conquestador, and Magniti- 
cent, English; lower yards and topmasts struck riding at 
single anchor. It had blown heavily from $.S.W., and terrific 
long-jawed rollers set in. ‘These vessels rolled fearfully, and it 
was asserted that the Queen and Magnificent rolled “ keel out.” 


I then belonged to the Abercrombie, and being an invalid in 
the captain's cabin, was lashed in two chairs at one of the ports, 
c ing a complete view of several ships, and especially of 
the Magnificent. The foam certainly warranted the conclusion, 
as nothing but the “ keel awash” could have produced it. 

This point, however, ‘s immaterial, It will be said. the 

vessels of that period were short, and deep rolling natural; yet 
it was rather increased, as in the ease of H.M.S. Rodney, 
Sir W. Symonds, at a much later period, increased the beam, 
tonnage, and draught; and in 1823 we have proof ef what 
heavy gules and roiling seas effected on the Breakwater at Ply- 
mouth Sound. 

I have had some experience in crossing dangerous bars at- 
tended by heavy following rollers, still the roll at good speed on 
the ship was far from agreeable, indeed, | must admit dan- 
gerous. My object is merely to show that heavy, and 
= rolling is a Channel difficulty, and not to be ightly 

espised ; and that in copsidering the fitness of vessels fer this 
peculiar service, we must not fancy that a stroke of the pen, or 
a paragraph in print, rules the waves. It is our business, as 
pretty well tried seamen, to state what is our opinion on such 
matters belonging to our * craft”—what is the proper character 
of vessel fit for such service, as contemplated, and more; whe- 
ther this railway system, carried afloat, is either practicable or 
judicious, specially, too, as regards reasonable expense. What 
should be the form, size, and speed for the contemplated 
service; and, finally, the probability of success by any of the 
types offered, or if « variation dispensing with the train system 
using the present or improved harbours, or improved ships, 
might pot equally meet the present difficulties. 

I must at once observe that my own opinion, a9 far as safety, 
comfort, and freedom from that jarring, creaking, and straining, 
which tophamper, projections, numerous joints, jimerack orpa- 
mentation and fastenings is concerned—the beautiful drawings 
which have come before me—bring to ny mind no idea of 
peaceful repose, but rather that idea of Poodanasigns which the 
agonies of one of our old line-of-battle ships torcibly brought to 
iny recollection, Now what do we require for an hour's travel 
across the Channel? A vessel to carry us safely, and not offer- 
ing us epjoyrents not to be enjoyed—a structure which shail be 
the type of strength, smooth as tie back of a whale, offering the 
least possible obstruction to wind or wave, and carrying a light 
pilot tower on the summit. In fact, » type of our ugliest iron- 
clad, the beauty par excellence of our present navy. 

Our outline decided, the interior fittings, those of the simplest 
nature succeed. To passengers who fancy the whale’s back, I 
would offer just such enlarged accommodation as the Cigar ship 
bad (85 ft. long by 8 ft. wide), by a light hurricane bouse and 
rail enclosing the turret pilot tower, the type indeed of a feltin 
around the funnel of H.M.S. Carron for surveying duties in bad 
weather. 

‘Lhe velocity proposed by the advocates for these rail boats is 
20 knots—that involves, under paddle or screw, no small amount 
of vibration; but sea-sickness is not the result of violent motion. 
It is, so to speak, barometrical, the action of the diapbraghm 
(like the aneroid) rising and falling wich the motion ot the suip, 
and specially acting on the nerves when it is influenced by the 
sight. 

For my own part I plead guilty to being subject to sea-sick. 
ness, but varying with the size and quickness of motion, greatest 
in the ships of the line, less in « cutter. If carriages are 
to be embarked for the hour's passage, no individuals but these 
possessing sea legs would care to quit their posé to enjoy the 
deck, or smoking their pipes under the lee of the pilot tower, 
All fittings but those absolutely demanded obstract the free cir- 
culation of air, inducing faintness and sea-sickness, and conse~ 
quently should be avoided. 

It should be borne in mind that when we propose to construct 
great ships to carry such great burdens, as railways and their 
passenger and goods trains, we pass oui of the range of depths 
afforded by the harbours now in use; and therefore if you con- 
struct vessels bie of carrying, then you are bound to meet 
the question of mability to enter at certain times of tide and 
under certain conditions of weather. It therefore follows that 

















* Paper read before the Institution of Naval Architects. 
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the inland seas Ur the United 
for our Channel service. 

schemes are to prevail, I see no diffi- 
demand for vessels, provided, as in 
, money is to be cast away freely in the 
uate harbours, and if those structures are 
prepared to meet ships as weil as harbours, or 
cannot shut my eyes to the risks and delay of stone 
i jon of the breakwater at Plymouth, January, 
(of whieh I in my hand a copy by Whidberg, addressed 
Isaac Coffin); solid cemented masonry of some ten years 
settlement; and at a later date the works at Alderney, erro- 
neously assigned to my proposals in 1842 (but absolutely void 

of truth, seeing that the scheme proposed by me was to 
carried out at harbour, ou the opposite side of the island, 
by inland excavation similar to that since carried out at 
Cherbourg), all attest the difficulties to be surmounted, founda- 
tions in deep water and the surf to prevent or delay completion. 
But before we proceed as to the vessels fit to carry out this 
railway conjunction, and, moreover, to be impelled at a standard 
velocity to agree with railway time, of twenty knots or more, 
have satisfactory computations been made, not as to chamber 
practice on paper, but as to all dangers and difficulties of that 
wild sea, not in a smooth dock, but (as sea-sickness is imported 
inte the question) to the absolute security of life and property 
on so small a draught as 64 ft.? The plan of Mr. Fowler, 
giving 13 ft. is nearer to reason. That would agree with my 
own dimensions of 400 ft. long by 60 beam, but nothing then to 
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(To be continued.) 


INTERNATIONAL COMMUNICATION BY 
RAILWAY STEAM SHIPS.* 
By Joun Scorr Russert, F.R.S. 

My communication is merely a very short supplement to the 
which I had the pleasure of reading at the last meeting. 
At the last meeting I communicated to you that, about four or 
five years ago, I think in 1866, Mr. Fowler was the engineer for 
the harbour, and | was the naval architect for the ships of a 
company who proposed then to establish this communication by 
railway-train steam ships across the Channel. The cireum- 
stances of this company, and of railway affairs indeed in general 
at that time, led to the abandonment of the enterprise, that is 
to say, to its postponement, notwithstanding that the parlia 
mentary notices had been given and all the necessary procred- 
ings = Ag In the mean while, | communicated also in that 
paper the fact that | bad had the fortunate opportunity of 
making an experiment likely to give us some information as to 
some of the practical points of difficulty in this system. I com- 
municated to you then that I had just completed a steam ship, 
whose dimensions were half of those which we proposed for the 
steam traffic between Calais and Dover. I was able to inform 
you then that that vessel bad just started, and that it bad done 
its duty. Now that was all that I told you at the last meeting, 
and I thought that an experiment of a ship half the size, 
carrying half the quantity of train for twelve miles instead ot 
twenty-four, a very good preliminary experiment. I am happy 
to inform you that my latest news from that ship is this; that 
from that day to this she has continued to traverse the distance 
with perfect regularity, and not the slightest accident bas hap- 

ned either to the ship or to the traims conveyed by her. I 

ave also just re: sived a photograph of the sbip with the train 
on board, and I thought it might be interesting to you, while dis- 
cussing the larger ship, to have before you the smaller one. 
I must say that I constructed this ship so as to be in every 
way « model for the larger ship, with one exception, that I could 
not get wp mode! seas and model hurricanes for the occasion, 
and Th to take such seas and such hurricanes as the parti- 
cular latitude in which the ship was plying afforded me. I am 
sorry to say that the waves of my little sea, which is only 100 
miles long, and from 12 to 20 miles broad, are not at all such 
respectable seas as I have occasionally encountered between 
Calais and Dover, when 1 have made a passage of six hours 
between those ports. However, this ship proves the ease, prac- 
ticability, and comfort with which the continual, regular, and 
daily shipment of trains may be carried on, and it proves the 
convenient enjoyment of a ship which is enormous for the small 
port which she has to go into; and it proves, moreover, the ex- 
treme value of detached paddle wheels with detached engines on 
the two sides for performing those continuous and easy ma- 
neeuvres that were thought to be impossible. That is all the 
conclusion I draw from this subject, and I say it proves the 
mechanical arrangement to be practicable, comfortable, and 
convenient. It does not prove at all the cause of the measure 
of oscillation of the ship proposed for the Channel in the actual 
great rolling waves of the Channel. 

Gentlemen, I will now add to the information I formerly con 
veyed to youa little information which I have since received, and 
some views which I enterthin in regard to the future of this 
question. In the first place the great dominant difficulty is 
and has been the want of a good harbour on the other side. The 
great argument on this question has been that the harbour of 
Calais was impracticable. Hence we have bad harbours pro- 

on the other side. Hence we have had boats proposed 
to go into shallow barbours, such as Calais has been. Now 
Iam happy to be able to inform you that the question of the 
improvement of Calais Harbour has been under cgreful consi- 
deration by the French engineers ever since the month of June 
last. Iam happy to inform you that the > alter receiving 
the most thorough investigation and careful examination by 


* Address delivered at the meeting of Naval Architects on 
Wednesday, April 6th, 1870. Mr. J. Scott 
followed the paper on “ The Channel Passage; Vessels and 
Piers,” read by Sir Edward Belcher, K.C.B., which we publish 
on another page; and the discussion which ensued referred to 
both these communications. 


Russell's address | 
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remains no difficu 
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ly condition, and as we have now at 
Dover 36 ft. of water, are to have at Calais i 
years 20 ft. of water, it is quite plain that we may now attack, 
as Sir Edward Belcher has attacked, the problem of having a 
good seaworthy ship, not one floating on the surface, but a good 
seaworthy ship with a respectable draught of water, and one 
which we may manage to give very respectable qualities to. 
That diffienlty having disappeared, I am next askel, what is 
the use of sending the trains un board the ship, why cannot the 
ame oe go on board the ship without the trains? Why put 
yourselves to the expense and trouble of making such enormous 
ships merely to carry over the igers withont the trouble 
of walking on board? Very well. Now this is very soon and 
very easily answered. We do not build big ships at all for any 
such object or with any such aim. The dimensions of the ships 
are not of our choosing, they are made like other pieces of 
business according to the circumstances of the case. What do 
you want? Yon want speed. Can you get speed without 
ength? No, that is impossible. Then what length must you 
have to get a shi 
and ten minutes? You all know it must be 15, 19, or 20 knots 
per hour. What length do you want for that speed? You 
all know you want very nearly 400 ft. For our 6 we 
want nearly 400 ft. Then what beam must you have to 
make a decent ship 400 ft. long. Perhaps you will say 40 ft. 
—that is a tenth —that is not too much beam. Very well, 
I accept your 40 ft.; 40 ft. of beam, then, and 400 ft. long, is 
necessary to make the fast and decent ship we want for speed 
alone and seaworthiness alone. Now there is the ship built for 
me. I do set make the dimensions of the ship, I do not choose 
the dimensions of the ship. Now I have got this big sbip. 
Such ships, not so large, but exquisitely beautiful ships, which 
I have always regarded as the pride of the naval architecture of 
England, have been built under the auspices and by the hands 
of some gentlemen whom I see here for a similar passage, only 
a bigger one, namely, between Holyhead and Kingstown. Now 
there they do not take any trains, and yet they have got very 
big ships; not quite so big as I have said, but very big ships. 
Why did they make those very big ships, having nothing to 
do with the trains? Because they wanted speed, and they 
wanted seaworthiness. Why do not they take the trains? 
My friends think they have me there; there are big vessels, 
good vessels, and everything we desire, and they do not take 
the trains. No, they do not take the trains. Do you know 
why they donot take the trains? I don’t think youdo. I don't 
think anybedy does. I did not until I looked into it, and then I 


our with 20 ft. 
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to go that distance in something like an hour | 


RECENT PATENTS. 

Tnx following specifications of completed patents are all 
dated within the year 1869; and that year should be 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1697, 104.) John Fletcher, of Ashton-under-Lyne, 
patents forms of steam and other cocks, of one of which 
we subjoin a sketch. These cocks are so arranged that 


in addition to their ordinary uses they also form union 
joints. 

(No. 1701, 64.) Benjamin Joseph Barnard Mills, of 35, 
Southampton-buildings, patents, as the agent of Hiram 
Kimball, of Randolph, U.S., the form of low-water indicator 
for steam boilers, which we illustrated on page 226 of our 
last number. 

(No. 1705, 64.) Frederick Robert Augustus Glover, of 
Brading, Isle of Wight, patents the application to anchors 
of a kind of tumbling frame, which serves as a guard and 
prevents the flukes from being fouled by the cable. The 
subjoined sketch will give a clear idea of the arrangement. 
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could hardly believe it when I found it out, that the British | 


nation—that the British Legislature 


had made such a beautiful | 


blander—may I say such an Irish joke, that if you took a train | & 
and locomotive engine to-morrow on your steam packet across | 
to Ireland, there is not an Irish railway on which they could | 


run, for they made the mistake in making the Irish railways 


not to fit the English trains, so that neither locomotive engine | 


nor carriage, nor anything in England, taken over to the other 
side, could possibly go along an Irish railway. 
of not the slightest use to send over a train to those railways, 
because they could not move a mile. 
wrong as to one railway, because I think there was a dear old 


atmospheric railway which was on the national gauge, but I am | 


not quite sure. All I know is, that the standard gauge on the 
Irish railway is such that no English train can go upon it. 
was obtained in a very curious manner. There was a discussion 
between wide 
gineer, whom 


out the proper gauge. So he said he thought the proper gauge 


would be to add a narrow gauge and a very broad one together, 


and divide by two, and it came to 6ft. and some unknown 
number of inches, and that was the Irish gauge. 
was 6 ft. 2 in. and the other 6 ft. 8 in. 

Mr. Oliver Byrne.—Five feet four inches. 

Mr. J. Scott Russell.—It is the mean of some gauge. Allow 
me to tell you what I believe to be the enormous advantage of 
carrying trains over in ships. Not the saving the passengers 


from waiking on board, not the saving them from going out on | 
| 


I dare say I may be | 


It | 


anges and narrow gauges, and a very wise en- | 
respect and love very dearly, was asked to find | 


I think one | 


It is, therefore, | 


of 22, Austin 
Friars, patents, as theagent of Franklin Prestage, of Barrack- 
|} pore, methods of constructing railway goods wagons, of 


(No. 1708, 1s. 8d.) Charles Francis, 


which we intend to give a full account in an early number. 

(No. 1711, 8d.) Carl Ostland, of Stockholm, patents 
; neat arrangements of lamps for cooking purposes, these 
including that illustrated by us on page 360 of our last 
volume. 

(No. 1714, 1s. 4d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Antoine Romain 
Thirion, of Paris, a form of vertical boiler having water 
tubes bent to a U-form hanging from the top of the fire- 
box. The patentee also claims the insertion in one leg of 


= 


the other side, but the saving of poor bundles of merchandise | 


from being taken out of a railway train, tumbled into a ship, 
hoisted out of the ship on the other side, repacked in wagons, 


and then sent forward after wonderful damage, wonderful delay, | 


and noend of cost to their destination. 
traffic between England and the Continent scarcely any passes 
over the ferry between Calais and Dover, though so many rail- 
ways go down to both sides of the Channel, and the reason is 
the damage, delay, and expense of {the whole transhipment 
between the two countries. There is the question. That is 
what renders it a most economical question, for it will cost less 
to carry over a ton of goods in those big, expensive boats than 
it will to perform the whole transbipment from the railway to 
the ship, and from the ship out to the railway on the other 
side. That is the key to the whole question, and believe me 
when the continent of England, and the mines of iron, and 
mines of coal, and manufactures of this country are put into 
such continuous connexion with the whole countries of the 
Continent, that ten tons of goods placed on a wagon in any part 
of England or the English railways, will not leave that wagon, 
or be disturbed till those ten tons of goods are delivered 
in Austria, or in Belgium, or in Germany, or in France. 
Believe me, when that day comes the amount of intercourse 
by railway between Engiand and the Continent will 


little conception. Now, gentlemen, that is the great good to be 
achieved. It is quite true that the other is a good way, which 
we shali all value. Weshall be delighted to get this convenient 
arrangement, we shall be delighted to take our place in the car- 
riage, and not to be disturbed until the same carriage arrives 
with us at our destination on the Continent, because I do not 
imagine that the railway trains will stop short at Paris. I 
imagine that you will take your seat in a train in Lendon, and 
that you will not be disturbed until you bave arrived at what- 
ever very large town you want to reach on the Continent. 


(To be continued.) 


be | 
something of which at the present moment we have very | 


Of the enormous beavy | 


each bent tube, of a red or other body for governing the 
direction of the current. The annexed sketch shows two 
of the arrangements of tubes proposed by M. Thirion, A, 
in the left-hand sketch being the rod jast referred to. 

(No. 1715, 1s. 4d.) John Lloyd, of the Lilleshall Iron 
Company, near Shifnal, patents an arrangement of fna 
for ventilating purpeses which we hope to illustrate on an 
early occasion. 

(No. 1716, 2s.) John Stewart, of Poplar, and Thomas 
Charlton, of Asbford, patent various arrangements of 
boilers, surface condensers, and refrigerators which it would 
be impossible for us to describe briefly. We may, however, 
have something to say of these plans at a future time. 


Newspaper Inre.iiceNce.—The special correspondent of 
The Engineer, although, pore “plus Russe que dans la 
| Russie méme,” seems lamentably deficient of the power to 
| express himself in English. “Prima facie,” the deseriptio 
|“ per se” of small gauge lines, and the “modus operandi” 
| of Fairlie’s engines ap “bond fide,” but, to prevent 
|“ ennui,” whilst “en route” through the article, we selected 
| a“rendesvous,” to take a “coup dil” of the “tout en- 
| semble,” and found “ le poids utile” almost “perdu” by the 
| too free use of schoolboys’ foreign words. We use no forei 

[word which his article does not furnish.—The Scientific 
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MOUNTAIN LOCOMOTIVES. 
To raz Eprror or ENGINEERING. 

Str,—As a distinct speciality of railway working, moun- 
tain railways present some special features, involving a 
modified mode of transport by steam power. Locomotives 
cannot be adapted to the exceptional exigencies of undu- 
lated lines without sacrificing either speed or train load ; 
the tendercy is, and will always be, to maintain this latter 
as high as possible, a great tractive effort must therefore be 
produced and utilised at reduced velocity; the speed being 
also limited, on the other hand, by the smallness of the 
driving-wheels and small curves. In ordinary locomotives 
the tractive force, or the “cylinder power,” amounts usually 
to ith of the weight on the driving-wheels, and this pro- 
portion is well justified by experience, as will be seen pre- 
sently. Upon a clean, dry rail a maximum co-efficient of 
adhesion of }th, and even $rd is occasionally attained, but 
in the course of prolonged working such an adhesion could 
not be maintained. In good weather, however, a co- 
efficient of 4th may safely be counted upon asa normal 


value, while in winter time the friction is, of course, con- | 
On the Continent, the most precise and | 


siderably less. 





| 


reliable information on this subject has recently been 


furnished by MM. Vuillemin, Guebbard, and Dieudonné, 
engineers to the Eastern Railway of France. The results | 
of a long series of experiments, made with a traction 


| 


favourable figure, considering all the cizcumstances—is | 


usually maintained, whereas on the Giovi, the ruling co- 


efficient amounts to but ,),th. It is thus evident that in a | 


well - proportioned mountain engine, the ratio between 


“cylinder power” and adhesive weight may differ widely | 


from what experience has established in ordinary practice. 
Proceeding now to the actual working of the moun- 


tain railways in the Alps and the Apennines, I shall not | 
attempt to establish a comparison between the results and | 


the useful effect obtained with various types of engines; 


to do this without prejudice, many elements—besides the | 


configuration of the line—would have to be known and 
taken account of, such as the state of the rails, the con- 


struction of rolling-stock, the intensity and direction of the | 


wind, the surface of the wagons, the length of trains, the 
dimensions of bearings and of wheels, the wheel bases, the 
nature of lubrification, the temperature, the mode of 


coupling, the manner of loading, or the proportion of net to — 


gross load, &c. What I intend recording, with reference 
to engine performances, comprises simply some personal 


observations, aided by the information of locomotive super- | 


intendents, running-shed foremen, and engine drivers. 
1. The Semmering, although preceded by the working of 


steep gradients on American railways, and by valuable | 


experience gained in the Fichtelgebirge, may truly be 
termed the Rainhill of mountain railways. True, there 


was no gallant George Stephenson, but ‘there a glorious | 


dynamometer, have been published in a memoir, entitled, | edifice was built upon his foundation-stone, and followsd 
“De la Resistance des Trains et de la Puissance des | since by works of still greater magnitude. On the moun- 


Machines.” Paris, 1868. Eugene Lacroix, éditeur. This | 
is a work of great value, and has as such obtained the | 
Perdonnet Medal of 801. offered by the late M. Auguste 
Perdonnet to the Society of Civil Engineers of France, with 
& view to stimulate such researches. As regards locomotive 
adhesion, we find in Tables 24 and 25 of this memoir a 
summary of observations, made with various types of 


engines and trains, and from these results it appears that, | 


during continued work, the maximum value of the co- 
efficient of adhesion was ith; upon this limit should be 
based, according to the authors, the maximum train load 
which an engine can haul in good weather; to rate, on the 
other hand, the capabilities of an engine in all sorts of 
weather, and specially in winter time, no greater co-efficient 
than 4th should be counted upon. In the same tables, a 


| GINEERLNG, vol. i., page 57, and specially in a memoir by | 


| tain passes of those majestic Alps, where once great 
warriors of bygone ages lead on their armies, are now 
fighting the modern Hannibals, the Charlemagnes, and 
Napoleons, leaving their footprints in the everlasting rock ! 
It would occupy too much of your space, sir, were I to 
draw a historical outline only of the Semmering contest in 


1851, but those of your readers who feel interested on this | 


subject may find ample and impartial information in Ex- 


M. Couche, published shortly after the completion, and 
entitled ; “ Des progrés des machines locomotives et de leur 


| influence sur les conditions de I'établissement des chemins 


superior co-efficient than ith is noted down also, but this | 
| portions at the foot of the incline; each portion was taken 


occurred while starting at a station, a case where the limit 
of adhesion—by the exertion of an instantaneous effort— 
is always closely approached. I may mention that the co- 
efficient of adhesion is sometimes quoted as a kind of 
“ figure of merit,” in comparing the usefal effect of different 
engines working different lines ; but if the train resistances 
are not precisely known and “ guessed at,” only this manner 
of rating is very apt to mislead. During the above trials, 
however, the tractive force was registered constantly by the 
traction dynamometer ; the power absorbed in moving the 
engine having also been ascertained previously in a similar 
manner, the total tangential effort, or the gripping friction 
between tyre and rail, corresponding to a certain fraction of | 
the adhesive weight, was thus correctly known. 


On the 


| a portion of the leading goods train fell back upon another | 
train, following at a short distance. This 


de fer.” Paris, 1852. The period, following the opening 
of the Semmering up to the present date, occupies likewise 
a conspicuous place in locomotive history. Upto 1868, 
the heavy goods trains were always divided inte several 


over the mountain by a single engine, the employment of | 


two engines having not been found advisable. In the 
spring of }1868 a serious accident occurred on the gradient, 
owing to the breakage of a coupling; it thus happened that 


occurrence led 
ultimately to the application of “double traction” in the 
shape of a “head” and a “ tail’ as now introduced | 
on nearly all mountain lines; and this system, having | 
undergone a serious trial over ‘the reversed curves of the 
Semmering, has given up to the present every satisfaction. | 
The new Semmering engines, of which I annex a diagram, | 


are fitted with Le Gh Chatelier’s et rer Stearn brake, | |= 
On mountain lines, locomotives are generally worked up | and with screw-reversing gear. The 

to their maximum adhesive power, hence frequent slipping. | in the St 
an adhesion from jth to #th—a very | necting 


ian Alps, and is traversed by the — 


jenna with Trieste, on the Adriatic Sea. The | 


mountain section of the line is 26 miles in length, the aver- 
| age rise being 1 in 47, and the maximum inclination 1 in 
40; the smallest curves are of a minimum radius of 9 
chains, but this limit is not attained on the —— 
gradients. In 1868 the total cost of “ traction” 

| Semmering was 1s. 9}d. per train mile, vide, “ Mémoires 
| et compte rendu des travaux de la Société des Ingénieurs 
Civils, 2° trimestre, page 300.” 

2. The Brenner line in the Tyrol, which was opened in 
1867, unites the northern and southern sections of the 
Tyrolean line on the South-Austrian Railways, forming 
thus a very important connecting link between South- 
| Eastern Germany and the railway system of the Alta Italia. 
The mountain am Ae over the Brenner Pass is 78 miles in 
length ; there are long gradients of 1 in 40, and frequent 
curves of 14 chains radius. The Brenner is worked 
similarly to the Semmering, but the cost of traction is some- 
what higher on account of the price of combustibles. On 
both lines various sorts of lignite are consumed; in the 
Semmering engines two sorts of lignites are burnt —Leoben 
lignite, having 65 per cent., and Styrian lignite, having 57 
| per cent. of the calorific power of coke from Witkowitz, 
which latter is about equal to ordinary English coals. The 
price of a ton of fuel, and equivalent to the heating power 
of aton of coke, averages on the main line of the South- 
Austrian 16s., and in the Tyrol 33s. 8d. sterling. In 1868 

the consumption of fuel in a Semmering engine was 844 Ib. 
per train mile, and 60} lb. in a Brenner engine, the corre- 
sponding train loads being on the average 125 tons and 100 
| tons (goods and passenger trains.) The security with 
which this difficult line has been worked since its o; 

is attributed chiefly to the system of “ double traction” with 
| @ head and a tail engine, coupled with the employment of 

Le Chatelier’s steam brake. On several occasions the use 
| of this apparatua, combined with the ordinary brakes, has 
enabled the engine-drivers to pull up within a distance of 
800 yards, the train descending on a gradient of 1 in 40 at 
a speed cf ten miles per hour. 

8. The Poreita inclines, so called after the town of 
Poretta, situated on the northern slope of the Apennines, 
connect Bologna with Pistoia, from which latter point the 
line branches off to Pisa and Leghorn to the right, and to 
Florence to the left hand. The distance between Poretta 
and Pistoia is 26 miles, over continuous gradients of 1 ir 
40. The summit of the line is at Pracchia, 10 miles from 
Poretta, and immediately after leaving the station of 
Pracchia the long Apennine tunnel is passed. a meg 
altogether 47 tunnels over the 26 miles of railway, and 
frequent curves of 15 chains radius. og of the ny 
tunnels presents actually the development of a serew ; 
leaving this remarkable ceentb a0 the top, the entrance hole 
can be seen down the precipice and almost perpendicularly 
beneath. The Poretta is now being worked by the ordinary 
six-wheel coupled goods engines of the company. These 
engines—after the pattern of the Paris-Lyons goods en- 
, gines—are fitted with variable exhaust gear, screw reversing 
| arrangement, and Le Chatelier’s brake. The reversing 
ee en, 1fin. pitch, supported 
footplate, the nut 
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that both can be worked together with great facility. In 
applying the counter-pressure steam brake, the link motion 
is first of all put on mid-gear, and the regulator kept closed; 
the injection apparatus is then so regulated that a thin cloud 
of steam may be seen over the chimney top; the regulator 
is then fully thrown open, and the link motion gradually 
reversed from mid to back gear, according to the retarding 
power required. In the goods engines the injection takes 
place in the blast pipe, while in the mixed engines, worki 
on the main hne, the apparatus injects in the exhaust 
underneath the slide valves; in neither case, however, the 
stearmt valve of the is amade much use of. The 
otaxtinug hauling power of the Poretts engines is a train 
load &f dhout 110 tons. The express is drawn by one engine, 
while in the case of the mixed and goods trains two engines 
are employed; in the former case both engines are coupled 
together in front of the trains, the front end of the second 
engine being next the hind end of the first engine tender. 
The goods trains are “ drawn” by one engine and “ pushed” 
by another, but the type of engine is the same for all trains. 
I must got forget to mention that the section from Bologna 
and Pisteia is constracted and worked as a “single line,” 
and that the inconveniencies caused by the working of the 
engines through the narrow tunnels are very great, and at 
times evtn alarming. In making an ascent with a mixed 
trifmyand having selected the footplate of the second engine 
as my “ observatory,” I was practically convinced that the 
limit of respiration was nearly as well attained as was, in 
fact, the limit of adhesion. 
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iovi gradient in the Apennines, although only 
presents of all the preceding mountain rail- 
y3 the greatest difficulties and the greatest obstacles to a 
. The ascent of the mountain begins clese to 
station of Busalla is reached, from where the 
over light gradients, to the town of Novi, 34 
Like the Poretta, this section com- 
Creme wateet eae, 
t begins at Pontedecimo, 
Genoa, and rises at the mean rate of 1 in sat 





Swiss Central 








to Busalla. The various gradients on the Giovi being com- 


posed of a stretch of 1 in 50, then 1 in 86, then comes a + 


very short stretch of 1 in 284, and finally, through a tunnel 
of 3280 yards in length, 1 in 344. At Pontedecimo, where 
there is quite an array of mountain locomotives, are mow 
stationed sixteen six-wheel coupled twin engines, twelve 
four-wheel coupled twin engines, and ten Beugniot engines. 
The passenger trains are taken over the Giovi by a Beugniot 
engine, for the mixed train a twin engine is usually added 
fn the réar of the train, and the goods trains are hauled by 
two twin engines, one working in front and the other bebind” 
the train. To illustrate the nature of daily working on this 
remarkable line, I will cite the experience with a mixed 
train on the 19th of November last. The train was com- 
posed of eight passenger carriages and of ten goods wagons | 
making agrossload of 164 tons. To haul this train from Ponte. | 
decimo to Busalla not less than 105 tons of adhesive engine 
weight were taken into requisition, viz., a Beuguiot engine, 
weighing 69 ton# (51 tons adhesive) in working trim, and 
a 54 tonstwin engine. Including engines, the total weight 
of the train was consequently 287 tons, and, “ guessing” the 
total resistances at 80 lb. per ton, the corresponding tractive 
power would be 10} tons, or one-tenth of the adhesive | 
weight under the emgine wheels. The weather Was rather | 
misty, but the rally seemed to be in a normal condition. 
The Beugnict engine, leading the train, Mipped terribly, | 
with the safety valves blowing off at 135 lbh, ta the square 
inch ; im fact, the engine could only be got to “ bite” by an 
energetic application of the sandbox. @he twin-engine in 
the rear of the train—and working, therefore, under more 
favourable conditions—kept on pusbing very steadily. The 
ascent was made in 37 minutes, or at a Bpeed of 10 miles 
perhour. The Giovi and the Poretta aré’on the very ex- 
tensive railway system of the Alta Italia, this company 
working now 1640 miles of railway, embracing the lines of 
the Piedmont, Lombardy, Venetia, Emilig, Liguria, and the 





Italia and the South-Austrian railways belong to a French | 
company. | 
5. The Hauenstein line, on the Swiss Central Railway, 
traverses between Bale and Olten, a very picturesque 
mountain range, called the Jura Alps, which attain at | 
the Weissenstein, near Soleure, a height of 4000 ft. above 
the sea level. The distance between Bale and Olten is 
24} miles, worked in two sections; Bale-Sissach, rising at 
the rate of 1 in 100, and Sissach-Olten, having a maximum 
inclination of 1 in 37; shortly before reaching Olten, the 
great Hauenstein tunnel is passed on a gradient of 1 in 38. 
There are frequent curves of 18 chains radius, The pas- | 
senger trains averaging 85 tons, are worked by a passenger 
engine between Bale and Sissach, and by a six-wheel 
coupled goods engine from Sissach to Olten, the mixed and 
goods trains of an average weight of 160 tons, are worked 
by two goods engines over this latter portion of the line. 
The goods engines employed are six-wheel coupled Engerth 
engines, and six-wheel coupled tank engines ; their adhesive 
weight is 36 tons and 40 tons respectively, and their maxi- 
mum hauling power in good weather about 93 tons each, 
over the most difficult sections of the line. The raling co- 
efficient of adhesion on the Hauenstein is about 4, this 

being limited by the damp tunnel near Olten. 

The foregoing notes, concerning the service of traction on | 
the mountain sections of the South Austrian, the Alta | 
Italia, and the Swiss Central railways are recapitulated 
in the annexed table, to which I have added a series of 
diagrams (see the preceding page) drawn to a scale of +45, 
and representing the various types of engines actually em- 
ployed. 

Yours faithfully, | 

Seraing, March 20, 1870. 


TRADES UNIONS. 
To rue Evrror or Exorneenine. | 
Sre,—To my communication of January 26, your corfe- | 
spondent “ High Pressure” 2 gsm in your issue of March | 
25, in an excessively polite, and probably he thinks as con- 
elusive a manner: if I think differently, that is perhaps to 
be attributed to my slight knowledge of the oak, “ High 
Pressure ” learns me that the Amalgamated Society 
constitute themselves judges of the merits of a workman's 
mer omy in effect—we judge this man to be worth to | 
you the ordinary rate of wages of your shop, and whether | 
you think so or not, and whether he thinks so or not, we do | 
netvenpptt Sign a comes Som bat bo amay. gut lame if bona 
d“ High Pressure” have us say ?—and you shall not , 
get more if you are worth it. I can assure “ High Pressure” | 
that the efforts of workmen to get the highest prices for their | 
labour are as duly appreciated by employers as employers’ 
are appreciated by the workmen to get their «toa | 
at the lowest price, and I do not see anything wrong or | 
unfair in a number of men combining and forming them- | 
selves into a society, fixing a certain value on their labour, | 
ining to sell it for less, saying in effeet—we value | 
our labour at so much, if you think it is not worth that price | 
to ep buy it. i } 
mn regard to “High Pressure’s” contract to build ten | 
engines, and offering 2/. per week to men to work for him, 
the society w not interfere, neither would its members 
refuse to work for him on those conditions. (But what an 
High Pressure” must have to begin with 
? the prices in the manner stated by | 
is former letter.) From the instance I cited, does 
age a v --g-—K, think oes ey ave 
system or that we only practise one, if so, I 
would say it is only one, and ap 4 the most common 





————— 
principle, making the men partly responsible, who know if 
Se: do Gate dug 1s 0: toun he heen, 08 ell on te 
The next case “High Pressure” seizes and dwells upon 
with startling avidity, and states that I put a case where the 
leading hand offers his hands a certain rate of pay, and that 
I say the men have now the choice of two things, either to 
submit or go upon the road without aid in search of employ- 
ment. Quite true I did say a0, on the assumption, of course, 
that they were not society mew: this, I think, did not require 
—T er i power to be understood, after the 
re I had made, it to be practined out of the 
society ; if by chance a unionist had. been working on the job, 


and left it for not reeviving his share 
et his donation, and | wonder that ts sige ’ 

wiedge of the world did not prevent getting so far 
astray. 

The instance, put forward above, of offering 2. per week 
in an establishment where the average is 30s., is a good offer, 
and the men would derive a good benefit, much different to 
one that is pretty well known to be in operation not very far 
from Manchester, where (not to be personal I will say) an 
individual some time ago made an agreement to make certain 
articles at a certain price, and I bebeve for a eertain period, 
making them on his 9yer's premises, and with his tools, 
material, &¢.;'in the way; this individual men 
wader him,skilled labourers and others, but instead of ing 


eanpind ae making any allowanee to their benefit, be dans re- 


duced their w 3 0F course ‘unionists have leng.ceased to 
work for hime, "This is one of the systems of piece-work that 
the society detests, and sincerely desires to see abolished, 
where one individual continues to derive all the benefit, and, 
comparatively speaking, gets rich, partly at the cost of a 
number, who in consequence suffer privations; and when 
they have a family dependent on them, almost lack the ne- 
cessaries of life. 

In conclusion, I would solicit the favour of “ High Pres- 
sure’s”’ thanks for substantiating another of his. remarks on 
trade societies=the practical utility of the Amalgamated 


lines on the right-hand bank of the river Arno.. The Alta | wishelanding vad —_? a ee 


Leeds, Mazes 31, 1870. Trapes Uxions. 
LIGHT RAILWAYS. 
To tae Ep:ror or ExGineerine. 

Stx,—Being a constant reader of your paper EsGingEn- 
rnG@, and seeing that you have for some time past drawn the 
attention of the profession to light railways and rolling stock, 
it occurred to me that it would not be uninteresting to you 
if 1 were to describe the light lines of railway which I have 
constructed, and am now engaged wpon their completion in 
this colony. 

If you think a description and a few sketches would be of 
interest to your readers, I shall have much pleasure in for- 
warding you a full description. 

I may here state the character of the lines: They are all, 
with one isolated exception, constructed on the colonial gauge 
of 6 ft. 3in., which is the gauge of the line running between 
Port Adelaide and the city, and between the city and 
Kupunda, a town about 50 miles north of Adelaide, These 
lines were constructed about 11 years ago, and were then 
partially laid on the Great Western longitudinal system and 
rail, which weighed 65 lb. to the yard; but the heat of the 
climate caused the system to be abandoned, in consequence 
of the timbers being twisted by the sun and rendering it a 
very troublesome and oy ne matter to keep the line in 
fair running order. The longitudinal system has been lately 
replaced by the cross sleeper system, with double-headed 
rails weighing 65 Ib. to the yard, laid im chairs, and secured 
by the ordinary wooden key, and with the heavy stock used 
on this line the road stands very well. 

In June, 1867, | commen the survey for 95 miles of 
light railways on the 5 ft. 3 in. gauge, and 30 miles on the 
3 tt. 6 in. gauge (this was done at the request of the Legisla- 
ture), and in the December of that year the money was yoted 


A. Baunner. | for their construction. 


The line in the south district ie 24 miles long, and is laid 


| with 40 |b. flat-footed rails, fished at the joints, bracketted on 


curves under 20 chains radius, and secured to red gum sawn 
sleepers, 10 {t.x9in.x 4) in., with wrought-iron dogspikes. 
The ballast is of limestone, with which the country abounds, 
9 in. under the sleepers, and well boxed up. The cuttings 
are 18 ft. wide at the level of the rails, and the works are of 
an average character. There are three viaducts on this line, 
the lengths being respectively 273, 320, and S8ft.; the 
gradients are good, none being steeper than 1 in 90; and none 
of the curves are sharper than 15 chains. This line is worked by 
horse power at present, but a light locomotive eduld’be at 
any time put on the road. The trucks weigh about 25 cwt., 
and carry 6 tons. The carriages are as light as they can bo 
made consistently with strength, weighing 2 tons, and earry- 
ing 40 passengers inside, and room for 1Y on the knifeboard 
on — roof. es Late 
e stations are ¥ simple in character, being plai 
buildings covered will Palvantocd iron. 

The northern extension line is 71 miles long, and branches 
from the main line about 30 miles from the city, running up 
to the celebrated Burra-Burra mines (upper). is line 1s of 
the same type as the last, but worked with light engines 
weighing from 17 to 22 tons when under steam. There is 
one large bridge of two spans, each of 150 ft., with central 


on the Warren principle: and 
and several of 20: and 30 ft., with numerous cul 
American level crossings (no i 
rain grotiens jo, |. ip 28, ene, Co arene sae 
under 20 chains radius. The ballast i 
the fencing of iron standards with » i 
number, secured to patent 
all iron; im fact, i 
fire is, if possible, made in iron. 

, Sawn square, 2ft. 4 in. apart, 


one, of a number that we practise, and I think it a sound inte to the rails, which are 40 Ib. to the y: 
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Some, I will be happy to send ~ fre 
ly reaches me, the whole of the works wil 
The 3 ft. 6 in. gauge line runs from Port Wakefield to 
Plain, a wheat growing district 30 miles from the port. 
This line traverses an exceptionally , and has 
only cost 3200/. per mile ; the rails, sleepers, and 
the same as the other lines, with the exception of the sleepers, 
being 7 ft. instead of 9 ft. in length, and the cuttings, of 
which there are very few, are 16 ft. wide: there being only 
71,000 cubic yards of earthwork in the 30 miles, not including 
ditching, amounting to 66,329 yards, about 148,200 super- 
ficial yards of fencing. Twenty-eight culverts, seven mr 
10 ft. opening, the rest 18in. and 24in.; one 66 ft. 
span, iron girders with stone abutments. Three sta and 
four sheds 100 ft.x30ft. This line is worked by horse 
traction, and as the first 14 miles from the terminus are on a 
falling gradient of 1 in 80,the horses work the line very 
economically. The line is leased for three years by the 
Government. 
Apologising for troubling you, 
I am, Sir, yours faithfully, 
Hi. C. Mats, 
Engineer-in-Chief. 
Adelaide, South Australia, February 1, 1870. 
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539. JaMEsS JONES ASTON, 
Bh — prarer in ection). for propelling eo on = 
“ ‘Teceus ATKINS, Watford, “ Improvements in ap and 
in combined materials for generating gases for extinguishing 
fires in mines, vessels, buildings, or other places, such ‘spparatas 
being available for warming buildings or apartments.” 
647. Ropert AnTaony Epwarps Scott, Hornsey-lane, ‘ 


provements in the mounting, working, and pointing of of 
and inthe construétion of the ca upon whieh they are 
mounted. 

666. GeorGe Graecory Lows, 2, Eleanor-villes, Eleanor-road, 
Hackney, “Improvements in the construction of cisterns and 
tanks.” 

667. Gsoncr Honceorr and Ropsert Martin Ropents, Man- 
chester, “Improvements in preparing and treating aariferous 
and argentiferous ores,” 

717. .Joserm WALLACE, 20, College-square, Bast, Belfast, “ Im- 
provements in apparatus for distilling.” 

72. .Gronee ATKIN, EDWIN ATKIN, and ALFRED Amos ATKIN, 
Birmingham, “ Certain improvements in machinery or appliances 
for reducing bones, hoofs, horns, and other like animal matter 
to emall particles.” 

730, LOUIS SILBERBERG, C ements in the manu- 
faewre of cigars, cheroots, and other analogous articles.” 

733.. ALEXANDER Kay, 91, Kennington-road, Lambeth, “ Im 
provements in the construction of railways and tramways apd 
other ways for conveyances to move upon.” 

738. WrtLiamM NicHOLsoN, 143, Holborn-hill, and Danre. Hop- 
Kis, 4, Phonis-plece, “ An improved clog for roughing horses.” 

741. Witstam Payne, Liverpool, “Improvements #pplicabie te 

steam boiler, smelting, reverberating, and other furnaces.” 

54. GAVIN Brown, Glasgow, “ Improvements in velocipedes.” 

55. Wittssm Henry Samvet, Liverpool, “ lmprovements in 

friction lights and in apparatus to be employed therewith.” 

759. JOHN SOLOMON ATKIN, 26, Bressinghan-read, Isaac DEELEY, 

Somerset-road, and FaaNcis NEWBERY, Somerse Sheffield, 
“Improvements in the construction of furnaces and in the 
method of manufacturing malleable and crucible steel and 
iron.” 

769. WiILidAM EpwArp Newron, 66, Chancery-lane, “ Improve- 
mente in kilns for drying malt.” 

774. Wihitam Moroan, 4, John's-place, Mitcham, “ Improvements 
in apparates for the preservation of life from fire.” 

776. WILLIAM Rarn~vortsH, senior, Brayford Head, Lincoln, and 
WILLIAM Balnror?u, junior, Lincoln, “ Improvements in rotary 
corn sdreens for dressing and separating grain.” 

778. Henry Woopcrort Hammonp, Manchester,“ Improvements 
in revolving firearms,” 

787. DANIEL Sri, Hackney-terrace, Hi 
in the production of compounds con’ 
788,. Grones Buox, 28, Lawrence lane, 

manufacture of fire lighters.” 

789. Tuomas Winiiams, 1, Brunswick-treet, Hackney-road, 
“Improvements in or applicable to sewing machines.” 

79. JomN PrrcunEcn, 27, Leadenhall. street, “Certain improve- 
mente ia water tube boilers. 

792. WILLIAM Epwargp GspeR, Jl, Wellington-street, Strand, 

“ A new or improved apparatus for damping woven fabrics.” 

793. Freokrick AvGusTus Banrow, Glasgow, “ Improvements in 
apparatus for evaporating, concentrating, and distilling liquids, 
and in recovering reagents from ofl refiners’ and other by-pro- 
ducts.” 

7%, Jome WALKER, Glasgow, “improvements in bottles for 

containing sérated and similar liquids under pressure.” 

796. Epmusp Richaxp Souruey, Shotts * * Luaproveme nts in dis- 
tilling crude minera! oils, and in a 

796, Eowand Tuomas vege 1 $y * Improve- 
mente im lithographic, phic, and other printing 
presses.” 

798. James DAvis and Witttam Nasu Davis, Hemel Hemp- 


“ 


+ 





zyloidine.” 
provements in the 











Se 
: “in ‘the- comptruétion of two-furrow 
ween. eetloe 6 mrh iveteh soy Peer phone 

s 
locomotive and 


as 





generating 
ry ov J 5 ie 3 

607. mepe 63, Queen-street, Obeapsidde, “An improved 

808. Y Kowsrb Newron, 66, Chancery-iane, “Improve- 


: 


for ne BS | 


meewaring = 
Soe kee eer 





LAKE, Southampton teati dings, “beayrove- 





for steam 
Iimekiins.” 
so. Janes Mvnvocu Navi, York toad, Lambeth, “Improve- 
eee SS ee Se i Seen eh eee 
and forming 
= Sir pe: ea “Improvements in | 
rs,” 


sil, 1 nase Weoorn, Bedford, “ depth of work: | 
for and also for 
“ Improve- 


813, bets opm a0emm, Greville-street, Batton-gurtien, 
ments in the manufacture of boxes and cases, and in the modes 
or } nensey of ~ Teac | and rendering the same wet-resisting 
or 
814 Wiliam Suust, Great 

ents in a, or or apparatus fof the. mana 
of ro cords, and 
$15. ALEXANDER Slee s 


“Im- 
manufactere 





816. Tuomas | KEsiy, Nottingham, “ Improvements in the mena- 
factare of looped fabrics.” 

$18. Jonn Hockey, 187, Cariton-road, Kilburn, » Lmprovements 
in ventilating lights. x 

820. WILLIAM ALEXANDER Lyrtis, Grove, meme 8 
provements in wheels.” 





hi 


Hutcarnson, Leeds, “ Impro 
and shaving hides, skins, or leather.” 
824. George WeEpon, Gracechurch-street, “Improvements tr 
knife-cleaning machines.” 
825. GEORGE Kent, 199, High Holborn, “ An improved combined 
carving fork and knife sharpener.” 





826. CHARLES JAMES er WARDEN, Aldridge-road Villas, 
Bayswater, “ Imprx for securing the doors 
of railway ca * and prevesting the opening of the same 


while the train is in motion.” 

827. Ropert FRANCI8 Fatxtix, Vietoria-chambers, “Improve- 
ments in wheels for rail or tramway locomotive engines and 
carriages or vehicles, and in the anent way for the same.” 

828, JAMES STIRLING, Kilma “ Improvements in apparatus 


for working railway brakes.” 

829. Joun Fenris, Leyton, “ ved lubricatt spparatus 
for lubricating the stide-valves ayn te cylinders of nn engines.” 

830, Grores BARKERiand JAMES ssbasaain, Gimeen, Gtasgow, = 
proved modes, means, and 


oo nee 
832 OHN MILLAR, Dairg, nae eens cation aneanine hae 
power mechanism or gasighines, for obtaining and transmitting 


motive power.” 
833. SAMUEL Baooxe, Brighouse, “Improvements in te 
of condensing carding engines and means or apparatus. for 


| 9905 





893. JAMES STANILAND STOCKS, BENJAMIN STOCKS, cabibinemms : 
in y for scouring | 


) 885, Wise Robeet Laks, 
ments fa ta salvar ol EER CRAP SENN a 
699. Rosen ~ by Sidney-street, 


Manchester, “ Improvements 
in machinery for doubling and winding cotton aod other yarns 


sik Cuanurs Corrox, Derwent. street, the Meadows, a. 
Improvements in machinery for the manufacture of 


| ease Tas Batiste PASseporrT and Lovrs Antoine Rurrer- 
BANDT, 40, thourne-terrace, “ Improvements in 
of peat charcoal, 


the manufacture 
Patents on which the Duty of £60 has 
been Paid. 


Aneesat' “ Improvements in 


, “An improved mode 
mm weter.”—Dated 3¢th 


sytem, 
Ad ~ improved mode 


Wi. 


931) Wiatau Boxtow 
20a 









1867, 
mortage ViIncert ravi 


Dated lat Ap ao 
. ry. 


ae and AvoLrun Maven, janior. Mal 


of tank locomotive engine.”— 

SCRE in 

pre soon "—olinaad 3rd 

—_ Leeds, “Improvements tn machinery or 

“appara wo ag wool or other fibrous substances,” — 

Dated 4th April, 1 

1012. Stanmore PERKINS, Leese I arenes -3 the manu- 

facture of railway crossings.” — April, 1867, 


Patent on which the Stamp Hele ot Mn has 








provements in machinery 
tching, and 





bes, 


effecting the same.” 

834, ALFRED VINCENT NEWTON, 66, Chancery-lane, * Improve- | 0900 
ments in manufacturing barrels and other round vessels of 
wood.” 

836. Geronce SKEY, Tamworth, and Tuomas Paovup, 

“ An improved sieve for gas —— aad scrubbers,” 

837, WriiiaM Ropert LAKE, ene. -baildings, “ Improve- 
ments in wheels for railway pages one 

838. ALFRED yom per hot n jacquard me- 
chanism for weaving 

vements are also @: Philiate for pin ying musical instruments.” 
WILLIAM Rosert rt 
waend micrometric steelyard. ” 

641. RicwAnv HvexwaL. Rises, Bradford, “Improvements in 
boots and shoes,” 

842. WILLIAM HENRY CLEeMEsHA and THomAs Roperts, Man- 
chester, “ improvements self- high-pressure ecatt 
for the purification of water.” 

843. WiitiAM GALLIMORE, Leck, “ In 
and apperatus for drying, clearing, 
lustring or gloseing yarn or thread in the hank or skein.” 

844, Davip Joy, Saltburn, “Improvements in the means and | 
apparatus for increasing the steam 

a5. Wisasau B 
proved method of 
of steam or other engines.” 








“An im. 
palin dado vabees 


i ing the p 





648. Dantes. GeaY, Wishaw, “ 
of wheel tyres and in the an or pe A employed | 
therefor.” 

849, THOMAS JAMES SMITH, 166, Fleet-street, “Improved pro 
ecenes, for the treatment of ores, im order toex tract copper there- 
from.” 

850, CHARLES JAMES EYRE, Westbourne-grove, 
ot apparatus for prodacing motive 

AMES BRADBURY and Joun 
os KOBERTS, Hyde, “ 
hat bodies.” 





“ Improvements | 


Sicssetins of Denton, and | 
im hinery for felting 


852, WILLIAM THURSTON CULMER) Hornsey-road, “ Anew orim- 
aaa mode of manu! brushes.” 
Joun Baker COLBRAN and Wuisam POLLARD, Holloway, 
“ Aa improved trap for catching mice, rats, and other vermin or 
an s. 
664. CaanLes Farnow and Rircdard Brooker Jackson, Great 
Tower-streect, “Improvements im the construction of iron wine 


855, MIDDLETON CHAPMAN, Charterbouse-buildings, Goswell-road, 
“An improved album or device for cortajuing photographic or 
otber pietures,” 

857. JouN Moore, Dublin, “ Improvements in metal bushes for 
the woop wytabiy: pan ty and in the mode of of and apparetus for 

if the sam 

88. James CHARLES a Vine Cottage, Penrove-street, 
Wal *Im In mill Dills or chisels, and picks 





Impro 


for dressing milistones, marble, or other stones.” 
me. JouN Henky Mixes, Birmingham, “ Improvements in velo- 
¢ 


pedes.” 
860. SUNDERLAND Mawson, Bradford, ata ements in appa- 
~—e omens in the administration of ones — gee (or 
gus t msy be inhaled) for indicating t quantity at 
each and every inhalation.” 
862. James GrocHRIsT, Glasgow, “ A new or imptoved ratchet 
brace, or ratebet drill brace and grab combined.’ 





847. Joun Henny JOnNSON, 47, Lincoln’s-inn-fields, “ Improve- | 
ments in locomotion and in the means to be a therein.” 


507, Evwanp Ross WALKER, Haigh, near Wigan, “ Improvements 
= vaives and in apperatus connected therewith.”—Dated 24th 
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of the , and to oe Yc cod 9 01. working order 
pert the county, some time, however, 


| betore the system can be put in actual operation. 


RatLways 1 Pe Soe gob Ape ben t= 
| to the middle of te which 
have been fully cept for the of rail- 
ways into that country. is to connect Yédo and 
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300 miles, and there 

| Yokohama, and from 
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AN ENGLISH WORKMAN IN AMERICA. 
Lerren VIIL—Hovsxine Inpias Coun sy Macurrerr. 
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milsit 


rapidly as he thrashes his wheat, and send it to market in 


large quantities (an impossibility under hand busking). | 


There can be no doubt that its immense productiveness, 


and the large profit derived from its culture, combined with | 
its superior qualities as a winter food, it will take a pro- | 


minent place, if not the lead, in American exports, so soon 


as the introduction of perfect machines shall render it pos- | 


sible to “ husk” rapidly and in large quantities. Nearly all 
attempts at husking machines have been in a similar direc- 
tion, namely, that of picking the ears from the stalks by 


passing them through revolving fluted rollers, which pass | 


through the stalks and long leaves, but eject and pinch off 
the ears, leaving them closely enveloped by the leaves or 


husk, which have then to be stripped (husked) off by passing | 
over or along revolving rubber rollers, whose friction catches | 


the husk and stripe it off. The passage of the corn over or 
along the rollers is accomplished solely by sloping them ; 
the corn slides down an inclined plane from the picking to 
the husking rollers, and thence along them, the presump- 
tion being that during their passage the rubber rollers will 
strip the husk off. The principal objections to all such 
machines are that the friction of the rubber is not sufficient 
to strip off all the husk, especially if the corn is damp. 
That there is no regularity of feed, hence the machine fre- 
quently chokes; that the rubber rollers wear out by elonga- 
tion ; that the feed depending solely on gravitation, the 
ears often get “lodged ” in the machine, one ear overriding 
the other. The engraving, abowe, is of the National Husker 
Company’s patent, made by James A. Robinson, Esq., of 


164, Duane-street, in New York ; it possesses the great ad- | 


vantage of a positive feed, and presses the corn to the husk- 
ing rollers, thus facilitating the operation of husking. A is 
a wooden roller in bearings, which slide on the bracketa, J, 


this roller being pressed against the picker, B, by means of | 


pieces of india-rubber placed in J, against the bearings in 


which A revolves; B is a revolving iron shaft termed the | 
picker; C is a wooden hopper termed the shaker, which | 


turns the ears round ; it is vibrated by means of the crank 
at G, it being suspended at R,R. D is merely a board to 
conduct the ears from the shaker to the rollers; E is the 
apron, consisting of two leather belts running over the 


pulleys, 5, 5, and having slots of wood fastened from one belt | 


to the other; every seventh slot projects to catch the ears and 
carry them to the rollers. This apron is driven by a belt, H, 
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| the rollers, and then slip over leaving the corn on the 
| rollers, and it will remain there until husked, because the 
| unevenness of the ears when the husk is on, is a check to 
its rolling out, but when the husk is off the even surface of 
the corn permits it to roll out easily (the letter P in the 
above sketch shows ears of corn passing through the ma. 
chine). The passage of the slots of the apron over the ears 
causes them to revolve on the rollers, the sharp edges of the 
| spiral grooves catches hold of the husk and drags it be- 
tween the rollers, the friction of the rollers by being pressed 
together strips off the husk. The entrance of ears to the 
rollers expels those already in, the apron, E, will lift in its 
bearings, so that its weight is always on the corn, pressing 
it to the rollers, so that the stalks come out at one end, the 
husks, M, fall beneath, and the corn passes cut at the other 
end of the machine. There can be little doubt that this is the 
most perfect husker yet introduced. Every year produces 
some twenty patent husking machines and devices; every 
agricultural fair has them on exhibition, where they gene- 
rally undergo successful trials, but these machines generally 
prove unequal to the task of husking all kinds and con- 
ditions of corn. There are many difficulties to contend 
with ; the corn from one field will husk readily in a machine 
that totally fails to husk the corn from the next field; 
damp corn will scarcely husk at all in one machine, and 
husks readily in another, although there is no perceptible 
difference in them ; some corn will shell off the cob in husking, 
and thus waste; others will not shell ; the same corn will husk 
| better one day than the next. So many corn huskers have 
| been tried and met with only partial succees, that the 
farmers look with suspicion on anything of the kind, and 
| begin te pooh pooh the entire thing as an impossibility. 
| Yet-inventors persevere, knowing that there is an immense 
fortune in store for the inventor of a perfect husker. Mr. 
| Robinson expects to place his machine before the agrical- 
tural world in such a state of perfection that next autumn 
will convince the most sceptical of the success of husking 
machines, under any conditions of trial. He has devoted 
years of experiment and a large sum of money to this 
| object, and there is reasonable ground to expect that from 
| the near approach of bis machine to perfection, with the 
improvements to be introduced this summer, he will reap 
| his reward by the general®introduction of his husker into 








| practical use. Hies Pressure. 





filled in with masonry or concrete ; need only have con- 
crete wallsof a moderate thickness, the remaining space 
filled in with sand or other loose material. These plates would 
also greatly assist in keeping the piers in a truly vertical 
— great desideratum—not only on account of their 
argely increased base, but also because of their resistance to 
the upward pressure on the side opposite to that to which 
the pier might have a tendency to move. 
As to the fixing of the plates, we do not anticipate any 
ractical difficulty. The soil having been cleared away 
inside the cylinders, the plates can, by means of a hydraulic 
press or other edenled appliances, be forced one by one 
under or through the cylinders, as the case may be; the 
outer edges of the plates being tapered so as to act as cutti 
edges. The plates and cylinder would afterwards be well bol 
together by their flanges, which are properly strengthened 


with webs. 
We are, &e. 


J. E. and A. Dowsox, Engineers. 
3, Great Queen-street, Westminster, March 30, 1870. 





Tue TeLecRarus.—The following isa statement showing 
the total number of messages forwarded from Postal Tele- 
graph Stations in the Unitgd Kingdom in the weeks ended 
february 26 and March 5, 12, ant 19 a 
Total number of Increase in each week 
Week eniing. Telegrams forwarded. on previous week. 
February 26 ... 143,620 eve 8518 
March ! e+ 147,206 ve 3506 
» 12 we «156,586 «we =—- 9880 90 
a ee «159,748 8162 


Usrversat STANDARD OF MaasvrEMENT.—According to 

the Mémorial Diplomatique, the Austrian Goverment bes 

just ae its assent to a proposal of the French Govern- 
or 


ment for an Internationa] Commission to assemble in Paris 
in order to agree upon @ common standard of measurement 
for all civilised nations. Already fifteen European powers 
have announced their willingness to take part in the Com- 
mission. Even England, which hitherto has been disinclined 
to depart from old customs, will be represented by the 
Directors of the Observatories of Greenwich and Oxford. 
The French Government now only awaits replies from the 
United States, Brazil, and the South American ublics 
ious to calling together the Commission. The Mini 
or Foreign Affairs would of right be the honorary president, 
but the proceedings will really be directed by the vice-presi- 
dent, General Morin, Director of the Conservatoire des Arts 
et Métiers, in whose archives is deposited the official standard 
of the metre recognised in France. 
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ON THE LOAD DRAUGHT OF MERCHANT | 100 
VESSELS.* HANT | upper deck x |; +half the registered tonnage under deck, 
taken as tons of 20 owt., which will be found to represent 


By W. Ww. Ruspg11, Secretary to the Liverpool Sales't s closely the dis 
seteet hebditen and to the Underwriters’ Registry for “The por | column, g, shows each vessel the 
n | number of tons in each foot of depth of that of 
: (Concluded from page 238.) | Teal which is usually above water g is as= 
om comparison, I proceed to group vessels of | XOX 
about the sme registered Cnnage bat dieing uch a 
od I commence Column & shows the allowance made for shear vessel, 

Low far Aths ibe hes Maglanenna sd we Eee veel] abl rete oat tae en re ee ed eevee, 





Fig. 1. 




















under the upper deck fairly represents the proportion of th: 
vessel, which should remain above water led she is laden 
according to the scale proposed by the surveyors. The sug- No 
gestion that A,ths of the whole displacement was a proper ; 
roportion for “ buoyancy” was made some years since by 
Mr. John Jordan, formerly the chief surveyor to the Under- 
writers’ Registry for Iron Vessels. 
For this comparison, sharp vessels, or vessels with consider- 9 
able rise of floor, must be allowed to be properly laden when | ,“ es 
showing rather less side than the scale permite, and vice 
versd, for very full ships, see sections C and D, Fig. 5, 
where the Richard Cobden, a vessel with very great rise of 


f\ | 
go } 
Ase | 


S 7 ee, 
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| lowing seale. It is formed by taking jth of the average 
amount of shear at stem and stern : 











floor, is compared with a full-bodied ship of the same breadth — | Allowance. Allowance. | 
and depth. ; , F 
In the tables (see next page) which are now submitted to your | S > ao Ss ; 
criticism, the particulars of sixty sailing vessels are given in| 3 te=\5 Sailing gions 'S . Sailing steamers. 
groups of ten each, arranged in order of tonnage, and rang- 2 Ses 3 = vessels. wee vessels. | 
ing from about 600 to 2000 tons register, and from 1600to | §“@ 3 rigs 33 | 
about 7000 tons total displacement under upper deck. These EF as 
have been selected from several hund vessels, as best | fe ft.| ft. ft. ft. ft. ft. ft. 
suited for the comparison. Copies of the Customs’ Register| 14) 95: 190 .90 60 260 1.16 -70 | 
have in all cases been consulted. The vessels differ about | 159 .79: 200 8.95 60 280 1.20 15 | 
as widely from each other in their several proportions as | i199 .75| 215 1.00 65 810 1.26 80 
obtains in modern practice. | 170 .80| 230 1.05 65 «| 850. 90 
The tables also include similar particulars for seventeen | 199 .95| 245 1.10 70 400 1.00 


screw steamers and four paddle boats. 
in the order of their length. 

Columns a,b, c,d, ¢, in these tables give the Customs’ 
measurements and tonnages, and form the data for the re- 
maining columns of the table. The letters of the alphabet 
are used to distinguish the columns, and the same letters are | 
employed in the formule which follow, to indicate the quan- | 
tities in the columns over which they severally stand. 

Column / represents the approximate displacement of the 
vessel, calculated as equal to the register tonnage under the 


These are arranged - — - —— nome J 

Column i shows three-tenths of thg total displacement | 
under deck, divided by the average number of tons in each | 
foot of depth of the part of the vessel, which is above water, | 

3 

less the allowance for shear= ——* 

Colutan k shows the Liverpool seale of free side. 

Column / the scale of } depth of hold, usually termed 
Lloyd's scale. 

Column m shows the free side recommended by the special 
committee of the Institution of Naval ‘Architects, and as the 
vessels in the table are all nearly equal to; or exceed the pro- 


* Paper read before the Institution of Naval Architects. 


| when at sea. The 
ae ey toa vessel's dimensions must be considered, 


portion of six breadths to length, the scale for fresboard will 
be equal to length minus breadth, divided by 32=°=?. 


Column » shows the free side of each vessel when 
tered tonnage and a “oy 





e expenses are incurred to her in 
good condition ; f we do not consider the demand for 
free board excessive because we find in practice that it is 


uite . This is not the reply received to 
this inqui rom he Litenpees rareyor alo from 
eritas, others. 


those on Clyde, the surveyors to 

Then as the emaller wooden vessels, it is stated that 

rod relao proportions) sesnpivanl gh iaemmmeanoeen, 

t are y ’ in ? 

thete in measurement (in other words their registered 
ion to their di it that 


tonnage) is so small in 
unless 


would not carry a satisfactory amount of ; 
always been customary to load small vane tase deeply 
than large ones, with other more or less relevant explana- 
tions. Now these reasons, however applicable they may be 
to ween Yesnie, emtaialy do .00t aealy to ten a " 
lap a a an built as small ones ; the 
and framework of es of small iron vessels are 
so nearly in ye ow to their registered tonnage that a 
percentage this > a tolerably correct way of 
approximately estimating thei og ao 
Again, referring to diagram Fig. 1, and noticing the redue- 
tion which the surveyors have sheady recommended in the 
amount of free side for very large iron vessels, we begin to 
doubt whether their experience, to which we implicitly bow 
as ae wooden ships, ae not be pena pms as 
respects iron vessels, and more especial] very large 
ones, of whieh there have been so few until vithia the last 
10 years. This doubt is confirmed when on again turning to 
the diagrams and tables, we find that a certain constant pro- 
portion, say 7;ths of the whole displacement of the vessel, while 
it corresponds very closely with the scale of 3 in. to the foot 
for vessels from 21 to 24 ft. depth of hold, only indicates a 
very smal] addition to a reduction from this seale for the 
larger or smaller vessels. We are further influenced in favour 
of the scale of ,jyths for emersion or “ ,’ when we 
find that it allows even a heavily built iron ship to carry her 
registered souneae and a half. Inspection of the tables will 
show that the di ce between columns i and » will allow 
the weight of the vessel to be taken at 16 cwt. to the re- 
ginal ten instead of 14 ewt., the proportion adopted in the 


tables. 
As registered t ge and d dimensions are the 
bases of what may be called the ypthe displacement aca!e, 
iy wi 


Lot 





and as, while it accords very close th 3 in. scale, or 
scale of 4 depth of hold, it exact aceount of what ordi- 
nary scales leave to the individual oe of the surveyor, 
there can be little objection, I think, to it being taken as a 
proper scale for ascertaining when sufficient cargo has been 
placed on board a vessel; but there are two points in respect 
to it which demand further remark. In first place, it 
makes no allowance for extreme length of vessel, as compared 
either with her other di ions, or in ——— to the 
length and character of the waves which she may encounter 
state that extreme length in 


ut so far as I am aware, have not yet defined to what ex- 
tent. The special committee of this Institution, which some 
time ago reported on freeboard in connexion with other topics 
affecting the seaworthiness of steamships, appear to have 


been so much impressed with the importance of es length 


into account, that 


ye bn sacrificed to it all , tion 
of relative depth of 


vessel, See diggram Fig. 3 and the 
pag vee tables ly in illustration of this remark. 
Lik surveyors, 1 have not come to any definite 
opinion on this subject, and wait for better instructions. 
The second point is this, that like other seales which point 
out with more or less exactness what is the proper load 
draught for a vessel, they leave us in ignorance as to what 
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. Free Side 
Free Side by 

Free Side by Seale of 3 in. propsed bythe 
Liverpool Seale. to each foot 


depth of hold. 


Frees Side when I 
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of Vessel 


above Water. 


Displace- 


ment is 
: Ww ater. 


proximate Dis- 
cement 


Forecastle, &c. 
yoths of Vessel’s 
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frail, omittin 


Erections a 
Upper Deck. 


Average ty wep 
ment per foot of 
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part 


te 


Allowance for Ves- 
sel’s shear 
Free side when 


Registered Ton 
nage, leas Poop, 


Feaweoawtem | Number of Ship. 
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tons. 
446.32 
387.18 
492.37 
403.33 
4008.24 
508.82 
629.23 
638.47 
546.91 
540.56 


tons. 

1633. 

1635.53 
1652.96 
1656. 

1672.66 
1708.18 
1776.71 
2007.73 
1836.06 
1846.95 


tones. 
498.75 
447.72 
5383.87 
611.9 
408.24 
636.78 
544.96 
558.35 
574.74 
598.548 
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2553.58 
2296.56 
2430, 
2H9. 
2452. 
2503.8 
2608.16 
2609.13 
2614.51 
2629.38 


E 


19.1 5.0 671.28 
/ 19.6 8. 684.17 
19.3 723.75 
19. 729. 729.61 
19. 730. 730.38 
} 40.5 745.82 
120.1 776.90 
‘194 777.19 
} 19.5 778.79 
| 10.8 783.22 
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80.4 
S15 
$1.2 
$1.75 
82.3 


804.66 
806.97 
534.98 
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1013.02 
1062.54 
1050.68 


807.94 
961.25 
Pea BZ 


82.65 | 20.86 
a48 20.9 


3014.51 


8207. 


Be 
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5 | 2144 


2145 
| 211.8 
> | 200.9 
206.3 
2184 
}2144 
212.6 
| 213.8 
| 
| i 
| 207.2 
/ 212.1 | 364 
1216.2 | 85.4 
206.0 | 36.5 
| 36.9 
218.0 | 37. 
2195 | 37.2 
227.0 | 37.85 
216.2 | 35.3 
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amount of departure from it will render a vessel relatively | 
unsafe or practically unseaworthy. It certainly helps to get | 
rid of what has hitherto been subject to the personal bias of 
the surveyor, by relieving him very much from consideration 
of fineness of form, general proportions, &c., which now re- 
quire his attention, but it etill leaves to him the responsibility 
of saying how much should be taken out of an overiaden 
ship before he can state that in his opinion she is safe for the 
voyage. Cases like the following are not unfrequent. A 
surveyor is called upon to inspect the loading of a vessel: He 
finds that she has been put 12in. deeper in the water flian 
the seale proportion, and he informs the master that his 
vessel is not only very fully, but, in his opinion, too d 
laden. The captain in turn assures the survefor that she has 
previously c:rried a larger cargo, he states that his vessel is 
very fine below water where the surveyor cennot inspect her, 
and that she should have an allowance of at least 4in. on 
this account; next he insists that the ship has mere than 
the usual shear and great camber im the deck, these de- 
mand a concession of at least 4 in. more, and then comes the 
elenching inquiry as to the remaining 4in. which eomplete 
the foot. Do you mean to assert, he will say, that the few 
inches of difference which remain between us will make 
my ship unseaworthy? ‘These are the kind of discussions, 
not to say contentions, which constantly take place along our 


surveyors to the Liv 


- 


This scale is intended 


LOAD DRAUGHT OF SHIPS. 


The following scale has been in use for many years by the , subject in all enses to the of 
Underwriters’ Aeoton, ted is | Sg 
the result of the experience at sea, in all parts of the world, of | 
many practical men who have, from time to time, been con- | 
nected with this association, and of others who have been | 
easociated with them. 

Load Draught for First-Class Vessels. 


Dry side to each 


foot depth of Hold. 


in. 
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ee 
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for first-class vessels only, and is 


forming his the is he An 
Pasay bani agen hy "8 
8 x on as 
p yee ere or ines teveanle 
cargo, such other circumstances, or other- 
“ihc eat Upon ot me the ye ei 
is 
ips, from the level of the side of the at the side 
of the vessel $9 the oustaae of tee ‘ute 
The above scale, if ana will be found to increase the 
allowance of dry side at the rate of one-tenth of an 
inch for each addit: ‘oot in the depth of the hold; and, 
when ex , it forms the followin, ned wh vty Se | 
to be allowed in first-class vessels the depths of hold 
which are named—subject in all cases, as before stated, to 
the judgment of the surveyor. 


TABLE FOR FIRST-CLASS VESSELS. 








dock sides. Occasionally the captain is compelled to dis- 
eharge cargo. Only those who are immediately concerned 
ean be aware of all the unpleasantness which sometimes 
arises from guch an operation, and the compromises and ne- 
gotiations which it may entail. Bills of lading may have 
been signed for goods which yet remain on the quay, special 
and urgent consignments may have to be divided, or part 
taken and part sl 
ment m ay be too ¢ 
through this mi 





t out, and the goods of no particular mo- 
leep in the ship to be got at: a rivalship may 

p get twelve hours’ start on the voyage. 
In all this, the wal is not to what is absolutely right or 
wrong, legal or illegal, it is solely a matter of contract. The 
eaptain, or owner, or charterer is under obligation of 
which he was not fully aware, and which he Thas freely con- 














sented to: he hgs agreed to load his ship to the satisfaction of 
eertain recognised surveyors, and has unwittingly, or other- 
wise, continued to put cargo on board after beg cautioned 
that he has already exceeded the specified limits. Here there 
is supposed to be no question as to the quality of the ship, 
but only as to the proper quantity of cargo. It may be that 
a compromise has been made and the principals have agreed 
to lighten the vessel Gin. It then sometimes happens that 
when the ship has been lightened, say, to the extent of 44 in., 
an appeal is made to the surveyor as to whether he really 
means to insist on the remaining 1jin. Incidents like these 
will oceur even if the proper load draught be fixed by Act of 





Parliament, and if they happen in places like London and | 


Liverpool, where there are acknowledged experts to refer to, 
what may we not expect at some of the smaller ports, where 
questions of loading arise under the new Merchant Shipping 
Code; cases in which a Board of Trade surveyor, or the 
nominee of some local eourt will be called upon to decide 
such knotty points, and where, instead of a first-class iron 
ship, the vessel 


just going off her class, or perhaps without any registered | 


eharacter at all. I confess that I am somewhat curious to 


see the instructions which are to govern the practice of the | 


Board of Trade surveyors in these and similar cases. 


Although the point at which a vessel becomes too deeply | 


er dangerously laden must perhaps always remain a matter 
of opinion only, something may be done to indicate when a 
good iron vessel is fairly laden. For example, if the scale of 
fsths of the total displacement be accepted as an approxi- 
mate guide, the following plan may be worthy of con- 
sideration. 

Let a round spot 9 in. in diameter be conspicuously painted 
on every vessel over 300 tons register, on cach side amidships, 
at the points through which a horizontal plane would pass, 
which would cut off the upper quarter of the vessel's registered 
tonnage when she is on an even beam. This would be useful 
m indicating pretty accurately when three-tenths of the 
whole vessel are out of the water, by observing (see diagram 
Fig. 2) that in vessels of about 500 tons, this mark should be 
fully its own diameter above the level of the water. That in 
vessels of about 750 tons it would be one and a half times its 
ewn diameterabove water. That in vessels of 1000 to 1600 
tons it would be two diameters above water, and in larger 
ships two and a half diameters. Here no kind of instrument 
would be required to make the observation, and it could be 
estimated at a considerable distance. Thus if the spot were 
very near the surface of the water the ship would certainly 
be very fully laden, if it touched the water she would be very 
deeply laden, and if it were immersed or out of sight we 
should not be far wrong in supposing that the vessel was 
dangerously laden. The approximate position for this spot 
ean be easily calculated by any one conversant with ship- 





building, and the Customs’ officers for the measurement of | 


shipping could without trouble decide ite exact position. 


his proposed new imposition upon shipowners would not | 


much increase the burthen they now have to bear under 
regulations for painting a ship's name in letters of a certain 
size and colour on a ship's stern, for indicating by figures of 
a certain size the draught of water at stem and stern, or for 
earrying side lights of a certain size and pattern. On the 
ether hand, it would give the shipowner and others concerned 
information which would frequently be of service, and where 
a ship was fine under water, and Les in proportion to her 
depth, it would check misrepresentation as to the extent of 
her loading. I do not think it would hurt the shipowner in any 
way, or. much affect the appearance of his vessel, and perhaps 
en consideration he will find that the suggestion has certain 
advantages. At any rate the p d mark on the side 
would indicate a fact and not an opinion. 

I now submit the suggestion and the tables on which it is 
founded to the consideration of the Institution of Naval 
Architects, and I shall be glad to find that they elicit some 
expression of your opinion. 





[The demands upon our space in the ¢ number com- 


pel us to defer, until next week, the publication of the dis- 
— which followed Mr. Rundell’s important paper.— 
p. E. 


in question may perhaps be @ wooden one, | 


























The following scale for load draught is based on one which has 
been in use for many years by the surveyors to the Liverpool 
Underwriters’ Association, and is the result of the experience 
| at sea, in all parts of the world, of many 

have, from time to time, been connected with this tion, 


tical men who 
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j wise, as may come under his notice. The custom in 


Liverpool 
is to measure the dry side, amidships, from the level of the 
SEI Ge CONS CN eet 
of the water. 

Col AA A show the dry side to be allowed for first- 





| and of others who have been associated with them. ’ 
This scale is intended for first-class vessels only; and is 

| subject in all eases to the judgment of the surveyor. In 
forming his judgment the surveyor is influenced by the age 
and class of the vessel, her form (rise of floor, amount of 

| shear, general proportions, closed-in spaces on deck, as poop, 
spar deck, &e.,) the intended voyage, the season, nature of 
the cargo, and such other cireumstances, favourable or other- 


class iron vessels for the depths of hold which are named, 
subject to the judgment of the surveyor. The dry side for 
first-class hard wood veesels will range between A and 
B, subject in all cases to the judgment of the surveyor. 

Columns B B B are considered a le to ordinary wood 
vessels of the first class for the depths of hold whieh are 
named, subject in all cases, as before stated, to the judgment 
of the surveyor. 


TABLE FOR FIRST-CLASS VESSELS. 
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THE DRESSING OF LEAD ORES. 
On Tuesday, the 5th inst., a paper was read before the In- 
stitation of Civil Engineers, by Mr. T. Sopwith, jun., upon | 
“The Dressing of Lead Ores.” Of this paper the following | 

is an abstract : 

This communication was limited to a description of some 
works the author had had occasion recently to establish in 
Spain, for the dressing of lead ores, as a general account of 
the present state of such operations in England could not be 
satisfactorily given in a single paper. Moreover, as regarded 
this branch of machans ineering, Germany was in ad- 
vance of England. By dressing was to be understood the 
art of obtaining from the raw material extracted from the 
mine, called bouse or mine stuff, the pure ore it contained, to 
the rejection of the impurities with which it was associated. 
Bouse might be said to yield, in an ordinary way, from 5 to | 
25 per cent. of galena, which when re a specific 

vity of 7.75, and produced 86 per cent. of metallic lead. 
fie lead ores of commerce were usually dressed to a tenour 
of from 74 to 78 per cent., though argentiferous ores were 
frequently delivered with a lower percentage. All galena 
was mixed with silver; but the term argentiterous was only 
applied to that in which there was upwards of 12 oz. of silver 
per ton. In dressing, the principle applied was that of | 
separating the lead ores by means of their readier gravita- 
tion. This operation was easy or difficult, according as the 
accompanying impurities were of greater or less specific | 
gravity. } 

At the works referred to, about 350 tons of lead ore were | 

per month. There were two dressing floors, the | 
Ee os the lower. On the former, manual labour was | 
awe ge | employed. On the lower floor, the stuff was | 
treated which required to 


through the crushing 

mill ; and it was more particularly this machinery and method 
that it was the purpose of this paper to describe. On the | 
higher floors frcen 200 to 220 tons per month were prepared, | 
or two-thirds of the entire quantity. Two systems of paying | 
the miners were adopted in mineral mines; one, by “ tribute” | 
or “ bingtale,” where the men were paid in proportion to the | 

amount of clean ore the mine stuff excavated by them pro- 

duced ; the other, “ tutwork” or “fathomtale,” where they 
were paid by measurement. The adoption of the former | 
— introduced complication, and more expense in the | 
ressing operations than the latter. | 

The author, in describing the various machines, and the | 
ype em of work they could deal with, fixed as a standard | 

richness of mine stuff treated at about 12 per cent. (by | 
ight), equal to work which would be known in the North 
of Eng as producing 24 bings per shift.* 

The washing operations commenced by turning a stream 
of water into the “teams” containing the “ bouse,” which 
was raked out by a man on toa grate, and there hand-picked. 
The author used two grates; the higher one with spaces of 
lim., and the lower one of jin., in preference to one grate 
with spaces gin. wide as usually employed. The stuff passed | 
through the second te into a stirring trunk, where a 
partial tion of the coarser particles were of a size con- | 
venient for hotching, and the common hotching tub, could 
treat from 8 to 15 tons of stuff per day. Between the waste, | 
which was wheeled away, and the pure ore, there was an in- 
termediate layer of what was called “ chatts,” consisting of 

1 mixed with ore which could not be separated with- 
out further sub-division. This was effected by means of a 
crushing mill. In England from 25 to 30 tons was a fair 
day's work to pass over one grate. The author found, by the 
use of two grates, that 40 tons could be passed, without any 
increase of labour, at a cost ef about 2s. 6d. per ton of clean 
ore 


uced. 
ore which passed through the coarse wire bottom of 


the hotehing sieve, accumulated at the bottom of the tub, 
and was led “smiddum.” This was rendered fit for 
market by further preparation in the plain buddle. The 
sludge ited in the trunks attac’ to each grate was 
en gers in a round buddle. A separation having first been 
of hard lumps, small stones, or chips of wood, &., the 
sludge was delivered at the centre of the Puddle accompanied 
with water. The bottom being inclined outwards about 1 in 
10, the particles were carried by the water in that direction ; 
the heaviest and richest being deposited nearest the centre. 
The buddle described was in diameter, and treated 
nearly four times more stuff than that usually employed. 
The water on leaving the sludge trunk carried with it a cer- 
tain amount of slime, which was deposited in pits, and was 
subsequently treated in a machine called a Brunton’s cloth, 
the action of which was described, as also of the dolly tub, 
by which the slimes, after being concentrated in the bres 
ton's machine to about 45 per cent., were further enriched to 
about 70 per cent., and so delivered for sale. The crushing 
mill in common use in England was described, and the in- 
convenience attached to it, as compared with the simpler 
form used in Germany, was painted ont. In the apparatus 
that had been ref to, it was probable that about 80 per 
cent. of the lead ore produced in England was pre 
On the lower, or crushing mill, floors, which the author 
had erected, some attempt been made to secure con- 
tinuity of action, by the use of self-acting machinery, where- 
ever it was possible; though from the circumstance of 
Spanish labourers being employed, who were totally unac- 
customed to the use of , it was that the 
———- be of the —- kind. The stuff which 
uired crushing was conveyed in s to the lower floors, 
belag fast babes to 0 cine whith won pass h a Sin. 
ring. This was effected by manual labour, in erence to 
a ceas-bevaking machine, as the former allowed of a separa- 
tion of a smal! quantity of ore, and of a large quantity 
ot waste, which would work for the crush- 
ing mill. The stuff, after being emptied from the 
into the of the crushing mill, was passed through the 
rollers, when crushed, was elevated by a Jacob's » 
and delivered into a classifying trommel, composed of two 
* A bing was 8 cwt. A shift was ci wa i 
about | ton each. ame it 
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shells, an outer one of perforated iron plate with holes 14 
millimetre in diameter, and an inner one with holes 10 mil- 


limetres in diameter. The crushed material was delivered | 
on- 

wards, the trommel being inclined. All the sludge and | 
slime were got rid of through the outer shell, the inner shell | 
retaining and delivering apart any particles over 10 milli- | 


into the inside of the trommel at one end, and 


metres in diameter. 
mill, to be again 

ranging in size 14 millimetre and 10 millimetres, 
were delivered at the further end of the trommel, and passed 


were returned to the crushing 


on to a second, or sizing, trommel, composed of one shell | 
only, and were then sub-divided into four sizes, viz., 2, 5, | 


74, and 10 millimetres, each size being treated in a separate 
hotching tub. For the 
of having all the partic 


self-acting, and continuous in action; a fast and a loose 
y being attached to each machine. 
orm adopted in England, the sieve was stationary, the water 
being put in motion by means of a loosely-fitting piston. 
The stuff was deli 
the length of the sieve, a distance of 28in., by which time a 
perfect separation was effected. 
tageous to increase the | h of the stroke, and the number 
of strokes per minute, for the larger sizes. By an ingenious 
movement, a quick down stroke and a slow return stroke had 
been given to the piston. The crushing mill was more com- 
pact the form used in England, the rollers being kept 
mm contact by the compression of india-rubber buffers, in 
place of a long lever, with a hea 
sludge, which passed through the holes of 14 millimetre in 
i , in the first, or classifying trommel, was delivered 
into a se iron cylinder about 2é ft. high—where 
it met a stream of water of sufficient strength to carry the 
smallest and lighest particles upwards, and deliver them into 
a launder, whence they were conveyed, by the water, to the 
sludge trunks and slime pite, and were subsequently treated 
in round buddies and in Brunton’s cloth. The coarser 
particles were prepared by manual labour, in a common 
trunk or tie. 
The amount of work crushed and prepared on the lower 
floors was about 55 tons per day of ten hours. The actual 
cost in Spain was 21s. 2d., but the equivalent of labour would 


wagons | be performed in English mining districts for 13s., the latter 


sum being at the rate of 2.83 pence per ton of raw material 
treated, or 2s. per ton of clean ore uced. If, however, 
self-feeding apparatus was introd to supply the hotching 
machines, which could easily be done, the latter cost might 
be reduced to 2.07 pence, and 1s. 54d. respectively. The cost 


through the rollers, and the particles, | . 
| separate crushing mill for the preparation of “ chatte” had 
| been erected, as when the “chatts” had been allowed to ac- 


tion of hotching, the convenience | 
treated of one, or nearly of one, | 
size, was obvious ; and in some cases of refractory ores it was | 
a necessity. The hotching machines employed were entirely | f 
| cated almost exclusively to the construction of dressing ma- 
Contrary to the | 


It had been found advan. | 


weight attached. The | 








of preparing similar work in England, with machine crusher 
pe machine hotchers, was, the author believed, about 2s. 6d. 
per ton of clean ore. The whole of this machinery was driven 
by a 10 horse power portable engine, supplied by Messrs. 
Ransomes, Sims, and Head. The cost of erection of the 
crushing mill floors complete, including the engine, was 
about 15007. The same arrangement in England would 
have cost about 12007. Most of the machinery was supplied 
by Messrs. Sievers and Co., of Kalk, near Cologne. No 


cumulate the present machinery could be adapted for their 
treatment in an hour or two, advantage being taken of a time 
when new rollers had been put in. 

The author observed that whereas, in England, the ma- 
chinery employed in dressing ——- was for the most ae 
made at the mine with the ordinary staff, in Germany there 
were manufactories giving employment to 400 hands, dedi- 


chinery ; and it was not surprising to find, in the machines 
issued from them, better proportions, greater elegance, and 


| more efficiency and durability than those used in the mines 
into a small hopper, and travelled | 


of this country. 
The machine 
two years, and, having given 


described in this paper had been in use for 
od results in Spain, no diffi- 


| eulty need be feared in its application elsewhere. 


Tur Suez Canat.—The report presented by M. de Lesseps 
to the meeting of Suez Canal shareholders at Paris last Wed- 
nesday week, states that about 320,000/. will be required this 
year to complete or improve the works. The total number of 
vessels that passed through the canal from the day of its 
opening to the 15th of March was 209, representing 146,631 
tons; of these 56,052 tons were English vessels, 34,390 
French; 17,666 Egyptian, 14,625 Austrian, 7386 Italian, 
4178 Russian, 4000 Norwegian, 3200 Dutch, 880 German, 


| 528 Spanish, 3015 Prussian, 369 Portuguese, and 342 Turkish 
| Of the 209 vessels 200 were steamers, the others were sailing 


vessels. The tolls collected = 79 a = po 
tons (130 vessels being exempt, having passed on 
the oceasion of the opening of the canal ), realising 593,411 fr. 
58c¢., and the amount from small vessels as transit dues was 
20,186 fr. 50c. With respect to England the t says: 
“ England has from the first day been able to utilise the 
canal ly. You have seen what an imposing commercial 
fleet she has sent to it, and that fleet ey-r> day. 
Building yards work literally night and day in the United 
Kingdom in transforming or building vessels. We could 
cite to you asingle com which, in its calculations, has 


| put down an annual payment of 100,000/. for the canal.” 





ApRit 15, 1870.) 





ENGINEERING. 



























RAILWAY (1 Fr. 114 In. Gaver). 





AND BLAENAU 


THE FESTINIOG 


FOR 
DESIGNED AND CONS 


TANK LOCOMOTIVE 


dij 


establish | 


lH atte 








*% Hb 3233 

Bau py 
| a 
g im (eta 
: I 2232, HE : H(t i 
: I i aren + 
: ™ Ha [et ‘iia Puy 
2 i Hie. t ake Rial na! 
\ nee Ses i es 
RET Ran 
yi f Tier eee 

: BERS 
: Bei 
: sa i 
: ‘ier: 











i . 
rH si: 


of iso. por stevie a ' 


Hise 

a i cm F 
fatith . i SHE is 
4 He He ‘i: Fe =| «2 
SSE: pyre &.x| 4 
HersHgie cht 
PH HG PH ee 
iris ieiie Hise 
isdn hist. 3) ck 
Le Sue ae i i 





bab dumeanlioe=dipnag ee eee 


2 twit tn apr 





254 


ENGINEERING. 


[Aprit 15, 1870. 








LITERATURE. 


An Account of the Tron Railway Bridge across the Missis- 
sippi River, at Quincey, Illinois. By Tuomas Curtis 
Crargs, C.¥., Engineer-in-Chief. Tlustrated 4 twenty- 


one Te lates. New York: D. Van Nostrand. 
London: B. and F. N. Spon. ; 
Tue book before us is one of a class which, notwith- 


standing its great professional value, has but few re- 
presentatives in the engineering literature of this 
country. It consists of an account—written by the 
chief engineer— of an important and success‘ul work, 
and it so far has many points in common with the 
papers read before our [nstitation of Civil Engineers 
and kindred societies ; but it is far more detailed than 
such papers usually are, and its value to engineers 
engaged in carrying out similar undertakings is pro- 
portionately greater. 

The Quiney bridge, of which by-the-bye we gave 
some particulars rather more than a year ago", is the 
longest which has as yet been constructed across the 
Mississippi, and it consists altogether of eighteen spans 
of the following lengths, measured from centre to 
centre of piers and commencing on the western side 


of the river :— 
Total length. 
feet. feet. 
1 span of f 250 
2 draw spans of 362 
1 span : = 250 
1 a 200 
l = 199 
1 § = 1658 
10 . 5 = 1570 
l 200 
18 3189 
Besides the principal section of the work 950 ft. of 
embankment and 400 ft. of wooden trestle work had 
to be constructed to carry the line across an island on 
which one of the abutments was situated; whilst 
another bridge, named the Quincy Bay bridge, had to 


be built over the branch of the Mississippi, which di-| 


vided the island just mentioned from the main shore on 
the eastern side. This Quincy Bay bridge consists of 
two side spans of 82 ft. 6 in. each, two spans of 85 ft. 
each, and two central draw spans of 95 ft. each. 

Mr. Clarke divides his book into six chapters, relating, 
respectively, to the “ Organisation of the Quircy-bridge 
Company,” the “ Physical Characteristics of Mississippi 
River,” Description of Substructure,” “ Description 
of Superstructure,” “ Description of Methods of Con- 
struction, and of Machinery used,” and “Cost of 
Quincy bridge ;” while to these chapters are added 
seven appendices containing other detailed informa- 
tion. In a work like the Quincey bridge the founda- 
tions are the parts that occasion the greatest trouble, 
and, as Mr. Clarke says: “The general plan of 
foundations having been adopted, the problem was 
how to put in twenty-six of them in one season,” and 
a most important problem it was. An examination 
of the cireumstances under which the work had to be 
executed soon showed that the foundations were of 
three distinct classes, requiring different kinds of 


treatment. Thus, first, there were the four “ channel” 


iers, situated in the navigable channel in a depth of 
hea 20 ft. to 35 ft. of water, and exposed to a rapid 
current, and to shocks from boats and rafis; secondly, 
there were fourteen piers situated on a sand bar, 
which was for most of the distance dry at low water, 
or nearly so; and, thirdly, there were the abutments 
and the piers of the Quincy Bay bridge, which could 
be worked at almost any time after the floods hac 
subsided, and which presented no special difficulties. 
We should have much liked, bad our space permitted 
it, to have given an account of the various methods 
and “dodges” resorted to to put in the foundations 
just mentioned; but as we cannot do this—at all 
events here—we must refer our readers to Mr. Clarke’s 
book, where they will find these matters fully detailed 
and the plant employed illustrated. 

The superstructure ot the Quincy bridge includes 
several varieties of construction. For the fixed spans 
of the main bridge quadrangular girders having cast 
iron upper chords, rolled iron struts, and bottom 
chords composed of open links with pin connexions, | 
were employed, The main draw is also a quadrangular | 
girder ; but with both chords formed of rolled channel 
beams rivetted together. In the case of the Quincy | 
Bay bridge all the spans are Bollman trusses, the fixed 
spans having cast-iron upper chords and struts, and 
the draw span a wrought-iron chord, supported by 
“hog chains” passing over a central tower. Mr. 
Clarke gives in his book the specifications under which 
the contract for the iron work was carried out, the 





ei Vide page 46 of our seventh volume. 


dimensions of the various trusses, the calculations of 
the strains and particulars of the tests applied to the 
materials employed, and to the finished parts of the 
structure before they were put together. In the 
ease of the chord links, suspension bolts, main and 
counter-ties, and other important parts, the final 
| test consisted in subjecting each piece to a strain 
|of 23,000 lb. per square inch, and giving it from 
|two fo four smart biows with a hammer while in 
a state. of tension, The hammers used varied from 
3 to 10 lb. in weight; Aceerding to the size of the piece 
under test. 

The total time ocew in the construction of the 
Quiuty bridge was but about twenty-two months; the 
Quiney i Company being organised 
in November, 1866, the bridge itself being opened 
for traffiesia September, 1868. The surveys were 
carried out during the winter of 1866, but the heavy 
floods which took place duting the following spring 
rreatly delayed the work, whieh would otherwise have 
a com feted in even less time than we have men- 
tioned. approximate total cost of the bridge, in- 
cluding land, tem works, &c., was about 
1,500,000 dols., and the quantities of materials em- 
ployed were as follows: Iron, of all kinds, 2200 tons ; 
masonry, 11,000 cubic yards; rubble or “riprap,” 
10,000 cubie yards; oak piles, 3300; timber of all 
sorts, 34 million feet, B.M.; earthwork, 10,000 cubic 
yards; and permanent way 7433 ft. The dredging 
}also amounted to 12,500 cubic yards, and other sub- 
jmarine labour, costing 15,6 dols., had to be 
| executed. 
| Taken altogether, we consider Mr. Clarke’s book to 
ibe one well worthy of our recommendation. An im- 
| provement in the arrangement of the information which 
it contains, however, = foe have made the 
work more pleasant reading, although it would scarcely 
| have increased its professional value. As to the litho- 
graphs by which it is illustrated, we regret to say that 
| they are far from being so well exeeuted as the work 
|deserves. They, however, show the construction of 





| the various parts of the bridge clearly, and they more- 
| over illustrate very fully all the arrangements adopted 
for sinking the foundations and erecting the super- 
structure, together with the details of the plant em- 
ploved. Under these circumstances, and considering 
to how small an extent “ contractors’ engitieering” is 
represented in our professional literature, we can well 
forgive their want of finish. In conclusion, we may 
express a hope that other engineers may follow Mr. 
Clarke’s example, and publish a8 complete an account 
jas he has done of important works carried out under 


their direction. 


THE BECKTON GASWORKS. 


Tue gasholders which rise and fall within the tanks, de- 
scribed in our last nomber, have a diameter of 180ft., and a 
| depth of 40ft. Gin. The details of their construction are 
| clearly shown upon 237, and upon page 256. The tube 
| in the middle of the holder, that forms the centre of the 

system of radial trassing which supports the roof, is 5 ft. in 
diameter, and 20 ft. in length, rivetted together, and stiffened 
| on the inside with four vertical T-irons and strips, and on the 
outside with a channel iron ring round the bottom 5 in. by 2} in. 
| by $in., and two angle irons, external and internal, 4} in. by 
44 in, by } in. at the top, together with two horizontal bracing 
bars Bin. by dim. This column rests upon the pier in the 
j middie of the cone within the tank when the holder is down, as 
shown in Fig. 1, page 237. The roof of the holder is carried 
by 28 principal ralters 12 in. deep, and trussed, as shown in the 
| drawing. Each rafter is built of four angle irons 44 in. by 3 in. 
| by @ in., forming the flanges, and a web of ¢ in. thickness. The tie 
| rod of the truss is secured at each end of the main rafter, as 
| Shown, by angle iron and plate brackets. It is 14 in. in dia- 
| meter, and is divided into five parts by the panels of trussing, 
as shown. The struts are of double T-iron, placed back to 
back, 4 in. by 3 in. by J in., with T-iron bracing of the same size. 
The bracing is rivetied wp, as shown in Fig. 5, page 237, and a 
bolt, 14 in. diameter, connects it with the Ijin. main tie rods. 
From the bottom of the central tube, and fastened to it through 
| the channel iron ring, before described, a rod, ljin. diameter, 
| rises diagonally to the curb of the gasholder roof, and is x a 
| ported at two points by light bars hung to the tie-rod of the 
truss, There ate 28 of these dixgonal rods, corresponding in 
| number and position to the main rafters of the roof. The curb 
| ring that runs around the oater circumference of the gasholder 
| is of the form shown in section in Fig. 6, page 287. It is made 
| of two angle irops, each 44 in. by 4) in. by gin. thick, and three 
| plates, # vertical plate, at the back of the angle irons, and 
torming the periphery of the bolder, This plate is 144 in. deep 
by din. thick; and a and a bottom plate, 12 in. and 17 in, 
wide respeetively, and jm. thiek. The dixposition of the plates 
in this curb is such that they form a channel into which the end 
of the radiating main rafters of the roof fit, and to which they 
are secured. 
Fig. 1, page 256, shows a plan of a portion of the roof un- 
covered, from which it will be seen that the area enclosed within 
the curb is divided into three equal parts. For one-third of the 
roof next the edge there are placed between each pair of main 
rafters two secondary beams, formed of T-iron, 44 in. by 3) in. 
by gin. Inthe next third, the belt is sub-divided by one inter- 
mediate rafter. Twenty-nine feet from the curb, towards the 








centre, there will be one main horizonta! stay, of the same form 
and —— a wy og of the roof, and 

horizontal sta T-iron 44 in. by 3h in. by } in. are disposed 
concentrically ro intervals of 7 ft. Sin. vs 

The plates with which the roof of the holder is covered are 
3 ft. wide, and of four different thicknesses. The first row ad- 
joining the curb are 4, in. in thickness, rivetted on the outer 
side to the top plate ot the curb, the second and third rows are 
4 in. in thickness, the centre plate over the tube is § in. thick, 
and the first ring around the centre is fio. All the remaining 
rings are No. 12 Birmingham wire gauge. At the joints all the 
plates overlap one another for 14 in., and the size of the rivets 
varies with the thickness of plate, from 2 in. diameter with 14 in. 
centres to } in. diameter and 1 in. centres. The joints are all 
made good with tape saturated with oil or red lead. 

In Figs. 4, 6, 7, and 8, page 237, are shown some of the de- 
tails of the tubular standards which support the sides of the 
holder. They are of the form shown in the section, Fig. 7, and 
are formed of a back plate 2 ft. Lin. wide and } in. thick, to 
which are rivetted two angle irons 44in. by 44 in. by ¢im. in 
the positions shown, and 124 in. apart- A curved } in. plate is 
rivetted to these angle irons, as shown, forming a tubular stan- 
dard 12 in. wide and 12 in. deep, with a } in. plate projecting on 
each side beyond the angle irons. The length of these standards 
is 40 ft., and they extend from the bottom of the tank to the 
underside of the holder curb, to which they are attached, us 
shown in Fig. 6, page 237, by angle irons rivetted to the stan- 
dards and the curb. There are twenty-eight of these standards 
in each holder, their namber and position corresponding to the 
main rafters of the roof. The plates forming the sides of the 
holder are all 2 ft. in width, the top and bottom rows are each 
of them 4 in. thick, and all of the remainder are No. 12 Bir- 
mingham wire gauge. The joints are made similarly to those 
on the roof, with 14 in. laps, and tape packing. The plates are 
rivetted to the inside of the back plates of the standards, as 
shown in Fig. 7, page 237. At the bottom of the holder, and 
extending around its circumference is a curb, differing in con- 
struction from that already described as stiffening the roof, and 
shown in Fig. 8. Itis formed of two angle irons 4} in. by 44 in. 
by 4 in., and two flanges, each of two plates 8 in. wide and 4 in. 
thick. These are rivetted together and to the angle irons, as 
shown in the drawing, leaving a space of 9 in. between the 
flanges of the curb. At the foot of each tubular standard, and 
within the curb, brackets of the form shown in the drawing are 
bolted, carrying at their extremities spindles on which are 
mounted cast-iron rollers 7 in. in diameter and 9 in. in breadth, 
which work against the cast-iron girders fixed to the sides of 
the tank opposite each standard. On the top curb, immmediately 
over these rollers, is another ret, as shown. The brackets for 
these latter are of wrought iron, with a diagonal bracing, as 
shown in Figs. 11 and 12, page 237. The rollers are 2 ft. in 
diameter, with a flange on one side 2 in. deep, and the brackets 
upon which they are mounted have a shifting bedplate, to per- 
mit of the necessary adjustment in fixing the rollers in their 
proper positions. 

Around the tank, in the centre line of each pier, and imme- 
diately opposite each standard of the holder, cast-iron guides of 
the form shown in Figs. 13 and 16, page 237, are bolted by 12 in. 
diameter bolts into the side of the tanks, at the stones which are 
built into the wall shown in Fig. 3, page 256, and described in 
the last number. The bearing face of the guides is 94 in. wide, 
and the rollers are kept in position by projections cast on the 
face of the guides. At the points where they are bolted into the 
stone, the sides of the guide are swelled out, so as to admit the 
bolts. 

The framework which forms the iron superstructure of the 
tank, consists of 28 cast-iron columns, standing upon the piers 
built around the tank, Figs. 1 and 3, page 256, and Fig. 1, page 
237. These columns are 4? ft. high to the underside of the 
girders by which they are braced, exclusive of the plinth, to the 
top of which the wrought-iron ring, which completes the tank as 
described, already extends. At the bottom the columns are 3 ft. 
in diameter, and 1¢in. thick, decreasing to 2ft. 3in. diameter 
at the top, and lin. metal; the plinths are 1jin. metal, 9 ft. 
high, and 4 ft. Sin. square at the base. The caps are of the 
form shown in Figs. 10 and 11, page 237. The columns are all 
east in two lengths, and joined as shown in Figs. 14 and 15. 
The joint is made by an internal flange 2jin. wide, and 
eight bolts. Four holding-down bolts, 2 in. diameter, secure 
the column at its base, to the pier upon which: it stands, being 
moored to an anchor plate built into the wall. On the inner 
face of each column is bolted a cast-iron guide, the bearing 
surface of which is flosh with that just described as being 
within the tank. These guides are cast on one side to corre- 
spond with the contour of the colamns to which they are bolted, 
and on the other they have a bearing surface 4 in. wide, against 
which the upper single flanged rollers work. The angles of the 
guide are bevelled off as shown, and the web is 14 in. thick. 
Brackets are cast upon the rear face at different levels, where 
projections on the columns render it convenient to obtain a bear- 
ing, and the upper extremity of the guide is curved to act asa 
check to the lift of the holder. The connecting girders, which 
span from column to column, are shown in Figs. 10 and 16, page 
237. ‘They are lattice girders, 3 ft. in. deep, with top and 
bottom flanges 10in. wide, and angle irons 44 in. by 44 in. by 
}in. At each intersection of the lattice bars a cast-iron leaf is 
placed to cover the crossing. The girders pass through the caps 
ot the columns, and are bolted together back to back, as shown, 
as well as to the cast-iron bedplate formed by the column itself, 
see the details. 

The gasholders, before being used, will be submitted to the 
usual tests; they will be first lifted with air, to see whether 
they work correctly and level, after which they will be filled 
with air, the inlet and outlet pipes being filled with water, and 
left for three days, to test their soundness, the final test being 
that of filling the holders with gas. 


Gas vor Says Pavio.—A prospectus has been issued by the 
San Paulo (Brazilian) Gas Company (Limited), with a capital 
of 70,0002., in shares of 10/., to carry out a concession which 
has been purchased for 3500/. for the introduction of gas into 
the city of San Paulo. The concession is exclusive for 25 
years trom the 9th of July, 1869, 
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ON THE INFLUENCE.OF THE SUEZ CANAL 
ON OCEAN NAVIGATION.* 
By J. D’'Acuirar Samupa. 
(Concluded from page 242.) 

Turse remarks certainly do not apply only to shipping; all 
other manufactures are equally obnogious to them, but inas- 
much as Ho hogy are entrusted with a much higher mission 
than most others, and have in every instance the heavy respon- 
sibility of having the charge of Dp oerpde 
their care, it is of the utmost take 
& prominent position in di al decadence 
of comme morality. Again, lam not gure that. the power 
of obtaining immunity from loss by means of Insurance has-avt 






& 


merce;of the world.  Rhis country. has, characteristir 
en » been the first avail itself largely of the facilities 
it —_ a a a 

he pects of the canal have been reported as improving 
daily fey its opening; bat whatever benefit experience may 
show to accrue to the promoters, I feel sure that the Institution 
of Naval Architects of England will not allow this general 
meeting, at which it has the first opportunity of referring to so 
great and useful a project, to pass, without ex sympathy 
and admiration for the talent that proj |, and the 
veratice that has accomplished, this greatest naval work of 


modern india 
DISCUSSION. 


been carried too far, and may in some have} 

prevented the consideration of the weighty that | | Mr. Grantham said that he had lately 

errors ge ogy bet too ready acceptance of usages, | other institution upon the same subject, 

lays upon them, and I am by no means certain bot that our | 788 much to be ‘presented to the Insti 
legislature might confer great benefit and improve the | A’ ; the subj 

existing state of things, if our contemplated Shipping | to say that he differed from Mr. Samuda upon one or 

Bill were to rencer it obligatory on every owner to retain at his | bot agreed with him in the 

own risk and uninsured one-fourth or one-third of every vessei | paper. He that it was a great A great 


sent to sea. 

Recurring to the original subject of this paper, I cannot fail 
to remark that we must be prepared—and mainly through the 
opening of the canal—for a large share of the carryiog trade of 
the East passing from ourselves to other nations. 

Russia, France, and Germany are all too anxious to avail 
themselves of any means of improving their navies, to disregard 
the opportunities this offers them of subsidising commercial 
undertakings and practising their naval officers; and silk, tea, 
and cotton, and other produce of the Kast, will certainly pass in 
large quantities in vessels of those nations to their own ports, 
instead of being reshipped as now, in most instances, after 
reaching England. I am quite alive to the importance of this 
result and to the weighty consequence of it, as it certainly will 
have the effect, to a considerable extent, of diverting trade from 
our country, but I do not regard this with absolute alarm. 
Every one must have foreseen that since the large discoveries 
of gold, the countries that obtained it from #2 in exchange for 
their products would not be content to leave us in the undis- 
turbed position we previously held as the workshop of the 
world, and that they would gradually avail themselves, as they 
have done, of the fucilities the possession af gold gave them for 
raising manufactories and fleets to appropriate to themselves 
some of the advantages we had so long derived from ite exeln- 
sive possession. But such large new fields of commerce are 
being daily opened to us; such increased wants from the in- 
creasing popul:tion and improved power of purchasing, that I 
have no great fear for the extent of our operations. What I 
fear much more is that in the desire to possess more than our 
proper share, that a system of unsound trading and reckless 
competition among ourselves may continae—TI say may contiaue, 
for L believe it exists in full force at present, and that we imay 
be deprived of much of our legitimate reward in this country 
from tae fact of every one trying to obtain more thas kis fair 
or reasonable share of it. 

It has formed no part of my intention in this paper to com- 
nent on the structure of the canal itself. 

The difficulty and cost of ing it open, of preserving the 
required depth of water in iteha of mai ing its banks 
from the action of the traffe passing through i of great 
interest to its proprietors, and which indirectly will, no doubt, 
exercise an important influence on these who use the route. 

But 1 cannot refrain from © surprise that the design 
should have adopted Port Said, and avoided the use of Alex~ 
andria as the European outlet. 

One would imagine that the advantages of debouching at the 
back of Alexandria harbour would bave been so apparent that 
the whole surveys and arrangements would have accepted this 
condition as a base, 

Can French influence have caused this diversion in the expecta- 
tion that their desire to obtain sovereign rights over this great 
water-way between Earope and dadia-w have passed un- 
challenged if the territory they desiped to acquire did not 
enclose the Port of Egypt, or ean thé existence of any great 
engineering difficulty nave led to the decision ? 

One can hardly imagine this in « desert and flat country such 
as kgypt. But, whatever the cause, there can be no doubt of 
the disadvantages of the Port Said as compared with Alexandria. 
There is now to be encountered the @oubt and difficulty, and 
the enormous expense that coniinaal operations on the barbour 
of Port Said must entails and, looking’ to the fact that Nature 
nas from a time teyond the record of history choked the present 
harbour of Sald with the delta of the Nile, and will doubtiess 
continue to offer the same obstacles to its being kept open, aid 
tax the ingenuity and the resources of the engineers and pro- 

wrietors to prevent this reemlt, a gr@at anxiety, to say the 
eas might have been avoided. 

Again, vessels on their journey Eastward would have been 
saved 120 miles of sea voyage—some $2 hours’ steaming—for 
they are not in any degree further on their route when entering 
Port Said than they are at Ale ig which is this distance 
short of it. As regards the carriage ngers, and mails 
especially, this will exercise a most damaging influence, and may 
even result in maintaining the changeipf vessel at either end of 
the canal, and continuing thé overlan@}route as at present to 
avoid the increased delay that must ofMecessity otherwise take 
place from the slower passage than hitherto through Egypt by 
the canal, being now greatly eggravat#é by the additional 120 
miles of sea voyage, resulting, as it dembtless would, in a delay 
of 12 hours in the delivery of letters byevery Indian mail. 

And again, in addition, in Alexandria they would have to deal 
with a well-known and magnificent harbour even as it is at pre- 
sent, and which is capable of any extentof improvement, instead 
of having to encounter the discomfort and difficulties which 
nautical men say wust with certain windseud weather inyariably 
affect the sufety and usefulness of Port a 

I will not, however, enlarge on these matjers, which, 
most interesting, may perlaps scarcely begonsidered as fa: 
within the scope of the present paper. v4 


* Paper read before the Institation of ffival Architects. — 
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If it had eceurred ten. probably : pot 

been prepared for it. fioot of the pina ne hg inators 
of this great project the passage ol @ great num- 
ber of sailing ships through the ential; but every ong practically 
acquainted with the subject was aware that it must depend upon 
stean, end steam only, for its success, Probably not ote 
cent. of sailing vessels woukd.go through that channel. Taking 
Bombay as one of the greasest rng se Spay Fe 
Eastern possessions, it waa bie they i goup the Red 
Sex and through the ith preference tig round the 
Cape. Happily for M. Lesseps and bis party, ade 
such progress of late years that now they might contemplate 
more numerous voyages to the East 

although be agreed most cordially with all 
suid with reference to Bombay, 

to China, and other portions of the northern 
East. There was every reason to suppose that the » trade 
would come through the Suez Canal. The saving of time-would 
admit of a larger freight being paid upon the tea than was at 
present paid where it went round the Capo. But any change 
would be of the most gradual description. Although the days 
of sailing ships to the East were numbered, yet any 
must be mest gradual, Upon a rongh calculation of the nuth- 
rete aka anaes ie hoaere 
the capi 

be 
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te be embarked in the fleets necessary for that pur- 
pose would beso large that it was not at all likely that it would 

f atonce. It would bea work of time, and sail- 
ing vessels would beeome gradually with. There were 
one or two questions of fact upon which he differed from Mr. 
Samuda. Ms Guiing toon, Beatbe has been stated at 5700 
miles. He had a caleulation of all the routes from England to 
different portions of the world oes ee ae distance 

ing through the Canal, _, 

with to y, the table showed a saving 
only 8900 miles by the canal, He would state that be obtained 
his figures from a gentleman who was well known in Liverpool, 
a authority apon such matters. With to Cal- 
cutt ee ae Mr. Samuda, t with re- 
hina there was a very great difference in their 
figures. According to. the figures which bad been furnished to 
him from Shanghai to the Cape, it would be 13,920 miles, 
whereas Mr. Samwuda had pnt it, in round numbers, at 20,000. 
ng there would be 3300 miles. It would be 13,920 as 
ngainst 10,640, Thatwas a matter of great importance. Lf 
those figures were correct, the probability of steaming to China 
would become much greater than if the figures were as given by 
Mr. Samuda. In all probability the China trade would be 
through the Suez Canal, as well as the East India trade. 
If it were so, the number of steam ships required'to perform the 
trade would be perfectly amazing. With regard to Melbourne, 

there was a di a $000 miles, or thereabouts. 

Mr. Charles H. Wigetam said that he was pele? responsible 
for the figures which*aad been quoted by Mr, Gamada. He 
thought those figuresmmere, in all respects, aceurate, as they 
had been takes from@oetual voyages. The distances vid the 
Suez Canal had been Obtained from voyages oeaey made, and 
the distances actualigfun to different ports by the vessels of 
the Peninsular and “@iiental Company. With regard to the 
China voyage, he wouf @bserve that Mr. Grantham bad quoted 
the distance to Shanghai, while Mr. Samuda hadtaken the dis- 
tance to Hong Kong, “Tbere was a considerable difference be- 
tween the two ports. He thought also that Mr, Grantham was 
wrong with reference tothe distance to Bombay, betause taking 
the rough caleulations of the time which some vegsels had occu- 
pied in making the voy through the Suez Cagal to Bombay, 
it confirmed exactly figures which had been mentioned by 
Mr. Samuda. Mr. Santuda had drawn a very y account 
of the prospects of sailing ship owners; but they must all re- 
member that, when cattails were first established, it was asked 
what was to become of the rivers, and the reply was that they 
would furnish the water for the canals. If nething else were 
left, at all events the s@iling vessels would be a@le to carry the 
coals which the steamer# required, though he did got think that 
the time had come whemall sailing ships would-be turned isto 
colliers. No steamer co@ld carry cargo except @t an increased 
rate, unless ap increased number of voyages were made in pro- 
portion to the time: A @uiling ship could earry cargo cheaper 
than a steamer, A*shipiy hold was admitted to be the cheapest 
warebouse in the world,’ You had merely to pay the freight, 
and the goods were waréhoused for a certain time without, rent. 
They would etill find that the sailing ships would be in requisi- 
tion. Wool was a very balky article ; and with #eference to the 


Melbourne trade» generally, there were few gotiia >that would | J 


admit of paying high ht. No doubt therewere steamers 
building for that trade, he hoped, before many years, his 


firm would increase the gpftmber of steamers whieh they-em-4 Mb 
| ployed in the trade, because, be thought it could be done pro- 


fitably. But beyond the qgestion of cargo, wees also the 
“paesemgepy are would always prefer guing by 
steamer if the oppertanity were The opening a the 
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he conid not agree with hint as anit f 
i the atterwards, by having improved steamers, the consumption of 


and Mr. Samuda right, in. 











both steam and sailing _ he. to did 
wot think that pps fo Pace + Fa ‘a , but 
would still have to dow “He reg 

the question had not been touched, ; 

of oma which oe etn : 
sequence of the opening ’ various 
choumenmnees connected with the fram whiew the 
trade came singularly ia teoenal hatround of peasing 
the Suez Canal, namely, veasels built of a hae ata 
water, for the bringing of cotton, which | ‘Waha 
eargo which required « considerable amount of and the 
shallower the vessel could be made, the greater saving 
would effect. 

Mr. Galloway said that the object which he had always had 
ia view was to improve mechanical scienve and benefit commerce 
Yenerally. A foreign company was the first to take up the de- 
‘velopment of steam in connexion with ships, The company first 
had Steamers consuming fuel equal to 40 tons per day, but 


was redaced to 14 tons per day. It was unfortunate that 
i ally took the lead in developing practical science, 
[,MS, as it were, to come in second, whereby the me- 
chanical genims and skill of this country, which should ever be 
first in the march of improvemect, took a second place. He 
would advise shipowners not to lose heart, because their pro- 
was not doomed to destruction. The day of sailing ships 
SAMS Wale was nes past He did not wish to occupy the 
timesof the meeting unnecessarily, but he would merely say 
that all they had to do was to develop the best mode of power, in 
combination with the sailing powers of ships, apply it, and then 
they would so improve the vaiuve of the merchant vessels, that 
they would not be driven out of the market. In conclusion, he 
would state that he was the inventer of air and steam asa 
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motive power, and that thet would be the future power for 
inerebaut 
Me. Scott i anid that he should be extremely sorry that 


60 valasble a paper should be permitted to pass without all the 
information whichevery man who had studied the subject could 
bring to: bear upon its elucidation. It was a most valuable 
Would not now make any further observations, be- 
cause the paper whieh he was to read on Thursday was to 
great extent acommentary upon the subject referred to in the 


read by Mr. Sarmuda. 
Phe Ohainsban said that he entirely concurred in what had 
fallen from Mr. Scott Rassell with reference to the great value 
of Mr. Samuda’s paper, He had heard with surprise, and 
not without some anxiety, the statements made both in the 
paper, and the discussion upon it, with regard to the relative 
position of steam and sailing ships, and with all his admiration 
of steam, be was old-fashioned enough to hope that theday was 
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be seeti upon the sea. 
Mr. Grantham wished to 
upon the paper had been 
of comparing bis figures with ¢ 
giad ta diad that they mope 
than behad at first sappomed. 
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A NEW SYSTEM OF SUBMARINE 
ATTACK. 
To rus Evrror or Exeisesnise. 

Sirm,—Agreeable to my letter of March 11th, I now 
propose to describe the. general features of my new 
system of submarine attack. 

In the communication alluded to, I stated as a 

neral proposition: that a heavy body of regular 
orm, of any density whatever, moving through the 
atmosphere, is inexorably under the influence of the 
earth’s attraction, and therefore describes a fore- 
shortened parabolic curve during its flight; while a 
submerged body, the weight of which is equal with the 
weight of the water it displaces, is not affected by the 


i ; age : : 
earth’s attraction ; ‘and that consequently, if put in 





displace the column which rests upon 

its upper half, than the column from below with its 
lifting . Consequently, the course of the 
conical body will be diverted from the straight line up- 


wards, describing a curve nearly elliptical, and quite 
sudden, if the speed be great. A cylinder with semi- 
nes ends will, from the same cause, ascend to 
the surface if moved in the line of its axis; while a 
cylinder with flat ends will take a downward course, 
gradually increasing its inclination until at last the 
axis assumes a vertical position, Obviously, the lower 
part of the forward flat end encounters a greater re. 
sistance than the upper part; hence the lower half o¢ 


drical body 15 in. in diameter, with semi-spherical ends 
moving at a rate of 50 ft. per second under water 
uires a constant motive force of somewhat less than 





400 lb. Assuming, then, that the shell th 
120 ft. of venta mean distance maar 7h 




















motion under the surface of a quiescent fluid of unlimited 
extent, such a body will continue to move in a straight 
line until the motive energy which propels it, becomes 
less than the resisting force of the surrounding me- 
dium. 

In virtue of the first part of this general proposition, 
a heavy body may be projected in such a manner that 
the termination of its trajectory shall make any de- 
sirable angle, less than 45°, with the horizontal line, 
independently of the length of the chord of the trajec- 
tory. In other words, the body may be poajacted at 
variable distances over water, and yet strike its sur- 
face at any desirable angle. This important result is 
effected simply by varying the relative proportion be- 
tween elevation and strength of charge. The second 
part of the stated general proposition is of equal im- 
portance. It points to the fact that the trajectory 
may be extended in a straight line under water, to any 
desirable distance, irrespective of the speed of the 
projectile. Accordingly, a shell may be projected from 
one vessel towards another within moderate ranges, in 
such a manner that it shall dip into the water at a con- 
siderable distance from, or close to the vessel assailed, 
independently of the distance between the two vessels. 
Also that the shell may be projected at such an angle 
that the prolongation of its trajectory in a straight 
line, after contact with the water, shall strike the hull 
of the vessel assailed, at any desirable depth below 
the surface. 

That a certain relation between charge and elevation 
enables us to project a spherical shot, with consider- 
able accuracy, in such a manner as to strike the water 
at any desirable distance from an opponent’s vessel, 
at angles within 45°, will be admitted. Hence, if the 
trajectory be such that its extension in a straight line 
from the point of contact with the water leads to the 
hull of the vessel assailed, the latter will be hit—on 
condition, however, that the shot is not diverted on 
entering the water; and provided its vis viva be suffi- 
cient to overcome the resistance encountered during 
its passage through the water. These indispensable 
conditions, which apparently cannot be complied with, 
point to the difficulty of hitting a vessel below the 
water line. And if we suppose that the projectile is 
not spherical, another serious difficulty presents itself. 
An elongated body will not bend to the curvature of 
the trajectory, but retain during its flight the same 
inclination as the gun from which it has been pro- 
jected; hence it will fall nearly flat on the surface of 
the water at the end of its course. 

Agreeable to our general proposition, a regular body, 
weighing as much as the water it displaces, is inde- 
pendent of the earth’s attraction; but there is another 
force which, notwithstanding the absence of any gravi- 
tating tendency, will cause a body of regular form 
moving under water to deviate from a straight line 
and rise to the surface. A cone moving in the direc- 





the transverse section of the cylinder suffers an excess 
of retardation, which occasions the downward course 
described. 

The question whether the apparently insuperable 
difficulties thus pointed out may be overcome by me- 
chanical expedients, has, as already stated, occupied 
my attention for a long time; and numerous experi- 
ments have been made to test the efficacy of devices 
resorted to on theoretical considerations. But it is 
not my purpose to enter on a description of these 
devices at present, on grounds that will appear here- 
after. Accordingly, I will assume that the axis of the 
elongated projectile during its flight through the air is 
parallel with the trajectory, and that on entering the 
water the projectile will not be diverted, but continue 
to move under the surface, with the same inclination it 
had on coming in contact with the dense medium. 

The accompanying sketch presents the main features 
of my new system of submarine attack so distinctly, 





that it will be superfluous to enter on a general expla- 


the accompanying diagram—we have a resistance of 
120 x 400=48,000 foot-pounds to overcome. The 
motive force, it will thus be seen, is more than four 
times greater than the resistance; hence no doubt can 
be raised as to the adequacy of the motive power fur- 
nished by the vis viva of the shell. It should be ob- 
served, that the resistance is very great at first, and 
that the speed of the shell diminishes in a very rapid 
ratio; but it would be futile to present a formula ex- 
pressing the ratio of speed and resistance since the 
Sorm of the body is the chief element in the caleula- 
tion. Suffice it to say, that while the resistance against 
a blunt body is so great that it can hardly be over- 
come, one provided with a a point enters the water 
with much facility, even at the rate of 400 ft. per 
second. The pas of the shell through the water 
will, therefore, be sufficiently rapid to reach the desired 
object in proper time. ; 
ith reference to the gun, it should be borne in 
mind, that the very low speed of the shell, and the 


nation of the nature of the scheme. It may be well to | consequent small charge of powder needed, render 
state, however, that the elongated shell is charged with | heavy metal unnecessary. Besides, slow bu cake- 


dynamite and provided with a percussion lock and | 
trigger, to be actuated as described in my former com- 
munication relative to the self-acting torpedo. 

It is well known that numerous plans have been 
suggested, during the last few years, for firing under 
water, for the purpose of piercing the hull of ironclad 
vessels below the point protected by the armour. In 
several instances these plans have been carried into 
practice, with the invariable result that the resistance 
of the water has been found so great, even at very 





short distances, that an ordinary wooden hull has | 
proved to be impenetrable. The plan now under con- | 


sideration bears no resemblance to these projects. In 
the first place, the attack is made at a distance; and, 
secondly, the force of the missile on reaching its desti- 
nation, need only be sufficient to actuate the trigger 
which causes the ignition of the explosive charge. 
Apart from the theoretical considerations relating to 
the course of the elongated shell under water, the 
practical question of motive power to propel the shell 
presents itself at the first step in the investigation. It 
is hardly necessary to state that the force relied upon 
is the vis viva possessed by the shell on coming in 
contact with the water. Before estimating this force 
it will be proper to call attention to the fact, that my 
new system to be effective and a practical success, does 
not call for attack at a great distance, provided the 
vessel from which the missile is projected has greater 
speed than the opponent, and at the same time adequate 
protection against his artillery. No reason whatever 
can be assigned why the attack should not be success- 
ful, and the destruction of the vessel assailed as certain 
if the distance of 500 ft. were the limit, as if a range 
of 5000 ft. better suited the new system. It will b 
inferred from this explanation, that although there is 








powder contained in cellular cartridges, will be em- 
ployed for the purpose of checking rapid ignition, and 
in order to sustain a uniform pressure during the dis- 
charge. By reference to our sketch it will be seen 
that the guns are loaded from below, and for that 
purpose so arranged as to admit of being depressed 
60°. Gun carriages are —— with, the trunnions 
being suspended by adju pendulam links secured 
under the turret roof. The recoil is checked by buffers 
attached to the turret wall in rear of the breach. 

I feel called upon to state, that loading below 
deck, as here shown, was planned by me, drawings 
representing this method exhibited in New York several 
years before it was claimed by certain American engi- 
neers as their invention. ' 

Respecting the safety of the charge in the shell from 
ignition during the discharge, it will be well to ob- 
serve that efficient means have been devised to prevent 
such an accident. With reference to the calibre, it is 
evident that this system of attack calls for dimensions 
that will admit a shell of sufficient capacity to contain 
a charge whick by its explosion will destroy a first- 
class ship of war built on the cellular ame Nothing 
short of 300 Ib. of dynamite will suffice for this purpose 
hence nothing less than 15 in. calibre will answer. 


| The American and Swedish 15 in. guns are admirably 


calculated for the purpose, although they are unneces- 
sarily heavy. ; : ; 
European savans, especially certain Swedish naval 
artillerists who have criticised my advocacy of the 15-in. 
smooth-bore gun, will understand on looking into this 
matter, why I have persisted in advising the Scandina- 
vians to carry this large calibre im their monitor 
turrets as the most effective weapon against their 
powerful neighbours. Assuredly the Danes will have 
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no cause to fear the Prussian Kénig Wilhelm or Frie- 
derich der Grosse, when their ports are defended by 
vessels armed with guns by means of which 300 lb. of 
dynamite may be qnaieted under the halls of the in- 
truders 


The important question of hitting the intended ob- 
ject will be best answered by a careful examination of 
the accompanying diagram, which cannot fail to con- 
vince naval men that, in nroderate weather, the elon- 
gated shell may be made to dip at the proper distance 
from an opponent’s vessel. The diagram clearly shows 
that no great aceuracy is called for, and that the shell 
may dip at various distances from the vessel assailed 
and yet strike the hall. It should be observed that 
the vertical scale of tne diagram is different from that 
of the horizontal, in order not to place the vessels too 
far apart for the limited size of this page ; couse- 
quently the trajectory shown is distorted. — 

The turret, it may be briefly noticed, in which the 
light 15 in. shell guns are mounted, is composed of flat 
wrought-iron plates forming a square box, wide enough 


to accommodate the two pieces, suspended as already | 


stated, by pendalum links secured under the turret 
roof. A massive central shaft of wrought iron sup- 
ports the square box, on the plan adopted in the 
monitor turrets. The vessel designed to carry the ro- 
tating square box with its light shell guns is a mere 
iron hull crammed with motive power, in order to in- 
sure a higher speed than that of existing ironclad ships 
of war. The midship section is triangular, and the 

bow raking, as indicated by our sketch. 
hanging sides and deck are heavily armoured. 
Permit me to add, for the information of your 
readers, that I intend to make a formal offer, under 
certain stipulations, to furnish, at my own cost and 
risk, a swift screw vessel provided with a pair of 15 in. 
smooth-bore guns, and the necessary apparatus for 
sinking by submarine explosion, a vessel of the ave- 
rage draught of the ironclad fleet of England, while 
such a vessel is being towed at the greatest speed 
possible, or performing whatever evolutions her owner 
may choose, with the distinct understanding that the 
attack shall not be made at a less distance than 500 ft. 
Accordingly, it has not been my purpose on this occa- 
sion, to enter into a full description of my new system 
of submarine atiack. It may be well, however, to 
define clearly what the scheme is intended to accom- 
plish. If a first-class swift ironclad ship, say the De- 
vastation, unassisted by other craft, will meet in open 
water a vessel constructed agreeably to the new system, 
it is contended that the latter will sink the breast-work 
monitor in spite of ber guns, and notwithstanding 

evolutions designed to avoid the submarine missile. 

Yours truly, 
J. Ericsson. 


The over- 


New York, March 27, 1870. 


Tur Des Momexs Vatiey Rarieoap, Iowa, U.SA— 
Subscriptions are invited by Messrs. Chadwicks, Adamson, 
Collier, and Co. for an issue of 8 per cent. mortgage bonds to the 
amount of 2,000,000 dols., of the Des Moines Valley Railroad, 
lowa. The bonds, which are of 1000 dols, each, and issued 
at the price of 95 per cent., are a first charge on the line 
— 365,000 acres of land, and are redeemable at par in 


Dnata ov Wiittam W. Connett.—This well-known and 
highly esteemed citizen of New York died at his residence, 
on venwane Heights, on the 17th ult., of typhoid fever. 
Mr. Cornell began life depending entirely upon his own 
energies. He served a regular apprenticeship of seven years 
at the buiness in which he subsequently became distinguished 
In 1847, in partnership with his brother, J. B. Cornell, he 
established his iron foundry, employing at first, by reason of 
the small capital possessed, but one man. The original 
manufactory was located in Center-street. Here the business 
of the deceased gradually increased until at the end of ten 
years it had attained to such large proportions that it was 
necessary to move to another locality. During this year the 
firm constructed their great foundry in T'wenty-sixth-street, 
between Tenth and Eleventh avenues, and which has since 
remained the principal one owned by the brothers. Mr. 
Cornell's name is conspicuously associated with the progress 
of the use of iron as a building material, many of the best 
known edifices in the country having been constructed by 
him. Among them we can name the United States Custom 
House at Savannah, Ga., the San Atlantic Mutual Insurance 
Company, A. T. Stewart's, H. B. Claflin and Co.'s, Blank of 
New York, Bank of Commerce, Union Bank, Ball and Black's, 
and the New York Herald buildings. ‘These are but a few 
of the many fine structures which will long remain monu- 
ments to the skill of the firm of J. B. and W. W. Cornell. 
Indeed, owning as the deceased did, the most extensive and 
completely equipped works in the United States for the 
constraction of fireproof building, it is not surprising that 
he, with his brother, held the foremost position among our 
iron founders. Ip his private life Mr. Cornell was distin- 
guished for many sterling and amiable traits of character, 
and was very liberal in his gifts, especially to the Methodist 
Chureh, of which he was a member.—Scientific American, 





THE GENERATION OF STEAM BY GAS. 

Tne difficulty, and im some cases the impossihility, of em- 
ploying steam power in warehouses and similar buildings, 
has long been felt. The difficulties have arisen from the 
circumstance that where the use of the engine is only occa- 
sional during the day, the expense of maintaining steam is 
very considerable. Farther, the extra preminms charged 
by the insurance companies are very heavy where an ordi- 
nary steam engine and boiler are even permitted to be used 
in warehouses. Space also is sometimes such an object in 
this class of buildings, that the use of steam is for this 
reason alone prohibited. All these difficulties, however, are 
overcome in a compact and well-arranged system of engine 
and boiler, which has been designed by Mr. Arthur Jackson, 
of No. 1, Loman-street, Southwark. In this apparatus the 
steam is generated and maintained by gas, and is so safe 
that the insurance companies do not require any additional 
premium. ‘The apparatus consists of a cylindrical tubular 
boiler heated by jets of gas mixed with air, and from which 
steam is supplied to a small vertical cylinder engine, which 
works the hoist, lift, or crane, as the case may be. The 
engine and boiler are in some cases carried on a small bed- 
plate, and at once embody compactness, safety, cleanliness, 
economy, and simplicity. After the steam has once been 
raised to the working pressure, usually 60 |b., it is maintained 
at a pressure of 40 1b. while the engine is out of use, by a few 
jets of gas. This renders the apparatus especially suitable 
for intermittent work, such as is common to warehouses and 
similar establishments. About thirty of these engines have 
been laid down in and about the City during the past three 
years, and are all working satisfactorily. The most recent 
example of these engines is one which has just been erected 
in the Crutched Friars tea warehouses of the East and West 
India Dock Company in Hart-street, Mark Lane, and which 
we recently inspected. This apparatus is used for the pur- 
pose of lifting the teas, the work having been hitherto ef- 
fected by manual labour, as steam has been strictly pro- 
hibited in the building. In the present instance, the appa- 
ratas is fixed on the fourth floor of the building, which is 
five stories high, exclusive of a ground floor and basement. 
The boiler is placed in a corrugated iron house, carried on 
cantilevers, outside the building, the engine and apparatus 
being just inside the warehouse. The boiler, which is of 
the vertical tubular type, is of 2 horse power, and occupies 
an area of 3 ft. square, it is 2 ft. in diamater, has 164 tubes, 
and is heated by gas mixed with air, steam being generated 
very rapidly, The crane or hoist is worked by a vertical 
cylinder 6 in. diameter and 10 in, stroke. It operates a cage 
7 ft. by 5 ft. 6in., and which is raised by the engine and 
lowered by gravity, a friction brake being attached to the 
chain barrel of the engine for that purpose. Up to the 
present time the dock authoritics have been pleased to go 
on warehousing their teas in the style of their forefathers, 
the first importers. In this special portion of the ware- 
houses thirty-six men have been employed from time im- 
memorial in lifting tea from floor to floor by the staging 
process. Now at one fell swoop Mr. Jackson has knocked 
off thirty-four, retaining only one to tend the hoist below 
and one to drive the engine above. The cost of working is 
very moderate, and varies with the work done and the cost 
of gas per thousand feet. With an engine such as that we 
have just described the cost is found to be about 5s. per 
day for gas. Or, to bring it into lower terms stil], in con- 
stant working the boiler consumes 100 ft. of gas per horse 
power per hour; how much less is required depends upon 
the time the engine is in actual work. During our visit, 
steam was maintained at 75/b., and the hoist was in active 
operation and worked very satisfactorily. There are un- 
questionably many advantages attending this method of 
generating steam, to which its increasing adoption bears 
testimony. Another important point should not be lost 
sight of, and that is that the adoption of this method of 
working hoists and cranes, if more general, would tend, by 
the rapidity of delivery it ensures, to facilitate the circula- 
tion of heavy vehicles in some of our over-crowded 
thoroughfares. 


Beuwet’s Truper Roor at Brewrsenam.—The Snow 
Hill Station of the Great Western Railway at Birmingham, 
with which most of our readers are doubtless familiar, is 
about to be removed, together with Brunel's fine timber 
roof. This structure will be superseded by an iron roof 
and new offices of more commodious character. The old roof 
is an excellent example of carpentry, and, as such, deserves 
further notice at our hands which we purpose shortly to 
give it. 


InstrumMENTs OF Horse Torrurs.—At the Royal Institu- 
tion on Friday night, on the occasion of Professor Huxley's 
lecture on the horse, there was exhibited a number of large 
razor-edged flint stones, some with frightfully jagged edges 
with most terrific points, and many of them of great size. 
These were picked up from the roads as specimens of the 
eruelty inflicted on horses, at the present time. The inscrip- 
tion upon the black board to which they were attached was 
as follows :—* Instruments of Horse Torture employed in 
the Nineteenth Century on the Roads of the South of London, 
within the four-mile radius of Charing-cross. April, 1870.” 
The indignation felt was very great that such frightful 
barbarism should be practised at the same time, when by 
the adoption of the steam roller by the public bodies all these 
sharp stones could be pressed into the earth, and a ace 
flat and even road be made in a few hours. It is to be hoped 
ie ie en cinaioaean ak ene 
ing the use of steam roller compulsory on public 
bodies laying down loose stones. 





LONG SPAN BRIDGES. 

Wr publish, this week, the ge and some of 
the details of a bridge the late John A. Roe- 
bling, and which although never erected, will be found of 
much interest on account of the care with which the engi- 
neer had worked out all the details of a structure in which 


openings of the bridge 

tinuous trusses 1184 ft. 

clear, and ca 

The superstructure is bolted down to one pier, and left free 
to move upon rollers over the others. The towers which carry 
the cables at the middle pier form a part of the movable 
structure, and are, therefore, free to move with the trusses 
under variations of temperature. The roadway is supported by 
transverse rolled girders placed 5 ft. apart, 12 in. in depth, 
and 21 ft. 5 in. long. Between these girders, and underneath 
the rails trussed timber stringers are placed, and upon them 
are laid the longitudinal sleepers of the permanent way 
Every alternate transverse girder is suspended to the cables 
of the trusses, and all the girders are rivetted to the lower 
chord of the main girders. Each of the trusses is double 
throughout its length, the posts being separated by an in- 
terval of 2 ft., in the centre of which space the cables are 
suspended, the suspenders hang also in the same plane, 
as well as the rope stays passing over the towers below the 
cables. In the trusses the arches are relied upon for giving 
strength and rigidity, and the cables for strength alone, 
and the rope stays, six to each tower, to increase the 
strength of the structure as well as add to its stiffness. We 
intend to publish further details of this bridge next week. 


PERKINS’S HIGH-PRESSURE MARINE 
ENGINES. 
We subjoin an engraving of a _ of indicator diagrams 
taken from the engines fitted by 


rs. A. M. Perkins and 

Son, of Seaford-street, to the tugboat “ Filga.” We gave an 

account of the trial of these engines on page 236 of our last 
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number, and as we then described their construction, al] we 
need do here is to give the particulars relating to the two 
diagrams we now publish. One of these diagrams was teken 
from the forward and the other from the aft engine, and the 
particalars are as follows : 
Forward. Aft. 
Ib. Tb. 
Initial pressure per square inch 188.7 181.3 
Mean pressure per square inch in 
small cylinder gee a 
Mean pressure per square in. 


132.2 112.0 


25.7 20.3 
230 Ib. per sq. in. 
82 


200.8 HP. 


in large 


eylinders ‘ 
Pressure in boiler ... 
Revolutions per minute ove 
Total indicated horse power... 
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THE INSTITUTION OF CIVIL ENGINEERS.—There will be no meet- 
ing on Easter Tuesday 


la consequence of the great space taken up this week 
by our reports of the proceedings of the Institution of 
Naval Architects, we are obliged to defer, until our next 
number, the publication of many articles and letters 
already in type. 
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i ithe line. 


Cannon-street, 

branch to the Mansion House to the. 
new street, and the deprivation of 
trict of the railway on whi 
been promised them. He asserted 
politan Railway stations are rat-traps, 
eoalsenttles, and that the new 
Victoria-street, would be darkened and di 
both rat-traps and coalscuttles if the Act were 
and the anne were empowered to wi 
wieked will. 

It would be difficult to find ‘a greater number 
errors grouped together in a small space than may be 
diseovered in Mr. Crawford’s speech, which is animated 
with the same spirit that moved the opposers to the 


has 


z 
= 
qi 


if 


2. 


when objections so trivial and easily disproved were 
brought forward. 

The impression left upon the mind after studying the 
various reasons arged against the passing of the Bill, 
is that the Company has been generously relieved of 
mavy penalties consequent upon the nou-completion of 
the circle, that the inhabitants of the eastern districts 
are yery unfairly treated because the line will be 
abandoned, and that the new street will be disfigured 
by stations as objectionable as some others that can be 
pointed out on the Metropolitan line. 

The completion of the Inner Circle will be abandoned 
because the company possesses no funds to complete it ; 





22 | moreover, the period for the compulsory purchase of 


land requisite for the line expires next August, and 
| the company simply abandon that part of the scheme 
|they are under no obligations to complete, for they 
‘long ago complied with those conditions which had to 
be fulfilled before the deposit money could be with- 
| drawn, and they are under no penalty whatever to finish 
Being thus unable to complete what was 


Steel Hell America .. 259 || On Se -Line Surfaces ...... : : 

here Steam Engines ........”'.. 960 || Martin's Self-Canting Anchor’ '., 3e8 | always, and is still admitted to be, the best and most 
‘om Grave 80 GOy ......0.0s000e } “te 4 . : : 
nn ee vam efficient course for the District Railway, and pending 


“| the happier times when the original promoters, or some 


att 
Lite 


Bill when in Committee at the end of last month, and | 


Railway shall 


the Mansion House. 








STEEL RAILS IN AMERICA. 

Ar the commencement of the ep year about 
100,000 tons of steel rails had been laid down upon the 
various railways in the United States and Cuaabs, 
|together with some 10,000 tons of stecl-headed rails 
| equivalent to a length of nearly 1200 miles collectively, 
‘or about 3} per cent. of the railway mileage of t 
|States. It is only six years since the steel rails were 
adopted upon the permanent way of American lines, 
and such an extensive introduction of them since that 
itime, and in the face of the great difficulties of ex- 
‘eessive cost, speaks highly for the enterprise of Ame- 
rican railway engineers, and of their readiness to 
adopt improvements which have been recognised else- 
‘where. By far the larger proportion of the steel rails 
laid down here have heen imported from England, 
only a small quantity being of home mannfacture, and. 
idespite the excessive duties, the cost of freight, and 
ithe various charges, which help to swell the cost of 
foreign above that of home productions, the English 
market continues to be sought in preference to those 





ENGINEERING |more fortunate ones, shall be able to carry out the | 1 ; 
° | scheme, the petitioners in the present Bill seek to |few American steel works, where rails are manufac- 
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THE LINE TO THE MANSION HOUSE. | 


THE arguments advanced by Mr. Crawford, one of the | subway beneath the street nearly to the Royal Ex- | 
A J : J 


members for the City of London, on Monday evening, | 


against the passing of the Metropolitan District Rail- | 


| make the Metropolitan District Railway of the utmost | tured 


possible service to those whom it is most serviceable 
by bringing it into a central position in the City, and 
terminating it close to the Mansion House, with a 


change. The new line, after leaving the Metropolitan 
District a little east of Lambeth-hill, would run be- 


at prices absolutely in excess of those quoted at 
ome. 

| It is difficult to gain statistics of the behaviour of 
the 100,000 tons of steel rails now in service in the 
States, for they are scattered over such a wide ex- 

‘tent of country, and it is impossible to obtain definite 

|particulars of the ultimate life of steel rails, for the 
ood reason that none that have been laid down show 


way Act, 1870, were as unfortunate as his similes. | neath the new Queen Victoria-street, and terminate in | & c 
ay 7 re as unfortunate as his similes. | nea ’ Quee cto . viens of dag ott ; but thanks to the labouts 


The better judgment of Mr. Cross, the chairman of | 
the committee, under whose consideration the Bill had | 
passed, overruled the shallow arguments of Mr. Craw- 
ford, and saved the House the trouble of further con- | 
sideration, upon the propriety of interfering with the 
duties of a Select Committee. 

Whether by a coincidence, or as the result of a pre- 
concerted action on the part of the opposers to this 
Bill, a model of the Mansion House terminus, inaccu- | 
rate in almost all particulars, was on view in one of | 
the committee-rooms, without the sanction or even the 
knowledge of the promoters. It transpired from in-| 
quiries made in the Lower House of the First Com- | 
missioner of Works, and in the Lords of Earl Gran- | 
ville, that the consent of the Lord Chamberlain was | 
grauted to the City Remembrancer to exhibit this un- | 
authorised model, which, as the Earl of Devon said, | 
grossly misrepresented the facts of the case. 


a station at Bucklersbury. 

It is expressly provided in the Bill that any shafts 
or openings for lighting or ventilating the line, which 
shall be made in the centre of the new street, shall not 
exceed 15 ft, in width, and the parapets or screens 


‘around the openings shall be kept so low as not to 


interfere with the light of the adjoining houses, In 
conformance with this stipulation, the oor in the 
street at the station would be made only 12 ft. wide; 
they would be divided into four short lengths, which 
would be surrounded by an ornamental parapet like 
that around the enclosure in St. Paul’s Churchyard, or 
at the ventilating shaft adjoining Westminster-bridge, 
over the subway from the railway platform to the 
House of Commons, and this screen or parapet is to 
be of such a design as shall meet the approbation of 
the City authorities. 

It is not by any means intended to reduce the width 


It is somewhat difficult to understand the motives |of the street where the ventilating openings would 
which have stirred up all this violent opposition to the | cour, any more than it is wished that the openings 
construction of a few hundred yards of line which | themselves should offend City esthetics. The width of 
will damage no property and ineonvenience no person, | the street is.at present 70 ft., and this width would be 
while it will benefit the vast mass of metropolitan | increased to $5 ft. for the length of the openings, so 
daily travellers. The Board of Works are no im-| that the full breadth of the street would be maintained, 





placable enemies to the scheme; it is apparently the 
civic mind which is embittered; and the civic mind, 
refasing to listen to the arguments of Mr. Haywood, 
its engineer, who points out the advantages of the 
proposed line, prefers to air supposed grievances in 
the House 

In his speech the other night, Mr. Crawford referred 
to the great metropolitan railway movement in 1863, 
when one-fourth of the City was scheduled for de- 
struction, and 33,000,000/, were required to construct 
173 miles of proposed line, and reminded his hearers 
that the Metropolitan and Metropolitan District Rail- 
way Companies had been selected for the construction 
of the Inner Circle, or, to place it more correctly, 
Mr. John Fowler’s scheme was approved by committee, 
and the companies were fares for its execution. 
But, now, the representative of the opposition to the 
Mansion House Gee goes on to explain that the Dis- 
trict Company has been released on the plea of poverty 
from fulfilling its contract; has been permitted to 


and the obstruction would be no greater than that 
made by a cab rank, while the houses would gain by 
the improved light resulting from the increased width. 


harmonise with the surrounding architecture, it must 
be remembered that the building will oceupy but a 
small corner lot of ground at the junction of Bueklers- 
bury and Queen Victoria-street. 

All apprehension, therefore, on account of street 
disfigurement may therefore be dismissed, while the 
construction of the line itself will create no difficulties 
with the Board of Works, whose subways woul 
simply have to be divided and somewhat diverted. 
The question, then, remains whether the District Rail- 
way thould be given over to the public service in- 
complete, or whether, with a small additional expense, 
its entire usefulness should be developed. The Inner 
Circle may some day be completed, but it will be long 
hefore the one-and-a-half or two millions nece can 





abandon that part of the proposed circle east of 





As for the terminal station, about which such lively | 
fears arise, lest its appearance should not strictly | 


d | the Freedom. Iron and. Steel 


be raised for the purpose; but the Mansion House | had 


lof the Railroad Commissioners of the State of Massa- 
ichusetts much interesting information has been 
‘collected which gives us an insight into the opinions of 
|American railway engineers upon the subject, and 
‘affords us minute particulars of half of the gross 
|quantity which has beea laid down during the past 
| seven years. ie : 
| Since 1864 twenty-six different railways have sub- 
' stituted 49,800 tons of steel for iron rails, in quan- 
ltities from 100 to 15,000 tons, representing a total 
length of 518 miles of line. The weight of the sec- 
|tions employed ranges between 521b. and 671b. a 
‘yard, and the cost, which varies greatly, may be 
{broaily estimated as varying from 50 per cent. in ex- 
cess to twice the cost of iron rails. 
The Pennsylvania Railroad Company has been by 
‘far the largest, as well as one of the earliest pur- 
| chasers of steel rails from this ee Commencin 
lin 1864 they possess at present nearly 20,000 tons 
irails, of wach 14,794 were in position at the end of 
December last, representing a length of nearly 146} 
‘miles of railway. ‘T’he total quantity is rolled into 
‘three different sections, weighing respectively 56 lb., 
65 Ib., and 67 1b. per yard = — following proportions : 
2,508 tons, weighi . » 

16,646 3 ‘ « Cob, dnd O7 Ib. per yard. 

19,244 tons. 

Of the lighter section, 29.52 miles were laid up to 
the close of the year; of the heavier, 116.87 miles. 
i These rails have been laid upon the lengths of heaviest 
traffic, upon steep gradients, sharp curves, and in 
station yards, where a constant shunting is going for- 
ward. The Pennsylvania Railway Company has pur- 
‘chased from nearly all the manufacturers, American 
and English, from the aac, ese Steel Company, 

mpany, from Sir Jolin 
Brown and €o., Messrs. Cammell, from the Barrow 
Hematite Woe me tee. “ys ro Iron ye Steel 
Company. 0 unable to any informa- 
tion of the life of the steel rails on this line, none 
having been worm out yet, we have recorded the 
number of up to the end of last September. 
At that time 14,500 tons had been laid, and 354 rails 
broken from all causes, aud this number includes 
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66 rails which — maeee | ig defective, and —_ 
were bought as » to down u ings. 
Furthermore, it is to be remarked, that “the bulk of 
these breakages occurred during the earlier periods of 
the introduction of steel rails, and particularly with 
those of American manufacture. The result of a long 
experience and careful investigation of the subject 
upon this line, shows the wide difference in the 
circumstances which lead to the fracture of steel 
and iron rails, the latter yielding generally after 
long wear and much distortion, giving evidence 
of the approaching fracture ; steel rails, on the con- 
trary, assert their character shortly after they have 
been laid, the first few days being generally sufficient 
to discover the existence of any weakness, which an- 
nounces itself by a fracture, or, still earlier, while 
being unloaded from the wagons. ‘The following 
observations of Mr. John A. Wilson, Chief Engineer of 
the Pennsylvania Railroad, possess great interest and 


value: “ The first and most easily ascertained cause of | p 


breakage is that the rails are sometimés made out of 
improper material, the steel containing too large a pro- 
ge of phosphorous, in which case the metal will 
brittle, and the rails will break easily during the 
ordinary process of hauling, loading or unloading, or 
ae in the track without the presence of any flaws. 
Vhen the metal is good and free from this defect, the 
precise cause of breakage is from flaws and cracks 
visible and invisible. unching holes in the necks of 
rails, and particularly cutting spike notches in the 
base, tend to produce cracks, or develop lines of weak- 
ness, which cannot be observed by inspection, but will 
render the rail more or less liable to break at these 
points. Holes for bolts, drilled (not punched) 
through the necks of steel rails, are not found to 
give any trouble, and the simple expedient of a 
wrought-iron half chair, as used on the road, 
answers every purpose of a stop, to prevent creep- 
ing in the track, and makes it unnecessary to cut 
notches in the base, All steel rails should be 
closely inspected, and none accepted that have the 
slightest indentation or appearance of cracks in the 
base. Flaws or cracks in the rail will be produced by 
the existence of cavities or blow holes in the ingots 
from which the rails are rolled, and the best preventa- 
tive of this is to cast the ingots of large size, carefully 
cut out any flaws that may appear on the surface, and 
draw down the ingots under the hammer to, say, one 
half their original size, which thoroughly consolidates 
them, draws an even temper throughout, and givesasolid, 
uniform rail. Everything else being perfect, I am satis- 
fied from close and extended observation that the great 
cause of steel rails breaking is that they have been in- 
jured, strained almost to the breaking point, in the 
pe of straightening at the mill, that until some 
tter way of straightening steel rails is found, and so 
long as they are subjected to the pressure of the 
straightening presses of our rolling mills, they should 
be straightened while as hot as will allow of their being 
handled. The force applied in straightening, cracks 
the thin scale on the surface of the rail, apparently in 
the direction of the line of strain, and in nearly every 
case where steel rails on the Pennsylvania Railroad have 
broken without any other evident cause, the break 
has been at one of those points marked by the 
straightening press.” 

The Erie Railway Company three years later in 
following the nanan of the Pennsylvania Railroad, 
have only 8509 tons of steel rails Inid equivalent to 85 
miles of line. The first lot was laid down in 1867 when 
10 miles of Sir John Brown’s make, and one-third of 
a mile of Krupp’s were purchased. By the autumn of 
1868, nora, Ae miles more had been laid, 32 miles 
of Sir John Brown’s, 30 miles of Cammell, 5 miles of 
Dowlais, and S$ miles from the Rensslaer Ironworks of 
Troy, New York State. The weights of the sections 
varied per yard as follows : 

Brown's 
Krupp's 
Cammell’s 
Dowlais 


65 Ib. 
624 Ib. 
65 " te 
56 Ib. and 50 Ib. ,, 
66 Ib. » 


per yard 


the fact that all of these rails 

at perfection in the process 
of manufacture had n attained, the breakages 
have been far smaller in proportion than in the Penn- 
sylvania Railroad, seven only having been fractured, 
and those without any assignable reason. Of these one 
had been in use for seventeen months, but all the 
others broke before they had been laid down three 
months. All of the fractures occurred with rails of 
English manufacture. In estimating the lives of 
these rails the same difficulty occurs, that there are no 
sufficient data to go upon, but the experience upon the 
Erie Railway affords a comparison of their durability as 


Owing probably to 
were made before a 





compared with iron rails. Thus, when the first were 
laid down in the spring of 1867, a spot was selected 
in the yard at the terminal station at Jersey City, 
where all out-going and in-coming freight trains would 
pass over them, a similar number of iron rails being laid 
down beside them simultaneously. These latter were 
removed three times during 1867, six times in 1868, 
and three times up to the 9th of June, 1869. At this 
date another line of iron rails was laid down, which 
relieved the steel rails of one-half of their duty, and 
these required renewal the following October, while 
the former showed hardly any signs of wear. 

On the New York and New Haven Railroad steel 
rails have been in use for a little more than three 
years, 5500 tons having been laid over 564 miles of 
line. The rails of Brown’s and Cammell’s make, 

rincipally the latter, have shown altogether only 
— or five breakages, and in each of these the fracture 
could be traced to accidental damage inflicted in the 
rocess of laying, and of some concealed flaws. On 
the Lehigh and Susquehanna Railway about the same 
number of steel rails are laid down, the first employ- 
ment commencing at the beginning of 1868. The 
usual number of breakages are reported by this line, 
three rails having given out through punching, and 
one from an untraceable cause. 

The Philadelphia, Wilmington, and Baltimore Rail- 
way are able to show results yet more favourable ; 
this company first began to use them in 1864, and 
have now 3110 tons in use. The bulk of these was 
of Brown’s make, and a small quantity from the Penn- 
sylvania Steel Works, the only breakages reported 
being two rails of the last-named manufacture, and 
those, when examined, showed signs of imperfect 
manufacture. 

The Boston and Albany road shows quite a different 
and unique experience. In September last they had 
laid down 1200 tons of Brown’s, Guest’s, and Cam- 
mell’s rails, out of which seventy-one rails fractured, 
most of them breaking in curving after they bad been 
punched for spikes. A most natural result, and one 
which corroborates the experience of nearly all the 
other users of steel rails in the State. It is scarcely 
worth while to place on record the testimony of more 
American railway companies. We have quoted the 
chief ones; and as their experience is, so is that, of all 
the rest. 

Although steel-headed rails have been quite exten- 
sively adopted on American railways during the past 
few years, and are now coming more largely into use, 
the fength of time they have been in actual service is 
too short to give any satisfactory experience of their 
durability and efficiency. 

On the Erie Railway several thousand tons (equal 
to 21,786 rails, out of which 107 proved defective) 
were laid down from the works of the New Jersey 
Steel and Iron Company, Trenton, but this was done 
only last year; on the Philadelphia, Wilmington, and 
Baltimore Railway steel-headed rails of another 
make have been in wear twelve months, without show- 
ing signs of failure. Onthe Pennsylvania Railway the 
limited experience is similar to that with rails of an- 
other form. There are, however, a few tons from the 
Trenton Works which have been in use for four years 
without showing signs of wear, and on the Connecticut 
River Railroad a few tons of the same manufacture 
were laid down in 1866, and are now in first-class 
order. 

But although steel rails have been so extensively 
introduced into the States, and their adoption must 
every year become still more extended, the duties 
which now add some 64 per cent. upon “the cost of 
imported rails, must prohibit their use upon all lines 
where the traffic is not extremely heavy. 

Mr. Brydges, engineer to the Grand Trunk Railway 
of Canada, proposes to furnish his line with steel rails 
during the present year, at a cost of 64 dol. currency 
per ton. The manager of the Philadelphia, Wilming- 
ton, and Baltimore Railroad, on the other hand, quotes 
the price for the same rails in the States at 105 dol. 
currency, and states that he has to pay 83 dol. for 
iron, 19 dol. more than the steel rails cost in Canada. 
In the face of such probibitory charges, the wonder is 
that so many miles of the lattershould be laid down every 
year, and the condition of the home manufacture is 
not more favourable. Under the existing circum- 
stances, therefore, the lines of secondary importance 
will searcely adopt steel, except in very limited quan- 
tities, and places where traffic is much concentrated. 
Mr. John C. Pratt, the President of the Ogdensburg 
and Lake Champlain Railways, in speaking of his own 
road, expresses the position of many other American 
lines. He says, “Our passenger traffic being com- 
paratively small, our iron wears longer than on roads 
that are traversed by a good many heavy express trains. 


At 140 dol. per ton for steel rails, the present ( 
tember, 1869) price of the best quality, it is Am 0 
for us to renew the iron rails once in seven years, and 
thereby save the large outlay of capital required for 
the first purchase. Until, therefore, our business re- 
quires an annual renewal of twenty per cent. of our 
track, or until the difference in the price of steel and 
iron is materially less, we shall continue to make use 
of iron rails.” 

This excessive cost of steel rails has naturally in- 
duced the greatest possible watchfulness on the 
of American engineers, and the results of individual 
experience so far as they have been recorded differ but 
little, in pointing out the best means of preserving 
them. Briefly, the experience amounts to this; that 
punching the foot of a rail isalmost sure to result gee 
m fracture, and that’ the rail will certainly fail, 
during the operation of curving it, after it has been 
so punched. That it is highly objectionable either to 
drill or punch the web of a rail at the ends for the 
purpose of fishing, to obviate the necessity of doin 
which suspended joints are much in favour, although 
the testimony of some large users of steel rails tends 
to show that, when carefully drilled, the fish-joint may 
be safely used. Above all, the greatest care has been 
found necessary in handling them before they are laid 
down, inadvertent blows commonly inducing fracture, 
as evidenced by a large number of breakages on 
American railways clearly attributable to this cause. 


AERO-STEAM ENGINES. 

It is greatly to be desired that the advocates of 
mixed air and steam engines, or “ aéro-steam” engines, 
as they have been lately called, would lay before the 
engineering profession the results of a series of ex- 
periments calculated to either prove or disprove the 
accuracy of the statements which are so freely made as 
to the vast economy which their methods of working 
are capable of effecting. It unfortunately happens 
|that by far the greater number of the experiments 
|which have been made on the use of air and steam in 
|eombination—and, we believe, all experiments of 
|which the results have been published—have been 
jearried out on engines and boilers of indifferent—or, 
iat all events, not of a high-class—construction, and it 
thas been argued that the good results attained in 
these cases would be equally obtained when engines 
of a better class were experimented on. We pointed 
out, some montlis ago, that, in our opinion, there were 
no valid grounds for such an argument, and no evi- 
dence has yet been brought forward which tends in 
any way to make us modify the conclusion at which 
we then arrived. 

The idea of using air in combination with steam for 
driving an engine is very far from being a novel one, 
and numerous records are to be found in the patent 
specifications of this and other countries, and in some 
of the older engineering books, of plans for carrying 
out this system of working. Broadly speaking, all the 
| “‘ aéro-steam” engines which have been hitherto invented 
| may be divided into two great classes, one class—and 

by far the larger one—including those arrangements 
in which the mixture of the air or gases with the steam 
| is effected within the boiler ; and the other class com- 
| prising those in which the combination of the air with 
the steam is effected after the latter has left the boiler. 
The only arrangement of the last mentioned class which 
has attracted any great attention—at all events of late 
years—is that invented by Mr. James Parker, and de- 
scribed by us about three years ago.* According to 
Mr. Parker’s plan high-pressure steam taken from 
an ordinary boiler is discharged through a series of 
jets so arranged as to cause a current of steam mixed 
with an induced current of air to flow down the pipe 
jleading to the engine. With a pressure of about 
| 50 Ib. per square inch in the boiler supplying the steam 
| Mr. Parker gets a pressure of about 17 |b. in the 
| supply pipe leading the mixed steam and air to the 
| engine. 
| As to the first-mentioned class of aéro-steam en- 











Pras namely, that in which the mixture of the steam 


jand air is effected within the boiler, it includes a 


Iter 
| Variety of arrangements. In some cases it has been 


| proposed to take the hot gases from the chimney or 
| uptake and inject them into the boiler; in others the 
iden has been to carry on\the combustion in the fur- 
nace under such pressure that the gaseous products 
could be led at once into the boiler without further 
compression ; while in others, again, it has been pro- 
posed to force the air into the boiler through pipes so 
arranged that the air during its passage through them 
may be highly heated. The so-called Warsop engine, 
of which so much has lately been said, and for which 


© Vide page 61 of our third volume. 
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such great advantages have been claimed, bel to 
this latter rer We say “ so called” heen. an 
a t which appears to us to be identical with 
Mr. Warsop’s was patented in America, and described 
in a journal circulating in this country, some consider- 
able time before Mr. Warsop’s patent was applied for. 
The American patentee to whom we refer was Mr. D. 
B. Tanger, of Belfontaine, Ohio, whose invention was 
described as follows in the Scientific American of June 
30th, 1866 : 

The improvement under consideration is one am the 
many intended to economise the use of fuel, and to make 





claim that the application of that to a boi 
and engine prevents the formation of incrustation, 
does away with priming, and effects a considerable 
economy of fuel. Now we have no wish to deny that 
under certain circumstances results have been obtained 








TANGER’S ARRANGEMENT FOR INJECTING AIR INTO BOILERS. 


available a larger portion of the caloric generated by com- 


bustion. The illustration annexed represents a longitudinal 
vertical section of a boiler, A, similar in form to that of the 
locomotive. From the top rises the steam dome, B, provided 
with a cap, C, from which the steam is conducted to the en- 
gine. Eis a pipe extending through the top or side of the 
boiler, and communicating with a serpentine pipe, F, situated 
directly under the crown sheet of the firebox, b: From this 
serpentine pipe extends another, G, down in the space be- 
tween the outside of the firebox and the inside of the 
boiler. This is connected with the horizontal pipe, H, which 
is shown by the openings and dotted lines, and surrounds 
the bottom of the firebox. 

The pipe is provided with a set of nipples, N, opening 
dvenuenl. Now, through the pipe, E, ? forced a or 
common atmospheric air, which, by traversing the serpentine 
pipe, is heated and discharges through the nipples, imparting 
additional heat to the water, and aiding in the circulation of 
the water and the disengaging of the steam. The air or gas 
is forced into the boiler by a pump or other similar device, 
and its return is checked by the valve, 1. When the pump is 


not in operation the connexion, J, is opened between the | 


steam space and the pipe, E, to produce an equilibrium, and 
allow the water to rise in the pipe to prevent burning. K 
is a similar pipe for a similar purpose, which enters the boiler 
from the front or side, and connects with another serpentine- 
formed pipe, L, which surrounds three sides of the firebox 
close to the sides. This, also, has a check valve, O, and con- 
nects with a return pipe, M, running along the bottom of the 
boiler, and provided with downward opening nipples, N. Its 
operation and design are precisely similar to the first described 
P The object is to introduce to the water in the boiler 

ighly heated air or gas, which shall utilise the heat in the 
firebox, aid in the circulation of the water, and thus indirectly 
in the — of steam, and directly by imparting ad- 
ditional heat. 

The illustration which we annex has been carefully 
reproduced from that accompanying the above descrip- 
tion ; and it will be seen that it shows an arrangement 
which—in our opinion at all events—is practically 
identical with that employed by Mr. Warsop. It is pos- 
sible—although we fear scarcely probable—that there 
may be some hidden differences between Mr. Warsop’s 
and Mr. Tanger’s plan which we have failed to discover, 
and in that case we shall be glad to afford Mr. Warsop 
every facility for pointing out what these differences 
are; but meanwhile we feel compelled to express the 
Opinion above stated. Mr. Tanger has no European 
patents, and inasmuch as the Scientific American 
is extensively circulated on this side of the Atlantie, 
his plans—which may be briefly described as pumping 
air through heating pipes and discharging it into a 
boiler in a number of finely divided streams—are 
public property in this country at all events. 








which appear to warrant the above claims, in those parti- 
cular cases ; but what we object to is, that these results 
should be made the foundation of totally fallacious argu- 
ments as to the value of the “aéro-steam” system of 
working. It may be that the injection of heated air, 
into a boiler is under certain circumstances a good way 
of promoting the circulation in that boiler and thus 
preventing the evils by which a want of proper 
circulation is attended; but it by no means follows 
from this that the injection of air is the best way of 
producing circulation under all circumstances. On the 
contrary, until we have clear evidence afforded to us 
that the injection of air so far improves the economic 
evaporation of, not a bad, but a thoroughly good boiler, 
as to more than repay the cost of forcing in that air, 
we shall regard the system merely as a means of 
counteracting faults of construction which should not 
have any existence. ‘ 

As with the boiler so with the engines. Non-con- 
densing engines having unjacketted cylinders, sup- 
plied with steam at from 40 lb. to 50 lb, per square 
inch, and worked with but little expansion, have in 
certain cases showed more economical results when 
worked with a mixture of steam and air than when 
worked with steam alone in the ordinary way. But 
we submit that such engines—although we regret to 
say that large numbers of them exist—are not fair 
examples of steam machinery, and that the credit to be 
derived from beating them in economy is but very 
small. Given an engine consuming say 8 lb. or 10 1b. 
of coal per indicated horse power per hour, and the 
difficulty of making such alterations as will produce a 
more economical result is not great. If the aéro- 
steam engive is to take a high position in the fature, 
it must do far more than this; it must be proved to 
be more economical both as regards fuel and mainte- 
nance than steam engines of thoroughly good con- 
struction, such as are turned out by our leading 
makers ; and at present we have but small hope that 
any such proof will be forthcoming. In making this 
assertion, we have no wish to discourage Mr. Warsop, 
Mr. Parker, or others, who, like them, are experi- 
menting on the use of steam and air in combination ; 
but what we desire to point out is, that they would 
save themselves much useless present labour and ex- 
pense, and future disappointment, if, instead of con- 
tenting themselves with beating indiflerent steam 
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the City sometime next month, to be followed, alter 
another year’s sepping and mining, byan assault upon the 
Mansion House itself—the very Kedan of the citadel. 
After the inspection the detachment retired in skirmish- 
ing order to Willis’s Rooms, the head-quarters of the 
Commissariat Department, and refreshed themselves at 
the dinner provided by Mr. Fowler, They then once more 
fell into the ranks, and under the presidency of Mr. 
Cubitt, resumed the subject of their anaes’ work, 
which was ably introduced by the reading of a com- 
ap ge paper on the Metropolitan District Railway, 

y the Hon. P. J, Stanhope—not the least efficient 
member of Mr. Fowler’s staff. 

The inspection commenced at Westminster-bridge 
Station, the present terminus of the railway, and was 
continued underground to Blackfriars - bridge, the 
point to which the railway will shortly be opened. 
he works on this length of line were fully described 
in our last number, and every one must admit that 
ample food was provided for those students who could 
assimilate it. The searching questions addressed to 
the leaders of the expedition, proved that genuine 
practical information was the result aimed at by all 
present. Thus, a full explanation was demanded of 


| the apparently indiscriminate use of cast and wrought- 


iron girders in the covered way, and the relative 
durability of the two materials under the conditions to 
which they are subjected in Mr. Fowler’s railways, 
where the funnels of the engines, vomiting hot gases, 
pass within a few inches of the girders almost every 
minute, was also a subject for elucidation. Again, the 
limiting stresses adopted in the iron, brick, and concrete 
structures were fully discussed, and the question of 
vibration was considered when walking over the sand 
ballast and tan, upon which the rails are laid through 
the sacred precincts of the “ Devils Own.” The pre- 
dilection of. the ‘femple authorities for sand was com- 
mented on, and various conjectures were made as to 
their reasons for demanding 2 ft. of sand over the top 
of the railway arch ; one ingenious student suggesting 
that it was a far-sighted provision against a possibie 
strike of the blotting-paper manufacturers. 
Considerable interest was evinced in the works 
at Blackfriars-bridge, and truly at this point there 
are plenty of materials for an animated archeological 
discussion. The railway is there pierced through a 
perfect quarry of stones, and forest of blackened piles, 
the remains of structures once existing at the mouth 
of the Fleet, but of which we kave now no record. The 
course of the Fleet river can now be traced under- 
ground only, but it was once a characteristic feature 
of Old London. Its place is, however, occasionally 
faintly indicated on the surface by the present names 
of the banks which its waters once christened; as in 
the instance of Holborn, or rather Oldbourne, or Old 
River, Valley—for this is one of the many examples 
of the prodigality of the old citizens in the distribution 
of their aspirates, the melancholy result of which is 
evidenced in the painful economy their descendants are 
obliged to exercise in that respect. As we have ob- 
served, the course of the Fleet must now be traced in 
the dark ; but if any one should follow it down from its 
source they would be rather puzzled upon approaching 
the terminatian of their journey; for the outlet has been 
diverted and re-diverted until the whole of the ground 
is a perfect honeycomb of arches and culverts. Any 
one of these openings would have allowed Father 
Thames to pay bis respects to the Metropolitan Dis- 
trict. Railway, and if an effectual dam had not been 
made to his progress, he would have obtained a free 
pass for the whole length of the line to its commence- 
ment at the West London Railway, without going 
through the usual formality of applying to the general 





engines, they would ascertain carefully and without 





manager. . 
Some three hours were spent by the students in 
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the examination of the works, and then, as Mr. Fowler 
evidently approves of the old aphorism about all work 
and no play, the scene was shifted from the railway 
to Willis’s Rooms, and the keyn~te of the entertain- 
ment from Grave to Gay. 

The old Roman engineer, whose work Mr. Fowler 
often lays bare in his burrowings, had his spirit been 
able to communicate wita his brother engineer in the 
orthodox manner, would doubtless have rapped out a 
dismal prognostication of failure for Mr. Fowler’s little 
dinner party. For, in common with all other caltivated 
Romans, he would have held that, to be successful, 


the repast should consist of not less in number than | 
and that, | 
“ who otherwise shall dine, are like a troop marauding | 


the Graces, nor more than the Muses; 
for their prey.” However, there is such a thing as 
good fellowship, and as this was present in abundance, 
the presence of a hundred guests did not detract in the 
least from the pleasautness of Mr. Fowler’s hospi- 
tality. 


ln welcoming his guests, Mr. Fowler referred to their 
number, which necessitated his getting on his legs in | 
order to be heard, and so apparently going through | 


the formula of a set speech. But he told them to 
imagine they were 
that he was addressing them in conversation in 
vidually across that table. 
dinner as a personal introduction, and if at any time 


they thought he could advise them, or be of service in 


| 
l- 


any way, they were not to hesitate to call upon him. | 


A few words of advice were. proffered in the g 
and kindest manner, falling rather like dew th 
thunderstorm, which men of less tact might 
sidered suitable from a past-president to students 
Fowler cited trained as an hydraulic eng 
neer, but diverted at a moment notice into the f 
swing of railway making—as an illustration of the ad. 
vantage of students qualifying themselves to ac 
post which may present itself. They were to make th 
selves complete engineers by the study of details, as link 
by k is made the coat of At th : f 
she did not discourage the development of spécia/t 
and wisely so, for, to borrow Sir William Temple 
homely illustration, “the abilities of a man must fal] 
short ‘on one side or « ther, like too scanty a b anket 
; if you pull it epon your shoulders 
you leave your feet bare ; if you thrust it down upon 
your uncovered.” In con 
tlusion, Mr. Fowler gracefully and generously acknow- 
ledged the services of his staff; and surely it must be 
a pleasant duty to serve under a chief whose matured 
Judgment is so readily proffered in all cases of doubt 
or difficulty; and who shows by this acknowledgment 
that he has the rare courage to Pp it in practice 
the precept of Ennius, that we may light another’ 
toreh by our own, which will give us none the less 
light for that it gives another. Upon Mr. Cubitt de. 
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himself. 
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we 
you are a-be i 


shoulders are 


vour leet 


volved the pleasing duty of proposing Mr. Fowler’s | 


health, and it was received with an enthusiasm which 
must have convinced Mr. Fowler that a full apprecia- 
tion was entertained by all present of this practical 
exposition of the principles of good fellowship, between 
the younger and senior members of the profession 
advanced in his well-known add ’ taking the 
chair as President of the Institution of Civil Engineer 
The scene was once changed from 
Grave, from Willis’s Rooms to Great Geor 
Mr. Stanhope, in bis paper, gave a Clear and logical 
analysis, of the different steps in the gradual develop. 
und system of railways by Mr. 
1 discussion upon the broad 
traflic in overcrowded 
motive } which it 
under certain 
given conditions. Th the challenge 
ated and mutually mstructive de- 
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Se 
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streets generally, and of the 


the n 


is ost advantageous to adopt 
e students accepted 
re adily, and an anim 
bate followed. 

Thus the whole of Mr. Fowler’s programme was suc- 
cessfully carried out—“ 
and we hold that it 
aspirants for er 
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to severe’ 


to all 


siothinl 


gineering 
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rry W onx,.—Ir 
publish don the subject of préventir 18 
work of the Houses of Parlian Barry states 
that, while convineed that will greatly 
agyravate the difficulties, and wuch increase the ultimate 
cost, of dealing with the question, he is anxi to be 
considered as expressing any qualification of the 
given in his letter of the 13th of May, 1869, that no 
has vet arisen of a nature to affect the general stability of 
bat, as many of the smaller pinnacles and de- 
nta will be the parts most injuri y af 
and may become dangerous if no steps are taker 
them and secure their safety, he is apprehensive of 
y measures ¢ 
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sitting round his own table, and | 


They were to consider this | 
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NOTES FROM THE NORTH. 
Graseow, Tuesday. 
Glasgow Pig-Iron Market.—During the last week there 
has been considerable firmness in the local pig-iron market, and 
a large business has boen done at advanced prices. At the elose 
| on Wednesday last the prices were 55s. 10)d. cash, and 56s. 2d. 


| one month; the following day there was no market, as it was the | 
spring sacramental fast day ; but on Friday prices advanced to 


| 56s. 44d. cash, and 56s. 8d. one month. esterday there was a 


| further advance, and from 56s. 8d. to 57s. cash, and from 57s. to | 


| 


| 57s. 2d. one month were paid. To-day the market again opened 
| firm, prices varying between 57s. 56s, 1044. cash, and 57s. 44d. 
| and 57s. lid. one month. No. 1 Coltness and No. 1 Gartsherrie 
are both quoted at 64s. 6d., No. 1 G.M.B at 57s. 3d., and No. 3 


at 55s. Od. 


| a good deal of excitement, and the demand is steadily increas- 
|ing. The Coltness and Gartsherrie firms have orders on hand 
| for as much iron as they can produce. At Gartsberrie the daily 
output is hetween 300 tons and 400 tons. For the week ending 
9th of April the shipments of Scotch pig iron were 17,387 tons, 
| while in the corresponding week of last year they only amounted 
| to 12,930 tons. ‘The total shipments since 25th of December 
| last are now 177,060 tons, or 19,556 tons over the shipments in 
the corresponding period of 1868-69. The malleable tron trade 
is equally brisk. Most of the leading firms in the Giasgow 
| Coatbridge, and other districts have snfficient orders on hand 
for the next few months, and the result is that prices are firmer, 
I'he stock of puddied iron in hand is very light, in fact it 
is almost ni! at most of the works, and the men employed at 
establishments where the truck system and monthly pays are in 
peration seem to be aware of the brisk state of trade which now 
revails, and it is announced that in some instances they are 
bout to seize the lieving themselves 
in those social stated that upwards of 
rty puddiers employed at M Ironworks gave notice on 
iturday last that, unless fortnightly pays were conceded to 
off work that day fortnight. In the 
activity, ana the same 
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"Arts. 
Society of Arts (Mr. 
report 
§ paper on “ 
recommitted, with u 
tatement Mr. Sang wished to make on the subjec 
| of the committee on Mr. Sang’s compensation of the pendulum 
| for changes in temperature and in atmospheric buoyancy was 
set read. Mr. Sang’s the report stated, aimed at 
giving a number of adjustments of an important character in 
the never been united in 
was accom- 


Kova 
tl i the commuttee 
Braced Arches” was 


structions to the commiuttec 
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was 


System, 


ymvenient form, and which had 
any one clock before. The methods by whi 
plished, though not new, were unusual, to say the least, and had 
been made in a manner Mr. Sang’s own by his superior skill in 


| most cc 
| this 
tl 
| 
| computing their proportions, and thereby perfecting their mann- 
| facture, so fur as he had yet gone in that The com- 
| mittee offered him their highest tribute of praise for the design, 
and thought that they should subseribe amon themselves, or 
ly Government for funds » a clock to be « 
eted on Mr. Sang’s plan, severely 
Royal Observatory for the benefit « ne-signals daily pub- 
lished in the city. The report was The com- 
mittee on Mr. Sow’s improvement in stop - cocks reported 
that they were of opinion that method prop oy 
Mr. Bow was well worthy of put to the test on a 
long trial, under conditions where the tear and wear of 
or p-¢ were considerable. The report was 
A of a new method for warming and 
idings was cou 1} by Mr. Robert Aytoun, 
e plan proj t air is induced 
windward passes through a 
t into the lobbies a aircases, which con- 
Means are provided by 
| to the leeward side o 
through the 
yas im pelle« v } action of thorough 
l draught. This. Mr. Aytoun s s sufficient ventilation, 
ig to be des the means of carrying it 
» professed to be given in the paper. Under this 
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| These 
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; . , It he 
or is confident that no fires will b 


| , the aut 

nd bedroor owing t ra} 
| warm sir through the apartments. Mr. Aytoun’s paper was 
| remitted to a committee. A paper by Mr. T. W. Cowan, C.E., 
inmunication acress the 


} on tle various schemes proposed { 
| English Channel, was left. over till next meeting. 
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City of Glasgow Union Railway.—tin view of the twelfth 
half-yearly meeting of the Union Railway Company, to be held 
jay week, the directors have issued their report. it con- 

» report of the engineers, Messrs. Fowler and Blair, who 
tien of the works on the 
xe contractors, Messrs. 
since our last report, bas 
throug rectors state that the St. 

Snoch station in Dunlop- et ¥ od over to the Glas- 
| gow and South-Wester: lway Com] yext month, in time 


gow a 


| 


| thas 

progress made in the constru 
'Ciry of Glasgow Union Railway by tl 
| Brassey, Kelk, and Waring Brothers, 


»d 
ai 


out been satisfactory. 


for the summer arr 
Commission. — The Commissioners ap- 
Lire intothe pollution of rivers and streams have con- 
jon of their preliminary investigatior Their last 

j meeting for the present was held at Kilmarnock on Thursday last, 
| and on the evening of that day they returned to London. Inthe 
' jilasgow, the Vale 
fac tores, 


is, 


urse of two or three weeks they will visit ¢ 
f Leven, and other distriets e ved in ¢ yt 

i on conclading their inquiri yey will again return to the 
| metropolis. Written queries will be transmitted from London 
| to the various towns which have been visited, and the autho- 


i 
ic 
manu 
} 


State of the Tron Trade.—In the pig iron trade there is | 


r} Russian 


i, and placed in the | 


| rities, as well as manufacturers, proprietors, and all others im- 
terested, will be requested to communicate any information they 
tay possess on the subject. When the information to be thus 
obtained has been collected, the Commissioners will, if necessary, 
again visit the various cities and towns and examine witnesses. 
It will thus be seen that their labours are likely to extend over a 

| eonsiderable period. 


NOTES FROM SOUTH WALES. 
Carpirr, Tuesday. 

The Welsh Iron Trade.—Gradually, but somewhat slowly, 
the iron trade of this district assumes @ more active position 
| as the year progresses, and at the present time theré is no 
probability of any spasmodic aetion being experieneed. On 
the whole the prospects ofthe trade during the summer 
months continue of the same cheering and hopeful character 
which has characterised its position for some months past, 
and there is every probability of the rail mills in the district 
being actively employed during the summer and autumn 
months. Not only will there be am increase in the demand 
| for rails by the home railway companies on relaying account, 

but considerable quantities of sal ond other materiel will 
| be required by foreign buyers to earry out the proposed 
| railway schemes in various foreign countries. Intelligence 
has been received of the completion of arrangements in 
| Japan for the construction of a railway some 300 miles long 
in that country, the specifications of which will shortly be in 
the market, and will tend to hen the improvement 
already referred to. An increase in the demand from 
Switzerland is also looked forward to with something like 
certainty, and as the Ebbw Vale Company have hitherto 
secured a large portion of the orders from that country it is 
not improbable that a share of future contracts will fall into 
the hands of makers in this district. The demand for rails 
for American lines is as brisk as it has been for some months 
past, and judging from recent advices there is no probability 
of any decrease taking place, at any rate for some time to 
come. Shipments to the great Republican ports are heavier 
than they have been of late, and consid nile quantities are 
awaiting shipments at the local ports for New York and 
other ports of the United States. In a previous report it 
was stated that the prosperity of the Welsh iron trade during 
the summer months depended mainly upon an increase in 
the Russian demand for rails and other matériel. Since then 
reliable information has come to hand which will tend to 
give rise toa belief that the demand from the Muscovite 











5 | empire will not be so great at such an early period as many 
~ | anticipated, owing to a postponement of the consideration of 


| the Siberian railways proposed to be carried out by the 
Government. The delay, however, is not likely to 
ong duration, as the principal subject left for con- 
| sideration is the width of gauge. Although the postponement 
| referred to will no doubt cause a slight decrease in the demand 
| for some little time, it is satisfactory to find that it has been 
| finally settled to construct the line from Orenberg to Viasma, 
and as it is intended that the line from Krementchuy to 
| Charkoff shall be opened for traffic some time in the ensuing 
autumn, there is no cause for any alarm being entertained as 
to any great diminution in Russian requirements during the 
present season. (Quietness continues to be the characteristic 
| feature of the home trade, the railway companies purchasing 
only sufficient to meet immediate requirements. There is a 
good demand for bars, and during the past week large 
quantities have been sent to the continental markets. Pi 
| iron commands a ready sale, and prices have an upw 
tendency. 


be of 


Taff Vale Railway Works—Nearly 500 men employed 
| at the above works have had their wages advanced 10 per 
cent. 

The Dowlais Tronworks—In last weck’s ExGIngRRING 
it was stated that there was a rumour current that the above 
works were about to be disposed of by Sir Ivor Guest, the 
present proprietor. The rumour has turned out to be well 
founded, the sum asked for the coneern—the plant, machinery, 
collieries, &c., is one million sterling. During the last ten 
years. the Dowlais Works have undergone wonderful exten- 
sion, and it is a remarkable fact in testrmony to the manage- 
ment of Mr. G. 8. Clark, that during the greater part of the 
period affected by the panic of 1566, the Dowilais Works 
were the busiest in the district. The ironworks are all at 
Dowlais, but the collieries are partly in Merthyr and partly 
in Gellygaer, the company’s coal- taking extending some 
miles down the Bargoed Taff Valley. There can be no question 
that the concern is now in a first-rate position, and as an in- 
dication of the confidence which the railway companies have 
in its future stability, the Great Western and Rhymney con- 
jointly, and the London and North-Western singly, are about 
to construct direct lines from their main lines at Rhymney 
Junction on the Great Western Railway, and Nantybweh on 
the London and North-Western Railway, into the heart of 
the works. It is estimated that very little short of 3,000,000. 
capital will be required to take the business as it stands out 
of the hands of the present proprietor. 


The Proposed New Bridge at Eirw Uchaf.—lt has already 
been announced in Exouvgertne, that the Pontypridd 
Highway Board were about to erect a new bridge at Eirw 
Uchaf, and at the meeting of the Board on Wednesday last, 
Mr. David Love's contract for constructing the same was 
accept d. 

The Wreck of the Golden Fleece.—Some further attempts 
to raise the wreck of the iron steamer Golden Fleece which 
hes in the Bristol Channel, near the entrance to the port of 
Cardiff, are to be made by a detachment of non-commissioned 
officers and sappers of the Roya) Engineers, from the School 
of Military Engineers, under the Trection of Lieutenant 
Clarke, Royal Engineers. 

The Water Supply of Aberystwith—The Improvement 
Commissioners of Aberystwith have received a letter from 
Mr. Arnold Taylor on the above question, in which he tells 
the commissioners they have the chowe of two schemes— 
Domen and the Lianbadara Flats. Both are good, and the 
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pa of each equal; but the Domen is the best, 

use it is @ gravitation scheme. he A ye 
nounced in favour of the Domen soutce of supply, of 
the scheme proposed by Mr. Duncan. At the same time, if 
the ¢ issioners found th lves th d with such 
serious parliamentary opposition against the Bill by land- 
owners and others, and its success was endangered or 
doubtful then they would be fortunate in having the 
Lianbadarn Flats pumping scheme and wells, as an alter- 
native on which might fall back. At the next meeting 
of the Board the su will be fully discussed, the result of 
which will duly appear in Excinxsrine. 


Penydarren Tromworks—It is stated on pretty good 
authority that Mr. Pothergill, M-P., of the Plymouth Works, 
intends restarting the above works at an early date, and if such 
is the ease employment will be found for a large number of 
hands. 


Severn and Wye Railway and Canal Bill.—On Thursday 
this Bill was before Mr. Robinson, the Examiner on Standing 
Orders of the House of Commons. Mr. Shrubsole appeared 
for the promoters; and with reference to the provision of 
gradients, the amendment in the Bill made them better. The 
Examiner then declared that the Standing Orders had been 


further complied with. 


The Great Western Railway and the Ebbw Vale Steet, 
Tron, and Coal Company.—The cause of the Great Western 
Railway Company, appellants, and the Ebbw Vale Company 
(Limited) was heard in the House of Lords on Thursday, 
being an appeal from a decision of the Court of Chancery. 
A quantity of land, about eight acres in extent, was demised 
to the company for the purpose of forming 4 siding at the 
Pontypool-road railway station. The surroundin “hud was 
used for the ans pos of raising coal and mi , and tle 
question involved was, whether coals and minerals, other than 
those belonging to the lessor, and raised within a distance of 
twenty miles, was subject to the payment of certain royalty, 
in the event of its being carried over the demised property. 
It had been ruled in the affirmative by the Vice-Chancellor, 
and the House was unanimous in declaring that there was no 
reason for altering that decision. 


The Tin-Plate Trade.—The demand for tin-plate is not 
so brisk as anticipated a few weeks ago, and the makers in 
this district have agreed to further reduce the production. 


The Welsh Steam and House Coal Trades.—The demand 
for steam coal from the mail packet stations and principal 
foreign markets continues steadily to improve, and should 
no difficulty arise respecting the wages question, there is a 
fair probability of the trade attaining a more favourable 
position than it has held for a considerable time past. The 
quantity sent down from the collieries to the local ports is 
barely sufficient to meet the requirements of merchants and 
shippers; but this to some extent is attributed to the fact of 
nearly one thousand colliers being on strike in the Rhondda 
Valley. For house qualities the demand is about the 
average. 





A Swepisn Scuoot-room.—We are informed that M. 
Fahnehjelm, the Swedish Commissioner for the forth- 
coming series of Annual International Exhibitions, has 
applied for permission to exhibit a full-sized model of a 
school-room, just as it exists in the country parishes in 
Sweden, with all the books, maps, apparatus, forms, desks, 
&c., in order to give a complete idea of the Swedish system of 
elementary instruction. Her Majesty’s Commissioners will, 
there can be no doubt, gladly place a sufficient space at the 
disposal of the Swedish Commissioner for so interesting an 
exhibit. It is to be hoped that encouragement will be given 
to other countries to follow this excellent ——- An 
easy comparison of international appliances for educational 
purposes would be most useful to visitors to the Exhibition, 





and would be beneficial and stimulating to the countries 
exhibiting. 

Tur Great Isptan Pentysutra Raruway.—The railway 
extension to Jubbulpore was opened on the 8th March last, 
and the break between Nagpore and Jubbulpore having been 
spanned, and Caleutta and B mbay having been bre ught into | 
direct railway communication, it was formally declared open | 
by the Vicers ry , although the line will not be practicable for Te- 
gular trains for a fortmight or three weeks hence. The Viceroy | 
remained a day at Jubbulpore, and left on Wednesday, saving 
about eighty miles of journey by travelling down the Cord 
line. There was no ceremony over the “last key” of the 
latter, but the Viceregal train heving traversed, it may be 
accepted as proof that it will soon be open to the public. 
Lord Mayo also declared open the small branch line from 
Khangaon into the cotton districts, and made himself ac- 
quainted with the coal features of the Chanda fields, travelling 
about two hundred miles into the heart of the coal and cotton 
Indian Daily News. 


country 





Tue Cuaypa Coat Freips.—The Earl of Mayo has re- 
cently inspected the coal fields at Chanda, from which so 
much is promised in the future. One of the coal pits ex- 
amined is about 120 ft. deep; it is lined with masonry for 
15 ft., then it drops through the solid sandstone for 
about 45 ft.: at this point a coal seam 44 ft. thick is reached ; 
then comes a band ol dager stuff 20 ft. thick, and after that 
On His Excellency’s arrival at the pit, the 
only English lady in Chanda stepped forward, a him 
with a miner’s pickaxe, and asked him to declare the Mayo 
Colliery open. The pick was a Chanda product; its tron 
was Chanda iron worked with Chifnda coal, its shaft was 
Chanda teakwood bound with Chanda gold, and the 
device upon the pick was ornamented with Chanda gems; 
the whole was carved tastefully by Chanda workmen. He 
then went down the pit with Mr. Mark Fryar, the minin 
engineer, to whose Leswletes and energy the forwar 
state of the work is mainly due. After the Chief Com-j| 
missioner and Major Lucie Smith had also descended, His | 
Excellency struck the pick into the coal, knocked out a lump, 
and declared the work commenced.—Indian Daily News. 


some 


28 ft. of coal 
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THE PATENT JOURNAL. 
Grants of Provisional Pro 


tection for Six 
Stt, Sawver Piers, Leeds, and Frepertcx Hvuep, Rochdale. 
“Improvements in for excavating coal, stone, and 
other minersjs, and for compressing air.” 
791. GexMonD pe Laviens, 10, Boulevard St. Michel, Paris, “Im 


vements in the pies of cork for venting loss of 
eat by radiution, and also for protectiligbodies egainet heat.” 

812. WILtiAw Fxatar, Woolwich, “ An improved apparatus for 
preserving life from fire.” ‘ 

817, Samvuxt Nouns, 13, Rue Geillon, Paris, “ Improvements in 
wood paving with or without rails,” 

874. THOMAS Gites, and CaARLes GELSTHARP, Jarrow-on-Tyne, 
“ Improvements in smelting and other metals.” 

76. Tuomas James Surrn, 166, Floot-otreck, “A new or improved 
docimastic process and methods for the treatment of the simple 
sulphurets, the complex sulphurets, and the arsen‘o-salphurets 
of lead, antimony, copper, and irén, as. well as coppery matts 
and coppers containing precious metals, im order to extract silver 
and gold therefrom.” 

878, Epwin Thomas Trumay, Old Burlington-street, “ Improve- 
ments in treating and preparing gutta-peteba and other like 
substances, and in machinery used in the preparing process,” 

880, James Cr0ss, Bristol, “ Improvements im apparatus for pro- 

ates vessels.” 

. Barstow Hwnr, 1, Serle-strect, Lincoln’s-inn, “ Improvements 
in valves.” 

884. OLOVIS JEAN, 23, Boulevard de Strasbourg, Paris, “ An im- 
proved weighing cart or carriage for ascertaining the weight of 
coal, wood, or other wares.” 

886. WILLIAM RAwspveN, JOHN CHARLES PEARCE, and RopeRt 
AYney, Bradford, “ Improvements in apparatus for facilitating 
the sorting of wool.” 

888, WiittAm Henexy Grassam, Spalding, “Improvements in 
horse shoes.” 

890, Josern WATSON, CHARLES WATSON, and Gronor WaTson, 
Woodhouse-lane, Leeds, “Improvements in machinery for 
making dip candies.” 

892. ALFRep Dickinson, Hartshill, Stoke-upon-Trent, and 
Warren Wiitiam De LA Rve, Bunhill-row, “ Improvements in 
bezique markers.” 

894. WiLttam Dorson, Stockton-on-Tees, “Improved apparatus 
for cooling liquids.” 

896. Joun Henry Jownson, 47, Lincoin’s-inn-fields, “ lImprove- 
ments in machinery or apparatus for compessing, forming, and 
extracting moisture from peat, clay, and other materials.” 

898, Joun Wma. Perkins, Arlington -lodge, Herne Hill - road, 
Brixton, “ Improvements in the manufacture of fulminating 
compounds.” 

900. Jouwx Hopkinson, Lower Town, near Keighley, and Rorert 
Newton, Lower Providence Mill, near Keighley, “ lmprove- 
ments in or applicable to machinery for spinning and twisting 
fibrous substances.”” 

902. WILtUtAM Gray and Tuomas Bioory, St. Philip's Works, 
Sheffield, “ Improvements in the manufacture of metal bushes 
for casks or barrels.” 

904. Joun Henay Jonunxson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in wrenches.” 

906, WitLLiaAm Rorert LAKE, Southampton. buildings, * Improve- 
ments in anchors.” 

908, Joun Storey Davies and Water Epwarp Yarss, Man- 
chester, “ Improvements in jooms for weaving.” 

910, Ricuanp Guest Rarnrorts, Kingston -apon-Hull, “Im- 
provements in the means of and apparatas for consuming 
emoke.” 

912. Rowert SAcNpeRs, Croydon, “ Improved means for render- 
ing water-tight dock-gates, ships’ ports, or other like openings, 
also applic windows, doors, and other like openings,” 

914. Joun / ‘ANDER Luwnp, Cornhill, “ Improvements in keys 
for watches 





and other pocket time-keepers and in the time- 
keepers to which they are applied.” 

916. JoserH Houpine and JAmEs Eccies, Manchester, and Wii- 
LIAM Biacn Cooper, Bowden, “ Improvements in ‘ temples’ em- 


ployed in looms for weaving 

920. Josern FEnnet., Salford, “Improved arrangements of 
privies, closets, and commodes, and also for improvements 
in the apparatus for removing, emptying, and cleansing the 


same 
922 GEonGs CLARK, 10, Craven-buildings, Drury-lane, “ Improve- 
ments in apparatus and in the means employed for heating, 
cooling, or evaporating liquids, and for condensing vapours.’ 
924. Josern COrtEeLo, 22, Ravenhurst-street, Birmingham, “Im- 


in fastenings for braces, belta, bands, and straps, 


provements 
. Sheffield, « Improvements 


926, Jon. Lister, 45, Duke-street—m 









-- ~ 
— 


Des Roseacx, 60, Boulevart de Stras- 





1044. © Tees, *Im- 
pro ’— Dated 8th April, 
1068. “Aimap Vikoxitr Newnan, 66, Chaneery-iano, “Improved 
machinery for picking and poner torent 10th April, 


1070, WILtiAM CoLsonse CampRIpoe, Bristol, “ Improvements 
in fire bars, aud in the manufacture of the fron to be used in the 
construction thereof, the irom so manufactured being applicable 
also to other pw .”"« Dated 10th April, 1867. 

1079. James Hicetns end Tuomas Scuoritsiy Warrworts, Sal- 
ford, “ Improvements in machinery for preparing and spinning 
eotton and other fibrous matertals.”—Dated 11th April, 1867, 

1071. Francrs Gsonae Fievny, Southwark, “ Improvements in 
machinery or epparetus for measuring fluids.” —Dated Lith 
April, 1867. 

1080, Witistam CLARK, 53, Chancery-lane, “Improvements in 
vermin trapa.”—Dated llth April, 1867, 

1115. WILiAM Chana, 53, Chancery “Improvements in 

type iting machines.”— Dated 13th April, 1467. 

124. EXANDER MELVILLE CLARK, 53, Chancery-iane, “ Im- 
ees in the manw of sugar.” —Da 30th April, 


867. 

1634. ALEXANDER MBLVILLS CLARK, 53, Chancery-lane, “ Iim- 
pore in typographic prin machines.”—Dated 23rd 
May, 1867. 


Pateats on which the Steme Duty of £100 has 
been Paid. 


865, BewsAuin Cooper, Frome, “ Improved apparatus for feed- 
ing scribbling or carding-e ."~Dated 6th April, 1863, 

890, James Lee Norton, Belle Sauvage-yard, Ladgate-hill, “ Im- 
provements in machinery for washing and drying wool and 
other fibres and rags, also in tentering, stretching, and drying 
fabries,”"—Dated &th April, 1863. 

924. JouN Ramsporrom, Crewe, “ Impro n 
for hammering, rolling, and shaping metals.”—Dated 14 
April, 1863. 





i he 





Rattway Acctpeyts.—In the House of Commons last 
week Mr. Denison gave notice that, on the 26th of April, he 
would move for a Select Committee to inquire into the law 
and the administration of the law of compensation for acci- 
dents as applied to railway companies. 


Tus Ixpo-Evropean Terearary.—Telegraphic commas- 
nication with India seems now to be maintained with t 
activity. It is stated that a message dated Calcutta at halt. 
past 12 on Saturday noon was received by the Indo-Ew 
Company the same morning at half-past 10, thus anticipating 
time by two hours. 





Tue Cortiss Parents.—The American Committee on 
patents of the Senate have reported adversely on the petition 
of George H. Corliss, praying a further extension of his 
patents for improvements in steam engines, which expired 
on the 10th of last month. The committee are agreed as te 
the importance and value of the improvements embraced in 
these patents, but are of opinion that Mr. Corliss has been 
sufficiently remunerated during the 21 years that his patents 
have been in force. 

Surtres’ Decks anp Verticat Finr.—The trials which 
took place on Thursday last at Shocburyness against a 
target plated and constructed to represent a ship's deck proved 
very conclusively bow defenceless even a stout modern 
ironclad would be against a well-directed vertical fire, if such 
a fire could be delivered. The target consisted of six iron 
deck beams, 10 in. deep, protected by 1-in. iron plating (in 
two §-in. plates) and an upper stratum of 5-in. deal planking. 
Over half the target the shnlog was iin. thick (in two J-in. 





in the menufacture of table knives and forks, butchers’, spear, 
dagger. bowie. and other Knives.” 
928, Jonn Henry Jonnson, 47, Lincoin’s-inn-f 


ments in the production of artificial fuel and fn 


lds, “ Improve- | 
apparetus to be | 





employed for such purpose,” | 
930, CAagt Necker, Berlin,“ Improvements in sewing machines.” | 
932, THOMAS JAMBS SMITH, 166, Fleet-street, “ Improvements in | 


machines for reaping and mowing.’ } 
4. Eowarp FUNNELL, 54, East-street, Brighton, “A new or 
mproved distance signal alarum for railways.” | 
MARK KNOWLES, Walpole-street lronworks, Blackburn, and | 
xG, Hollin Bank, Blackburn, and WILLIAM FRANK- | 






G56 
JAMES CONIA 
LAND, Grindleton, “ Improvements in looms for weaving | 

Austin 40, Mc Newcastle- | 








938. CHARLES DUDLEY eley-street, 
on-Tyne, “ Improvements in lubricators.” } 
942. Wrt14M Ropent Lakk, Southampton-buildings, “ Improve- | 


ments in mechanism for diminishing friction.” 

044. Rovert Scott and Wittiam Macivor, Addiewell, “Im- 
provements in the treatment of mineral oils.” 

Joun NICHOLES TAYLOR, North Shields,“ Improvements in 
clickouts or tools for drawing nails, spikes, and bolts out of 
timber or other materials.” 

948. ALFRED VINCENT Newrox, 66, Chancery-lane, * Improve- 
ments in preparing Iceland and Irish moss for use as @ food.” 
950. Josera Barley, Wandsworth-road, “A new or improved 
appatatus for registering or indicating figures or numbers, ap- 
plicable to scats of chaire, weighing machines, and other useful 

purposes.” 
Invention protected for Six Months on the 
Deposit of a Complete Specification. 

991. Hxecrox Avcuste Durrert, 4, South-street, Finsbury, “ An 

improved machine or apparatus for winding yarne or threads 

on bobbins.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 

1040. CLINTON EpocuUmBE BroomaNn, 166, Fleet-street, “ Improved 
means of producing oxygen.”— Dated 6th April, 1567. : , 

1042 1LLiAM Henpenson, Glasgow, “Improvements in oxi- 
dising minerals, ores, and metals, in reducing oxides of metals, in 
separating certain metals from each other. in kilns, furnaces, or 
other apparatus for these purposes, and in the treatment of the 

products obtained therefrom.”—Dated 6th April, 1867. 

1019, Witaiam TATSAM and WILLIAM TWEEDALE —— a 
dale, “Improvements in machinery or apparatus or teazing 
and op sing textile and fibrous material.”—Dated 5th April, 


| plates), the wood upon this portion being st tool 


| The charges were—13-in., 7 lb.; 9-in. howitzer, 34 Ib. 


to 
41 in. To avoid the delay and expense which would have 
resulted from vertical practice against a target placed hori- 
zontally, unless that target had been made of an extravagant 
size, the deck was placed upright, and the pieces were fired 
with charges calculated to give a striking velocity equal to 
that which the projectiles would have if fired vertically at 
considerable ranges and elevations. The attack wa repre- 
sented by the 13-in. sea service mortar and the 9-in. rifled 
howitzer, both placed at twenty yards from the target, and 
in a position which obliged the projectile to strike at a con- 
siderable angle of incidence. The 14-in. spherical shell 
weighed filled about 200}b., the 9-iv. shell about 246 ib. 
Only 
four rounds were fired, two agaiust each portion of the 
target, one of these two being with each piece. Both the 
13-in. went through the target, and one of the rounds with 
the 9-in. accomplished a like effect. After this, not much 
argument is needed—if, indeed, it were needed before-—to 
prove the terrible havoe {which vertical or high-angle fire 
would be capable of producing upon ships of war; ani the 
importance of vigorously prosecuting experiments with a 
view to the introduction for coast defence of some pieces 
capable of delivering such a fire with tolerable accuracy. 
Hitherto the inaccuracy of high-angle fire has been the great 
abstacle to its success. This, coupled with a sort of impres- 
sion that projectiles animated only with the velocity due to 
their falling weight would be easily stopped has caused this 
subject to hang fire. Nevertheless, many competent judges 
have long urged the importance of the question; and for 
some years the introduction of an efficient piece for high- 
angle firing has occupied, off and on, the attention of the 
Ordnance authorities. It is time that those deliberations 
and experiments should bear fruit; and Thursday's results 
will, we hope, give the impetus to the ingt which it has 
long seaod. ir we cand it through t be ten of modern 
ships, we can at Jeast attack their bottoms by torpedoes, and 
introduce shells through their decks, hat a very dis. 
—o place a ship will be to fight in ere long!—Pall 
all Gazette. 
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COMBINED PUNCHING, SHEARING, UPSETTING, AND STRETCHING MACHINE. 


CONSTRUCTED BY MESSRS. REED AND BOWEN, ENGINEERS, BOSTON, U.S. 





We annex illustrations of a very ingenious and useful! 
little machine of American origin, which has been lately in- 
troduced into this country by Messrs. Towle and Harding 
of 98, Newgate-street. This machine, which is constructed by 
Messrs. Reed and Bowen, of Boston, U.8., is intended for 
shearing, punching, bending, and shrinking or stretching tyres 
or hoops, and when constructed in the form we illustrate is 
adapted for being worked by hand power. The machine, in 
fact, although capable, when worked by one man, of cutting 
easily bar iron 2) in. by tin. or 4in. by Jin., weighs only 
350 Ib. 

Referring to Fig. 1, it will be seen that the main frame, A, 
of the machine, consisting of the two sides and the top and 
bottom is cast in one piece, the cam, B, being placed between 
the two sides and hung on the pin, C. The first lever, D 
works into this cam, a is hung on the pin, E, the knife, F, 
for shearing being attached to this lever and the knife, F*, 
to the main frame, A. The second lever, G, is connected to 
the first lever, D, by the straps, H, and to the main frame, 
A, by the straps, H*. The third or hand lever, I, is connected 
to the lever, G, by the straps, J, and also to the main frame 
A, by the bolt, K. This forms a very powerful arrangement 
of levers, giving with 100/}b. on the hand lever, a pressure 
of over 52,000 lb. on the shears and 72,000 lb. on he punch. 
The straps, H, H*, and J are in pairs, one on each side of 
the machine 

The operation of shearing is performed by placing the 
metal to be cut between the knives, F and F?, and then bear 
ing down on the hand lever, I. The tyre shrinker and 
stretcher consist of a block, L, which is part of the main 
frame, A. On the back of this block there is a projection, M, 
against which the tyre rests, and which is provided with 
teeth at the end so as to keep the tyre from slipping; there 
is also a movable block, N, which has a similar pr jection, O, 
and which is also provided with teeth in the same manner as 
the other. The movable block, N, has a tooth, P, on the 
under side working down into the cam, B, and is moved in 
the operation of shrinking a tyre by the hand lever, I. Upon 
each of the blocks, L and N, is a toothed eccentric Q, for the 
purpose of holding the tyre while the block, N, is being 
carried towards the block, L. The operation of stretching a 


tyre is performed by reversing the eccentrics, Q, and carrying | 


the lever the other way. 

The punch socket, R, is connected to the eam, B, by the 
pin, 5, and passes through the guide, T, the ‘die being con- 
fined in the main frame, A. The operation of“ gumming,” 
or cutting between the teeth of saws, is performed by a punch 
and die made especially for that purpose. A guide, V, is cast 
on the main frame, A, so as to keep the lever, D, from being 
forced off in the operation of cutting. Finally a concave 
projection, W, which is cast on the main frame, A, projects 
about 3 in., and a corresponding convex projection, X, is cast 
on the lever, D. These parts are used for bending iron into 
any required form, and they form a useful addition to a very 
useful machine. 





Dramonrps. —It is stated that Profes 
sor Tyndall has succeeded in igniting a 
diamond in oxygen, by the concentrated 
rays of the electric light, and that he is 
confident in his ability to ignite the 
diamond by the invisible rays from the 
same source. 


Tue Centrat Pacretc Raritwar.— 
Four spans of the Central Pacifie Rail- 
way bridge over the American river at 
Sacramento, California, were recently 
destroyed by fire. The fire is believed 
to have been the work of design, as it 
was discovered in different places. 

Tue Great Nortuery TeLeGrapn.—The preparations for 
the expedition of the first section of cable to be laid by the | 
Great Northern Telegraph (China and Japan Extension) | 
Company are making progress. The Danish frigate Tordensk- 


| jold has arrived in the Thames, where she will take on board a | 





Derrrorp Dock yarp.—A portion of Deptford Dockyard | 


has been purchased by Mr. Austin for the sum, we believe 


of 71,5001 —_—— 


— of the cable, for the remainder of which the company | 
aave chartered the steamers Cella and Great Northern. About 
100 miles are now finished in the tanks, and the remainder 
will be completed by the time the ships are fitted up and 
ready to receive their cargoes. It is expected that before the 
end of May the whole will be on its way to China. 

Tae Mereicat System iy Ixpra.—The plan for a system 
of weights and measures for all India is now before the 
Viceroy’s Council. The subject has been under discussion for 
thirty years, and last year it was resolved to introduce a 
decimal! system which has now been fashioned into the usual 
Bill which is likely to be passed into law before the Govern- 
ment leaves Calcutta for Simla. The East Indian Railway 
intend to adopt the unit of weight on the opening of the Chord 
line; the change will be announced in their time-tables ; and 
it is therefore desirable it should have the sanction of law 
before the company carries their intention into effect— Indian 
Daily News. 

Tue Ricuts oF ARCHITECTs.—At a special meeting of the 
council of the Royal Institute of British Architects, held on 
Monday, the 14th of March, it was resolved :—‘“ That it 
having been referred to this Council to advise a member 
whether he is bound to comply with a requisition to give up 
all the contract plans and‘drawings of a building (to which he 
had acted as architect), and all other papers necessary for 
affording a complete knowledge of the building, and of the 
works carried on in connexion therewith, the Council express 
their most decided opinion that the rule and custom of the 
profession is that all the drawings and papers of an architect, 
prepared for the purpose of erecting a building, are, and 
remain, the sole property of the architect.” — Build 


Tue Export Coat Trape.—The exports of coal from 
the United Kingdom amounted in February to 636,733 


| tons, as compared with 663,665 tons“in February, 1869, and 


Fine Escarss ts New Yorx.—Since the passage of the | 


law requiring fire escapes to be affixed to tenement houses 
in New York City, nearly 11,000 buildings have been 
furnished with them, but several hundred as yet evade the 


| 


582,227 tons in February, 1868. In these totals, the exports 
made to France figured for 186,826 tons, 160,656 tons, 
and 153,571 tons respectively. In the two months ending 
February 28 this year our exports of coal amounted 
to 1,380,809 tons, as compared with 1,287,312 tons in the 


requirement. The common fire escapes are far from perfect, | corresponding period of 1869, and 1,257,397 tons in the cor- 
and the superintendent of buildings refers in terms of com- | responding period of 1868. In these totals the exports to 
mendation toa plan recently proposed—that of having a| France figured for 376,027 tons, 328,570 tons, and 324,466 tons 
doorway constructed in the party-walls between adjoining respectively, so that the consumption of English coal in France 


houses. An iron door, made to swing cither way, could be 
hung in this opening, and a slight wo len r as a blind 
to the opening, and marked “ fire escape, 


could be hung | 


would appear to be considerably extending. The exports 
of English coal have increased this year to Russia, Sweden, 
Denmark, Prussia, France, Spain, Italy, and Brazil; but 


on either side. Such a door could afford safety to the | they have decreased to the Hanse Towns, Holland, the 


inmates of both houses thus protected. 


United States, and British India. 


) 


MINE PUMPS. 
To Tur Epitor or ExGIngeRrino. 

S1r,—In looking through your issue of the Ist inst., I find 
you have taken the liberty of making some very strong re- 
marks respecting my patent, No. 1629, taken out for an im- 
provement in pumps, which you term an ingenious arrange- 
ment for complicating an ordinary plunger pump, and pro- 
ducing greater irregularity in the flow through the delivery 
pipe than would otherwise exist. Then you seem to be ata 
loss to know why I should patent a means for producing such 
results. Perhaps you will allow me to explain. I have for 
some years had charge of heavy pumping machinery, both in 
England and Wales, and where such is required at deep col- 
lieries or mines we require heavy pump = either to Fir or 
counter-balance a certain column of water; in some cases we 
require pumps to work down incline planes, where it is diffi- 
cult to use pump rods. My patent is intended to obviate the 
use of pump rods, and to use a column of water in their stead. 
Anyone connected with collieries or mines where large quan- 
tities of water has to be pumped, know the difficulty of keep- 
ing their pump rods from decay through the action of noxious 
water or gases; there is also the cost of wear and tear, with 
the liability of breakage, which is sometimes very serious. 
It is not necessary to take the column of water in straight 
lines like pump rods, it can be taken round a curve, or any 
angle as the case may require. 

I consider the friction occasioned by the irregularity of the 
flow through the delivery pipe, or passing a slight curve or 
angle in the column, quite compensated for by the ad- 
vantages above named. 

I had a model made of this pump, and invited several gen- 
tlemen of experience to see it work, and it was by their re- 
commendation that I took out the patent. 

Yours respectfully, 
Joun Syare. 

Mountain Ash, near Aberdare, April 11, 1870. 


IncrustaTion oF Steam Boriers.—A very simple mode 
of preventing boiler incrustation is in general use at the 
Darmstadt gasworks. The engine has worked day and night 
since 1854 almost without interruption, and the formation of 
calcareous deposits has been entirely prevented by the use of 
erude pyroligneous acid, combined with tar; it is either in- 
troduced into the boiler, or mixed with the feed water. Since 
this mixture has been insuse they have never had a stoppage 
through incrustation, and have never had to use a hammer 
to remove seale. Each year, during the summer, when less 
gas is required, the boiler is opened, and perhaps a couple of 
handfuls of loose sediment taken from the bottom. The 
quantity employed is very small—just enough to redden 
litmus paper; consequently, the iron is not attacked, as in- 
deed is — from the fact that the boiler has been but 
twice under repair.— The Scientific Review. 
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ON CERTAIN THEOREMS RESPECTING THE | vertical through m makes with the surface of the floating meena beading 2 > cen wep Sper ene age heel- 
‘ * body, ing, or when we wish ite forever ap beens Ayman 
GEOMETRY OF SHIPS. We he we. aw Smear 
By M. Eurce Lecuaer, Professor in the Ecole Impériale du | © 9" m p= As tan, The use of the radius of curvature, r;, abbreviates the plot- 
Génie Maritime in Paris. Translated by C. W. Mexetrrety. Neglecting infinitesimals of the second order, in fact, let F’ L’ (Fig. 3) be the trace of a water section 
: ee st mnpq=Qa tan. ads be fp rg Bala bees dina pA anne ane toner 
Tue frequent use in naval architecture of oes ¢ Ai=z ¥ As tan.a ds, section, r/,, the radius of curvature of the envelope at 
floating body which heels over while retaining the same =/\ 23 y tan. ads; A’; & Water F“ L", of the same spl mak- 
Pee The warface whieh 1 on Jinn ai pay = we xg 
: ace is 
eut off displacements of % constant volume . This is anf # amass. A/a’ = r’, tan. 4 9. 
called the surface of flotation, or more shortly, surface F. - : We ‘ We can thus in succession from the upright to 
2°. The surface which is the locus of the eentres of buoyancy, | Consequently, by virtue of equation 2, any series of Yaelined positions, by caleulating for each of 
or centres of upward pressure, of these volumes of equal dis- ee ind them such as F’ L’ (hig. 3); the position of its centre of 
placement, ed surface of buoyancy, or more shortly, Q da 
surface C. _ di p Fie. 3 c/ 
_ The well-known memoir of M. Charles Dupint has estab- =Ty (3) } 
—— the remarkable geometrical properties of two kinds of | Bofors stopping to consider the conclusions which may be 
8 —_— tesles, fee, 2. vessel Gealing wysight the vedil of drawn from this relation, I shall transform it. Taken together 
curvature r and R of the surface C—that is to say, the meta- OO ED pores an te ar F 
centric heights corresponding severally to an infinitesimal, ‘i -T=__—., 
transversal, or longitudinal inclination—have for their alge- @V ; v z 
braical expressions : —V di-idV : 
i Sy re I é VaV A 
c= §= f° 2, BaF (1,) | which leads to, 
Y ery VSP (4) Ke 
where i and I express the principal moments of inertia of ¢ av" 3 


the water section, and y the ordinates of the perimeter of this 
water section taken perpendicularly to the middle line plane. 
With regard to the surface F, M. Charles Dupin’s investiga- 
tion gives, as the expression for the transverse radius of 


curvature . 
J y tan. ad 
9, EES (2,) 


Q 
where ds indicates an infinitesimal element of the perimeter 
of the water section, a the angle of the inclination of the side 
of the ship to the vertical direction, and Q the area of the 
water section. The longitudinal radius of curvature R, is 
expressed by an analogous formula. 
formule (1) are easily calculated, and it is usual to 
compute them for all designs of ships for various values of V, 
but this is not done for formula (2). Nevertheless, a know- 
ledge of the value of r,, whether it be regarded as serving to 
determine the surface ¥, or whether it be considered as iving 
for small transverse inclinations a sufficient idea of this 
surface ; and again, the knowledge of the value of R,, witha 
view to questions relating to difference of trim, appear to be 
of more than merely theoretical interest to the naval archi- 
tect. New expressions for the radii of curvature r, and R,, 
capable of being easily calculated, may therefore prove useful 
in the preparation and consideration of designs for ships. 
I shall in the first place establish my formula as conse- 
quences of the formula (2), and I shall afterwards give an 
independent demonstration of them. 


Il. 
Consider (Fig. 1) a floating body in its upright position. 
t us take as known quantities QO, V and i for a water 
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section F L, defined in position by its distance z from a He 
plane taken as origin. We have: _ 
dV=Q dz. 
Let the floating body be cut by a plane @) parallel to F L, 
and separated from it by a distance /\ z which we shall by- 
and-bye make infinitesimal. Let the volumes thus cut off 
from the floating body be called V+ V, and the moment 
of inertia  ) about a longitudinal axis be called i+ (A i. 

Ai is simply the moment of inertia of the area comprised 
between the projections of the two planes of flotation on the 
water section. Let mna=ds an elementary portion of the 
perimeter of F L, and let us draw mp and nq normal to this 
perimeter. If y be the ordinate @ the angle which the 

* Paper read before the Institution of Naval Architects. 
emoir — Stability of Floating Bodies, read before 








I give the preference to this last formula as expressing r, to 
quantities r, V, which are usually shown explicitly on our 
plans for various values of z. 

I now proceed to establish it by direct method : 

1*. For a volume of displacement V, let the upright water 
section be F L, the water section F, L,, being inclined at an 
infinitesimal angle §,C and C, the corresponding centres of 
buoyancy, m the metacentre, r the metacentric height C m. 

2° Corresponding to a displacement V + A, V, the water 
sections @A, dA, ; 7, 71 the corresponding centres of buoy- 
ancy; # the metacentre, and r a Ar the metacentric 


height y “. 
FIG.2. 
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Let us mark with the letters A, a, the centres of buoyancy 
of the slices comprised between the upright and the water 
sections respectively. The point of intersection O of the 
lines A O, a O perpendicular to F, L, F, L,, tends to coin- 
cidence with the centre of transverse curvature of the flota- 
tion envelope of displacements, equal to V as AV ap- 
proaches zero; and at the same time the length A O tends 
to equality with r,. This settled, it will be remarked that 
Y,, hes on the right line C, a, and that since the right lines 
O a, /47;, mC, are parallel, the point / divides the dis- 
tance mQ in the same ratio as Y divides CA, we thus 
obtain the set of equations : 
Om _ CA _Om—CA_V+AV 

mi CY mp—vy AY 
We have also the following identities : firstly, 
Om—CA=(Om+Am)—(CA+Am)=OA—Cm 

=OA—r; 


and secondly, 

m fe — CY=(Y m+-m #) —(C y+ m)=y m—C m= Ar. 
The two last terms of the set of equations among the ratios 
thus enables us to write down, 
OA—r_V+AV. 


ae. 
or, 
OA—r=(V+ ay ™. 
which becomes at the limit, 
r—raV 
dV 


which agrees with formula (4). 
The method of calculation is that which is usual in such 


cases—to take for x the ratio ae relatively to two conse- 


ecutive groups of simultaneous values of r and V. It is very 
, moreover, to draw a curve of which V is the abscissa and 
r ordinate. Theoretically formula (4) gives, with the 
help of this curve, a very simple construction for r,, 
ever be the scales on which V and r are set off. In any 
ease, such a curve will be a useful graphical auxiliary to 
the computation above mentioned. 


iL 


E 


In what before, I have only considered the vessel as 
being upright in its vertical position. If it be inclined, the 
ing tor, r, would be those for the 


ex 
soll cf enrvotane of to splashes Sih beciars tal generating 
lines circumscribed to the surfaces, F,C.* The right sections 
of these cylinders are usually called the envelope of flotation 


—. 
yt 
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gravity, A’; the radius of curvature of the curve of buoyancy 
(the metacentric height for an infinitesimal angle measured 
from F’ L/), or 


+’ 
n= Fs 
the radius of curvature of the ee flotation, or 
rar + Vays 

AR ad ae MO Se 
the ratio, av wa to get the coefficient, Fy, will be 
found by means of auxiliary water sections (one or two) parallel 
to F’ L/, and very near to it. 

The last inclined section of the series may be verified by a 
direct calculation of its volume by one of the ordi 
methods. If a correction has to be made, it will be easy to 
psy Bes necessary corrections into the intermediate . 
the auxiliary water sections. They may even be settled by 
the simple consideration of the continuous character of the 


variation of the lengths, A/a’, a/A”, A”’'a”,......in 
consequence of the equality of the angles, §, which the suc- 
cessive water sections, F’ Ly, FL", Fis bi, ow oe es 
with one another. ; 
Besides, there are not ——e methods of the 
metacentric evolute by means of the calculated of 
the radius of curvature, r, r’, &¢., of the curve of buoyancy. 
If it became to plot the flotation en and the 


metacentric evolute for various values of V, it would be easy 
to give the extension necessary for this purpose to the artifice 
of introducing the auxiliary water sections which we have 
just mentioned. 


FIG. 4, 





IV. 
Finally, E wish to point out that the leading formula— 


d 
n=ip ror VS", 


and the corresponding formule for the longitudinal radius of 
curvature— , 











+t © 
the Acadé , the 10th January, 1814. 


* See note at end of paper. 





di dk 
ple ,=R+V —, 
R 7Wv R,=R+ av 


are the algebraical expression of the theorems which explicitly 
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——— 
connect the elements of curvature of the surface F, with those 
of the surface. Apart from their special application to naval 
architecture, it appears to me that these theorems lead, as a 
question of pure analysis, to some interesting considerations 
relating to the geometrical inter-dependence of these two 
classes of surfaces. 

Nors.—The direct proof of formula (4), as thus extended, 
is easily established, when the initial water section is inclined 
as is the case with FL (Fig. 4). From this peint of view 
(Pig. 4) is a repetition of Fig. 2, the centres of buoyancy or 
of upright pressure C, ¥, A, are in one right line, as are also 
the points C,, 7,,@. The directions of the different pressures 
considered, give nse to twe series of three parallel right lines 
Cm, y~, AO, and OC, m, y, 4, a0. These last mtersect 
the line C A produced in K H E, and the C m produced in 
Q and 5. 

This stated, by similar reasoning to that which we used 


im the case of Fig. 2, we obtain the following series of equa- 


tions :— . 
EK CA EK CA_V+AV __ . ek 
KH Cy KH—C?7 a’ 
But we have identically, . 
RK—CA (2 K+ KA)—(C A+AR) EA—CK 
KH—CY =(y K+KH)~—(V¥K+Cy=yH—CE 
Whence, 
EK—CA_EA—CK (b) 
hHi—cCy yH—CK 
Again, from the figure, 
EA EC OK CE yH_ CH 


Cm CS yr CQ’ 
the three second members being clearly equal, the first must 
also be, and we get, 


OA | | 


FR ACK yi 
VA Om ¥ pp’ 


whence it follows that we can write, 
EA~—CK OA—Cm 
yu CK ye Cm 
Consequently, aceording to (a) and (4) we have, 
OA Cm_V+AV. 
y#—Um ay 


that is, 
OA—r_V+AV 
Ar a... 
Then at the limit, 
Vdr 
rn— r= ; 
iV 





DISCUSSION. ‘ 

Dr. Woolley thought that Mr. Morrifield had not fully 
represented M. Leclert’s meaning. The investigation was 
not confined solely to one single small displacement from the 
upright position, but you could trace what was known as the 
metacentric curve, and the evolute of flotation, which was 
quite a different thing. M. Leclert wished to apply that to 
practical purposes ; and when that curve had been traced out 
it would enable him to find what ought to be the trim of the 


England, had devoted themselves in a most profound and 
admirable manner to the development of the whole principles 
of naval architecture. He would add that there was « 
gentleman, comparatively unknown in my of the name 
of M. Resch, in the same school as M. Leelert, and who was 
probably the man in the whole world most profoundly ¢on- 
versant with the mathematics and mechanism of naval 
architecture. He was an associate of M. Leclert, and while 
the Institution thanked M. Leclert for his paper, they might 
say that they would be very grateful for any further com- 
munication he might make, either of his own investigations 
or those of M. Reseh, who had never published them, even in 
France. Ue would like to be the bearer of such a message, 
and was quite sure that the Institution of Naval Architects 
would be delighted to give place to such valuable communi- 
cations ia their Transactions. 


THE CHANNEL PASSAGE—VESSELS AND 
PLERS.* 
3y Vice-Apmimat Sin Evwarp Beccuen, K.C B. 
(Concluded from page 241.) 

Berone there ra:l connecting versela are built it is incumbent 
to construct piers or harbours to receive them. And if those 
structures are to be carried out, we should execute them on the 
| most economical yet certain plans, bearing in mind the pro- 
bability of the very close supercersion of their services by the 
tube tunnel or bridge of the future. At this present moment I 
see too many difficulties to be mastered before success can be 
| deemed in either of the great plans even to loom in the future, 
But having such perfect confidence in the rising talent of our 
engineers, I feel certain that eventually a more satisfactory 
mode will be triumphant, for that ugly term “ unpossibnity 
but whets the ardour of inventive faculty. 

First, then, if the railway question prevails we are prepared 
| to provide a safe vessel fit to proceed not merely across the 
| Channel but even beyond the narrow seas, should she be caught 


depth of water within, and determine to iunprove thein at mode- 
rate outlay, then we are prepared with a vessel simil 
respects for the customary traffic at the less draught o , 

For extension of piers and adaptation of the same for the 
large boats, we are also prepared. 

And here I must observe that [ underrate none of the schemes 
before the public as simple computations. But as a seaman | 
am satisfied that ¢rief would come to any one of those propose: 
vessels unfitted and incompetent to perform full sea work it 
driven into the Atlantic. 

Starting, then, on the principle that it beboves us, first, to 
utilise and improve what we have before we cast our riches on a 
foreign shore, to be depreciated at no distant period by other 
yet more expensive undertakings, I fa back on the class of 
vessels which I have to propose. —_ may add, that under 
any change of circumstances the outlin®@, in relation to size and 
depth, will preserve their features. The form being that of an 
ovoidal box, smooth from end to end, the terminal points being 
open to receive railway carriages of 8 ft. in width. 

he following dimensions show the three classes: 


No. 1, No. 2. No, 3. 





f7f. 





vessel when displaced longitudinally or laterally to any angle. 
What M. Leclert meant to do was not to trace out a single 
point of the curve, but the whole of it. He thought they 
ought not to receive such a communication from a gentleman 
ovcupying the position of M. Leclert, without letting it be | 
understood how highly they appreciated his efforts to assist. 
They owed a great deal of their knowledge of the theory of 
naval architecture to French writers. There was no person 
who had placed the general capabilities of ships and floating 
bodies with regard to statical stability in so beautiful and so 
readable a formas M. Dupin. But one great merit of M. 
Leclert’s paper was that, whereas one part of M. Dupin’s 
theory was rather defective with regard to his investigation 
of the evolute, M. Leclert had produced it in elegant form, 
and with that connexion which everybody knew must exist 
between the several surfaces of the ship. As it appeared in 
Dupin, it was an elementary form. M. Leclert had pointed 
out how that was connected with other considerations, giving 
the evolute of the centre of buoyancy. The connexion between 
the surfaces was at once shown, one being the radius of curva- 
ture of one of the surfaces, and the other being the radius of 
eurvature of the other. That was the great merit of the 
paper, and it gave him great pleasure to express his satisfac- 
tion that it had been communicated to the Tostitution. 

Mr. Barnes said that English naval architects had paid no 
attention to the surface of flotation as a rule, while, on the 
contrary, the French had re; Jed it as a matter deservin 
great consideration. M. Leclert, it appeared, pre-su | 
that the surface of buoyancy was known, and, taking that for 
granted, proceeds to find, by his formula, the radius of the 
curvature of flotation. At present what they did was to find 
the curve of buoyancy in its integrity from point to point, 
which was mere geometry, and could be done very ac- 
eurately, though it took a long time to do. There were 
several methods of doing it, one of which was his own. His 
method not only gave this curve, but also gave the surface 
of flotation, and you actually found the centre of gravity of 
the inelined water line. The centre of gravity of the inclined 
water line was exactly the point in the surtace of flotation, 
so that you would do really for the one what you would do 
for the other. Without troubling about the radius of curva- 
ture at all, you got it from point to point, and in getting the 
curve of buoyancy you got the curve of flotation ps 

The Chairman (Mr. J. Seott Russell) was sure that all 
ret in returning thanks to M. Leclert for the, if not 
practically useful, at least theoretically interesting investiga- 
tion which he had communicated. It was an auspicious 
symptom for the future, that a gentleman placed in the posi- 
tion of M. Leclert should send such a communication to this 
Institution, for there was a School of Naval Architects in 
France, who, long before the existence of the Institution in 





13 ft. 10 ft. 7 ft. 
CHANNEL SERVICE STEAMERS. 
Mau. Rauway Service. 





13 ft. Draught. 10 Feet. 7 Feet. 
Length ..... bdtecriceketbe 40 ft.| B50 ft. BOO fr. 
Dene ght v..ccescccscecssces .13 ft.| 10 ft. | 7 ft. 
CONT 60 ft. 50 ft. 46 ft. 


3000 tons. 
5000 tons, 


1600 tons. 
13500 tons. 


-» 4000 tons} 
.. S000 tomes! 





Displacement > 
Indicated HP..... 








Speed ......0.008 18 to 20 knots! 20 knots. | 20 knte. | 
Ea | 

Keel to deck ...... ..23 ft.| With one line of | No rails, 
Deck to promenade do.....13 ft.| rails to carry lug- 

Saloon, height ......... o gage-goods’ wagons, 





Steering house above do... but not passenger- | 
Deck of saloon ...200 fr. by 30.) trains. | 
Promenade do. ........800 by 60} 

Could earry on rails...300 tons} j 








There is one feature in this arrangement which, whether the 
vessel carries sails or not, offers important comfort to ladies and 
invalids; and preserves intact the comfort of the carriage in 
which they embark. Thus, the side cabins are in such con- 
nexion with the doors of the carriages that they can be used 
for exercise or accommodation during this all-important hour 
of travel. 

lhe rails occupy the centre line; the carriages are home to 
the side cabins, and are run in and out by switches leading into 
the main line. 

Both ends are fitted with closing shutters like shop-fronts, 
and, being closed at pleasure, insure, in tine weather, thorough 
ventilation, and in bad, keep out wind and sea. 

The mode of propulsion to be given is that of the hydraulic, 
orturbine. It possesses the advantage of smooth sides and 
neg protection from injury from external force, and is there- 
_ better adapted to take the sides of any irregular dock or 
piles. 

I have special objection to the paddle system; it has not the 
power of sudden turning in the trough of a sea. 

Further, the divided shaft proposed incurs enormous danger, 
and subjects the machinery to disruption, and vessel and pas- 
sengers to enormous concussions. 

Thus, on an even keel, it is submitted that a vessel of 400 ft. 
rests on a series ef waves. If, then, the trough between two 


waves denudes the lower float, the wheel will fly round and en- 
danger the machinery. ; 

Again, if the wind be abeam, or the vessel roll in the trough 
of a heavy ground swell, even in cali, the rolling of one 
out of water would cause the engine to race, and with great 
danger to the destruction of the machinery. 

As to the over-immersed paddle, it loses considerable pro- 
peliing power, at the s«me time as that of its opposite is utterly 
lost, thus leaving less than half the propelling force on the ship, 
and causing consequent loss of speed. 

This I have witnessed, and more—the re of steerage, 
under these circumstances, nearly annihilated. 

On this specitie point the hydraulic rejoices ia her superiority 
to all otfier modes of propulsion; seeing that the orifice in the 
sir performs equally, or better than that immersed, and the 
whole force of the engines being exerted to one purpose, and 





uvinfluenced by wind, weather, rolling, or any external causes, 


acts with uniform force and precision. {a fact, like the perfect 
| chronometer, it performs eqoably and perfectly, secure within 
its case, just what is demanded. 

The paddle steamer in a gale is always unpleasant to handle; 
the moment speed ceases she wallows in a seaway, and the 
shocks of the paddie-boxes alternately striking, are distressing 
even to those accustomed to sea life. 

On the other hand, the hydraulic is but a simple vessel lying 
to or under small speed, and but for the thrilling action when 
at full speed few could imagine her propelled through the 
water. She is peculiarly adapted for the difficult work of turn- 
ing easily in a seaway, when, indeed, it would prove dangerous to 
the paddie. 

Leaving the question of train boats and coming to the mere 
passenger boat-——with carriages adapted tor special objects, and, 
mdeed, appertaining to the vessels—it 1s proposed to adapt 
them to railx, and to embark the passengers in them by the aid 
of machinery. 

The difficulty, indeed danger, which has always struck me 
has been that uf embarking and disembarking—passing down 





‘rin all} 


} 
| 


slippery steps frequently in dark nights, and having a lively 
dancing vessel ready to capsize you the instant you feel you 


in one of our severe gales on a lee shore. On the other hand, | "ave lost your land, and have not gained sea legs. This diffi- 


if we are satisfied with the present harbours, with their present | 


culty it is proposed to overcome by hydraulic lifts and cranes— 
tting the carriages and passengers with al! their comforts 
sbout them over openings in the upper deck, and landing them 
m plattorms fitted to receive them oa elastic springs, then 
moved to positions in direct connexion with state rooms, door 
of carriage to door of state room, as before alluded to. The 
disembarkation would be similarly carried out, and carriages 





}and passengers taken to the railway station or hotel, accom- 
| panied by all simple movables—beavy luggage being confined to 





proper trucks. 

Now in this mere passenger vessel of the second class in our 
table, or drawing but 7 ft., it is proposed, indeed, to attain the 
velocity demanded of 20 knots. But | much question, in 
attaining such speed, if you do not annihilate al) igea of com- 
tort or treedom trom sickness. All wili depend on the state of 
the weather. It is perfectly futile to expect comfort to those 
embarked, if the force engaged in the propulsion is suflicient to 
shake the vessel to pieces, or so damage the machinery as to 
endanger vessel and passengers. 

Leaving, then, the vessels, and looking towards their safety 
and accommodation on either shore, we arrive at the important 
question of piers. In November, 1836, I drew up for the Cor- 
poration of Preston a plan for the embankment of the Ribble, 
by a dam to be carried across from the Douglas River to the 
Naze, a distance of three quarters of a mile. Mr. Stephenson, 
the celebrated engineer engaged on the Clyde navigation, met 
me by appointment ut Preston. That plan, which he most 
warmly approved, involved the construction by prepared iron- 
caissons, to be simultaneously placed and filled between the 
interval of two consecutive tides with concrete, for which design 
I hold the thanks of the mayor and corporation, all other en- 
gineering authorities being set aside. 

I will not contest the point with those who follow my ideas at 
the present day. But further, in 1858, I again proposed to 
saddie and fortify the Goodwin Sands by a plan of a similar 
nature. After an evening meeting at the Institution of the 
Civil Engineers, my friend the late Charles May, and several 
leading members, adjourned to the rooms of Mr. Brunel, and 
discussed my plans. This resulted in the verdict pronounced 
by Brunel, short and pithy: “ There can be no doubt of the 
correctness of your yiews; get money and it will be done; 
compute the contents at 20s. per cubic yard, working expenses 
the same; government to supply the funds it can be effected.” 
So with the moot question of these piers for the accommodation 
of these steamers. Construct them in iron securely braced, 
ground and fill them in, previously working in screw piles to 
receive them exactly, and no sea can displace them. 

It is not, perhaps, generally known that where iron for:ns 
part of the concrete and remains in contact with salt water for 
years, the iron becomes converted into a carburet, sutlers no 
further decay, and becomes an incorporated crust-like glaze, 
similar to the surface of the old Dunes. All iron exposed for 
years on coral islauds becomes attached to the coral block. 

Finally, the important point to be considered is time and cost. 
It bas been assumed that the work of forming barbours in 
masonry would demand at least three years. But I would 
inquire, looking to the number of days affording the term mode- 
rate, how many working days would be required? Then as to 
the security from the work being demolished by any violent 
gale, and further the well-known fact that blocks under ten 
tons in weight cannot withstand much less wave impact than 
the exposed parts of our Channel shores. ‘By a [ 
propose some thousand tons of matter would be securely placed 
withia twenty-foar hours—that is, at the first operation of 
placing, the weight of iron composing the caissous, and the 
admitted water would be immovable like a ship aground by any 
sea. Therefore we may safely assume one-third gain in time, 
allowing a year for construction. 

As regards expense, we may safely assume the same - 
tion; indeed less, f te tebe tine betibbdtation ie tur at 
annual destruction by gales, an effect which never could enter 
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into the calculation of cost by the method I propose. 
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INTERNATIONAL COMMUNICATION BY 
RAILWAY STEAM SHIPS.* 
By Jous Scorr Russeis, F.R.S. 
(Concluded from page 244.) 

Permit me now to say how I think the greatest convenience to 
passengers will be obtained. If my friend's and our views are 
ultimately carried into effect, we shall have what ix called an 
American train for night passengers: An American train 
consists of two long ranges of cabine Hikethe cabins of « stexm 
ship. ‘There are several saloon carriugew#leo connected with it, 
in which you have conveniences and comforts of which we have 
never dreamt in this country in our trains. En these American 
trains this will happen. We expect thatthe time of our transport 
will be reduced from Paris to London toeighthours. We shall 
propose ihat a night train will leeve Londom at ten o'clock in 
the evening, that at ten o'clock in the evening you will goto 
bed, that you will not be disturbed at Dover or at Calais, or till 
you get to Paris at six o'clock in the morning, At six o'clock in the 
morning you will be awakened before you get tv Paris in order 
that you may wash end dress, and make yourself extremely 
comfortable, and by the time you have done that the train will 
be in the Paris station, and you will walk out. That is our 
plan, and I believe that those who have the most experience in 
being sen-sick—I am sorry to say, not being subject to sea- 
sickness J cannot give you any results from my own experience, 
but those who are liable to sea-sickness assure me that one of 
the best antidotes is to go to sleep on a kind of hollow circular 
bed, which does not let you feel the ebange of level, to keep 
your eyes shut, and to stay in bed till you get across. I believe 


that is considered to be-one of the best antidotes, although I am 
sorry that I have never been ill enough togive you a decisive 
opinion on the subject. Permit me to add, also, that in the 
particular vessel which I have shown you there is no hydraulic 


machinery, there is no mechanism of any kind employed to put 
the train on board. What happens is this. The locomotive 
never comes down with its train. dn the:last station it has been 
shunted to the other end of the trainseedt simply comes down 
with its train, and without the slightest delay runs the train on 
board. There is no stopping, no elevation, no depression. 

Mr. Samuda.—Is there no alteration with the rise and fall of 
the tide? 

Mr. J. Scott Russell.—Yes, there is 20 ft. rise and fall in the 
tide, and there is a very long, gentle inclined plane, which 
enabies that difficulty to be surmounted, It simply then runs 
the train on board the ship, and on the other side the wagons 
arrive and are taken off, so that there is not even the delay of 
a second at either end. The moment the ship is at its place 
the wagons are attached, and at that moment away goes the 
train. Now, with regard to expense, I have one word to say. 
] have not yet mentioned to you that in the. large ship, as I 
have already done in the little ship, I have two trains parallel 
to each other. You will allow me to say that each ship takes 
two trains of from sixteen or seventeen wagons each; and as to 
those two trains, I wish merely to state this to you, that the 
expense of carrying them across in those ships is not much 
greater than the expense of carrying so many miles of freight 
according to the returns I have of the working of this ship of 
the larger build for the last twelve months. One word more, 
and I have done. I believe the only difficulty in reference to 
money is not the expense of the ships or of working them, but 
I believe the real point is this: Dover Harbour is the property 
of the Government; Calais Harbour is also the property of the 
French Government. IL believe if the two Governments lay 
their heads together and simply make their harbours acces- 
sible—as I have suid to you, they now can be madeat a very 
moderate expense indeed to the two Governments—a great 
international communication can be easily established. Permit 
me to say one word in regard to the competition of railway train 
ships with the other plans proposed for the communications 
between Calais and Dover. Ali I have to say is said in one 
word. The advocates of the train steam ships are neither oppo- 
nents of the tunnel under the earth, nor of the tunnel in the 
water, nor of the bridge in the air. They are perfectly satisfied 
to put the public into possession at once, within less than two 
years from this date of this improved communication, and then 
to allow the other systems which may be adopted—say the 
tunnel system—to go on until they are completed. We believe 
it will take so much time and so much money to complete any 
of these other systems, that we shall have done our work and 
created the traffic before the others are ready to take it from 
ns, and the day they are ready to take it from us we shall be 
delighted to resign it, and that is the whole thing. 

Mr. Samuda said that no one could attach more importance 
than bimself to the subject of Mr. Scott Russell's paper. The 
question of channel communication between England and 
Prante was u most interesting one, and he bad no doubt that 
some effective system would seon be introduced. But he did 
not quite agree with Mr. Scott Russell as to the undeniable 
advantages of carrying the train over as bad been suggested. 
He was not at all certain that there were not some positive dis- 
advantages connected with such a system. The scheme of Mr. 
Fowler, a most matured and well considered scheme, involved 
the enormous expense of hydraulic machinery for the purpose 
of lowering and raising the platform, which became necessary 
to provide fer the rise and fall of the tide. Mr. Scott Russell 
lightly disposed of that by merely saying that he would let you 
go down an inclined plane. If such important subjects as 
channel communication were brought before the Institution, 
they should be fully explained, and the members should not be 
left to their own imagination as to the manner in which difh- 
culties were to be overcome. He thought Mr. Scott Russell's 
suggestions were deserving of great weight, but that a little 
more detail would have been very desirabie. 

Mr. C. H. Wigram said that he bad for some years been ac- 
quainted with the practical working of the railways in Hamburg 
in connexion with the Elbe. There was a long incline, and the 
trains were run in in that way. 

Mr. H. L. Liggins said that the same thing was done at Barnt 
Island. ‘ 

Mr. Grantham stated that in bis opinion great difficulty would 
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be experienced from the mation.of the vessel, and that mnch in- 
¢onvenience would arise in getting the trains en board, He had 
some experience of the docks at Liverpool, which were situated 
at right angles, not tothe sea, but to a wide-mouthed river. The 
large > went into the basins to take in heavy weights by the 
cranes; bat when the wind blew bard, and there was a sea 
running, the gates were obliged to be shut before anything could 
be put on boardor taken out of the ship. Some explanation 
should have beemmade of how such x difficulty was to be over- 
come in the prevent case. He would not go into any discussion 
as to the best ships for the purpose but thought that if proper 
facilities were given at Dover and Calais, with properly covered 
ships for the trains.teen’er, properly lighted, and with elevated 
paddle-boxes and suitable platforms, staging might be erected 
so convenient that people might step out of the one iato the 
other, and no greater time than five minutes would be occupied 
in the transshipment... At Holyhead the average time was seven 
mioutes from the arrival of the train, and at Kingstown, where 
there was « very crooked turn before-getting to the pier, the 
time ocenpied was about four minutes. He did not think that 
any time would be saved between Dover and Calais by trans- 
shipping the trains by the cumbrous machinery which wouid be 
requisite for that purpose, and in bad weather it would be in- 
practicable. 

Mr. Oliver Byrne gaid that great inj would arise to the 
aprings of the locomotives and carriages Bi the rolling of a 
vessel at sea. The thing was done in America, in smooth water, 
and he supposed that that hod sugested the idea that the same 
thing could be done.in the Channel and open sea, The practical 
remarks of Admiral Belcher in the paper which he bad read 
were well worthy the attention of any-person contemplating 
building a line of railway and a boat to. croxs Dover Straits. 

Mr. E. J. Reed stated that he had seen.the Hulyhead packets 
arrive alongside the pierat Holyhead mang.times, but had never 
observed any such motion in them when gside as would pre- 
vent the reception of a railway train. It was really beautiful 
to watch the way in. which the boats were brought alongside the 
pier, and the perfect rest at which they remained whilst there. 

The Chairman.—It is a snug harbour. 

Mr. E. J. Reed said that no doubt that was the ease, but he 
thought it desirable, if it could possibly be done, that the train 
should be taken on board, as so vast a quantity of goods was 
packed in a train as rendered it highly inconvenient to remove 
them before arriving at their destination. He wished to record 
his opinion (and he believed the same opinion was shared by 
most naval architects) that there were no such impediments 
existing as would preelude the plaa which bad been suggested, 
from being carried into effect. 

Mr. Ravenhill said he bad no doubt that all that had been 
suggested by Mr. Scott Ruseell could be accomplished; but the 
question was, at what cost? and whether there would be any 
adequate return for the first outlay. The question was one 
which should be looked at not only scientifically, but eom- 
mercially, 

The Chairman thougflt that he would be only saying that 
which everybody would concur in, when he expressed thanks to 
Admiral Belcher and Mr. Scott Russell for the admirable ad- 
dresses which they had presented to the Iastitution. The dis- 
cussion, also, had been a most interesting one; but he was 
obliged to confess that he looked upon the question rather as an 
interesting scientific question than a practicyl one. With regard 
to the comfort of the passengers, and their freedom from sea- 
sickness if this hovel system were adopted, be would not say 
anything. He had never been a sufferer, and was therefore not 
so well able to speak upon the subject as many other gentlemen; 
but it was a question well worthy of consideration whether. the 
great outlay and expense, which would be necessarily incurred, 
would be compensated for by the saving of time which it was 
supposed would be effected. But however that might be, he 
was disposed to think that, in this age of scientific progress and 
energy, whether it was worth while doing or not, it was ex- 
ceedingly likely to be done. From what he had heard, he did 
not think that the practical difficulties would be so great with 
regard to naval architects being able to construct a good ship 
to go over the water, as they would be with regard to the en- 
gineers being ableto farnish the means of getting into that ship. 
However, that would be a subject to be discussed at a future 
time, and it was oue well worthy the attention of the Institution. 

The proceedings were then adjourned until twelve o'clock 
next day. 


ON STREAM-LINE SURFACES.* 
By W. J. Macqvory Rawxrye, C.E., LL.D., F.B.SS., 
London and Edinburgh. 

1. Tux object of this paper is to place before the Institution 
a summary of the principal results of a mathematical investi- 
gation, of which the details have been communicated to the 
Royal Society. A stream line is the path that is traced by a 
particle in a current of fluid. If the current is steady, each 
individual stream line preserves its figure and position un- 
altered, and marks the track of an elementary stream of fluid. 
fhe motions in epee pay: of a steady current may be 
represented to the eye to the mind by means of a group 
of stream lines; for the direction of motion of a particle of 
fiuid at a given point, ia that of a tangent to the stream line 
which passes through that point; and when the fluid isa 
liquid such as water, the comparative velocities of the current 
at different points are indicated by the comparative closeness 
of the stream lines to each other. 

2. A Stream-liae Surface ia a surface which traverses an 
indefinite number of stream lines, or, in other words, a sur- 
face such that every stream line which traverses a point in 
that surface is wholly situated in the surface.. We may con- 
ceive a current to be divided by an indefinitely great number 
of stream-line surfaces into clementary streams; and then 
the velocity of the current at different points in the same 
elementary stream will vary inversely as the area of trans- 
verse section of that stream, measured on a.surface which 
cuts the stream lines at right angles, and the component of 
that velocity, in a given direction, will vary inversely as the 
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ts one surface, ia of uniform thi 
velocity at a given point varies simply in the inverse ratio of 
the distance between the stream lines shown on the paper, 
and such is the case when problems in two dimensions only 
are considered ; when the layer is of unequal! thickness, that 
velocity varies also in the inverse ratio of the thickness of the 
layer, and such is the case when problems in three dimensions 
i ; for example, in problems relating to stream- 
line surfaces of revolution, a straight line on the paper re- 
presents the common axis of a set of such surfaces; the paper 
represents a plane stream-line surface traversing that axis, 
and the thickness of the layer at any point is proportional to 
the distance from the axis. asia i 

4. Straight Currents.—A ight current uniform 
velocity is represented by a set of 1 straight lines, If 
the layer is of uniform thickness, lines are equidistant ; 
if ite thickness varies, the distance between a pair of adjacent 
lines varies inversely as the thickness of the layer. 
diverging or converging in straight lines from or towards an 
axis or a point, is re a set of straight lines radiat- 
ing from or towards the point or the trace of theaxis. When 
the layer is of uniform thickness, those radiating lines make 
equal angles with each other; when it is contained between 
two planes cutting each other in an axis, the radiating lines 
represent the traces of a set of conical surfaces with a 

x, 60 placed as to cut a spherical surface described about 
that apex into zones of equal area. 

5. Composition of Stream Lines.—If two sete of stream 
lines be drawn so as to represent two different states of 
current motion in the same layer of liquid, a third set of 
lines drawn Saeety through the network formed by the 
first two sets will be the stream lines representing the re- 
sultant state of current motion in the same layer arising 
from the compounding of the actions which would separately 
produce the first two states. This proposition is due to Mr. 
Clerk Maxwell; and by ite aid stream lines representing 
current motions of any degree of complexity may be drawn. 
Amongst algebraical investigations of the of mption 
which stream lines re: t, reference may be specially 
aot io. by Mr. Stokes (Cambridge Transactions, 1842. 

850). 

6. Motion of a Liquid past a Solid,—If a solid body is of 
such a figure that a current of liquid flows past it smoothly ' 
without forming eddies (others than those produced by 
friction), the surface of that body is itself a stream-line sur- 
face ; and it may be proposed to determine, as a mathematical 
problem, either what forms of surface possess that proporty, 
or whether some given form of surface possesses it, and if so, 
what are the figures of the stream lines in « current of liqaid 
nares by a solid of that form. The latter problem has 
jong ago been solved for an indefinitely long circular cylindor, 
_— it tranversely; and for a ephere, 

oppe in the Quarterly Journal of 





with a current flowing 
it was solved by Dr. 
Mathematics for 1856. 
7. Application of Stream Lines with one pair of foci to 
Sorms of Ships.—lf a ship is capable of gliding smoothly 
through the water without forming eddies, other than those 
‘produced by friction, her surface is a stream line surface. 
na paper read to the Royal Society in 1863, and printed io 
the Philosophical Tr etions entitled “On Plane Water 
Lines in Two Dimensions,” the author investigated the 
figures and properties of a very numerous class of stream 
lines belonging to the motion of a eurrent in a plane layer of 
uniform thickness, whose forms ¢losely resemble those of 
actual ships of a great variety of models and proportions. 
Elementary rules for drawing such lines are given in a work 
entitled Shipbuilding, Theoretical and Practical, published 
in 1866-7. in a paper read to the British Aesociation, and 
printed in the Philosophical Magazine in 1864, he extended 
similar methods to stream line surfaces of revolution. The gene- 
ral nature of the method of finding stream-line surfaces suited 
for the figures of ships may be summed up as follows: The shi 
is conceived to be stationary, and the water to move astern with 
a velocity whose undisturbed value is equal and opposite to the 
speed of the ship. The uniform eurrent thus conceived to 
exist in the water is represented 1 bey-wnetel paraliel straight 
stream lines; then, to represent disturbance of the water 
produced by the veasel—which consists in » pushing aside of 
the water by her fore-body, followed by a closing in of the 
water behind her after-body—stream lines are drawn, which 
diverge from a point in the fore-body and converge again to- 
wards a point in the after-body. These points are called 
foci. The parallel straight lines representing ‘the uniform 
current, the curved lines re ting the-disturbance, 
form a network; and through angles of that network 
lines are drawn diagonally, which are the traces of the re- 
quired stream-line surfaces. The lines thas obtained closely 
resemble the water-lines, riband-lines, and other longitudinal 








sections of ships of a great variety of forms and rtions ; 
and there is scarcely any known figure of a fair itudinal 
line on a skin to which an approximation may not be found 
amongst them. ‘They have, er, the following defects: 


First, amongst each set of stream lines there is only one that 
is a continuous closed curve, accurately representing the form 
of a solid that can glide smoothly through the water ; and that 





cne is always a very biuff-ended oval, and therefore suitable 
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can be > 
of any required ion of length to breadth, and of any 
vb toques of neness at the ends; the only difference ; 
een them and the actual longitudinal lines of ships being, | 
the stem or cut water is rounded in the theoretical 
curve instead of being squared off as in the actual lines. 
figure shows a few examples of closed stream lines with two | 
pairs of foci, marked 11, 22, 33,44, 66. The oval LB has | 
one pair of foci only. The figure shows only one focus of | 
each marked A, A' respectively ; A being a focus of the 
B, and A! one of the additional foci of the new curves. 
By suitably arranging the foci relatively to each other and to | 
the ends of the curve, and by introducing « third pair of foci | 
if necessary, any degree of fineness or bluffness, hollowness, 
straightness, or convexity may be given to th» lines, and any 
uired breadth to the stem. 

. Empirical —— Displacement.—The following em- 
pirical rule for a rough approximation to the displacement of | 
a solid bounded by s stream line surface, is an extension of ad | 
rule first published in the treatise on shipbuilding already | 
referred to. It has been verified by trial on a great variety of | 
figures. Multiply the area of midship section by five-sixths | 
of the longitudinal distance between that pair of cross sections | 
whose areas are each equal to one-third of the area of mid- | 
ship section. | 

10. Dynamical Investigations.—The chief practical use of | 
investigations of the figures of stream lines is not so much to | 
find methods of drawing these lines for purposes of naval | 
architecture, as to enable rules to be laid down for making | 
dynamiea] calculations respecting the disturbances in the | 
water produced by vessels to whose figures these lines present | 
approximations. The investigation now referred to shows 
how to determine the ratio borne by the energy of the dis- 


turbance in the water to the energy due to the motion of the | Work. 
vessel, in every case in which a stream line surface can be | there was a great deal to learn; but the facts which he had | 
communicated to the meeting were within his own knowledge. 

Mr. Thornycroft said Mr. Froude had explained the motion | € 

| havé been at various times made with Mr. Martin's anchor 


determined, which sufficiently approximates to the form of 


the vessel. That ratio is found to range from } to 1, and such | hort 
is the ratio borne to the work employed in producing a given | Of ® solid in water, as a 


MARTIN’S SELF-CANTING ANCHOR. 


| the surrounding water, and run away with a large body of the 


He was only on the threshold of the inquiry, and 


rfect fluid, and in that case it 


acceleration in a given ship, by the additional work required | *ppeared that the stream-lines would offer a form of least 


in otder to produce the corres; ing leration in the dis- | 
turbance of the water. The dynamical properties of stream 
lines also enable us to determine the virtual depths to which 
various 
depend the velocities and itions of various series of waves 
raised by the vessel, and the velocities of gliding of the par- 
ticles of water over different parts of the ship's skin, upon 
which depends the friction. 


DISCUSSION. 
Mr. Froude said that he had studied some of Professor 


Rankine’s earlier investigations with some care, and there | 


were a few points he could explain which might be interest- 
iag and instructive. These investigations opened in a very 
complete and mathematical way the laws which expressed 
the mode in which water was separated by a body moving 
through it, and he showed distinctly that if water were a 
perfect fluid, and a body were Lowry J immersed in an in- 
finitely extended fluid, a blunt-nosed body was best adapted 
to move the water on one side, and let it close up again 
with the least possible disturbance. That investigation 
showed that the old mode and the ordinary and popular 
mode of arriving at the notion of the solid of 
resistance was founded on the misconception that the 
solid which pushed the water aside must have such a 
shape that it would begin to operate on each part of the 
water quite gradually, then give it gradual acceleration, and 
then bring it to rest in. That was what a perfect fluid 
would do for itself when it was a perfect extended fluid. 


When a solid was pushed ry - the fluid the particles of , 


water separated themselves, and n to move aside in the 
most gradual manner possible. Another point deserving of 
attention was the dynamical as of the question. A 
perfect fluid, of which the particles pressed equally in all 
directions, not only when at rest, but when in motion 
and which fully answered to the equations of fluid mo- 
tion, lost no vie viva in its motion, the vis viva of its 
particles became transferred to other particles, and no- 
thing was iost. The old notion of finding the solid of 
least resistance by finding that body which most easily 
pushed the icles of the fluid on one side was, for a totally 
submerged body, a fallacious one. With regard to friction, 
it arose in two ways. There was first the friction produced 
from the particles of fluid gliding the sides of the body, 
and, in the second place, the particles of fluid inter se under- 
went contortions, so to speak. But there was another view 
of the problem of non-resistance, as it might be termed. All 
the curves into which the water was bent were analogous to 
wave curves, and just as a wave ran along the sea without 
losing much energy, so stream line curves transmitted the 
vis viva from particle —— In dealing with the 
motion of a body on the surface, there was a new set of con- 
ditions, for the particles were disturbed downwards, just as 
they would be in the case of a totally submerged body. At 
mc te velocities there would be one-half of the stream 
line series perfectly developed in all directions, but when the 


least | 


resistance for a body. But in speakingof a body disturbin 
the water on the surface, it appeared him that it woul 
not be quite correct to suppose that the stream-lines would 


also affect the shape of the stream-lines. He hoped Mr. 
Froude, or some other gentleman, would be able to explain 


| whereas in the ordinary anchor one fluke only does ~ ! at 
cep 


| in soft 


one time ; while the usual iron stock, although requisite to 

the anchor in position whilst it is obtaining a hold, ceases, 
i and, at all events, to be of any use as soon as that 
hold is fairly obtained. The numerous experiments which 


| show that the t — ~~ which an examination of 
| ite phere kotor would lead any competent observer 


| enumerate the results of these various trials here; 


of the disturbance extend, upon which depths | be the same as they were in a perfect fluid, for the friction of | 
| the water and the viscosity must, as it affected the resistance, | 


how the stream-lines might be calculated if the viscosity of | 


| the water were known. 


Mr. Froude had no doubt that the viscosity and external 


| friction did alter the stream-lines materially. They could only 


be regarded as approximate estimates, but were a t help. 


The Chairman (Dr. Woolley) said that he believed that | 


Mr. Froude had stated the exact truth in saying that this 
class of problem, which Professor Rankine had brought before 
them, was one of the most difficult which could be attacked, 
and the further problem in which the dynamical aspect of the 


question was considered, as to viscosity and friction, was en- | 


tirely beyond the reach of knowledge at present. He thought 
they were under a great obligation to Professor Rankine for 
his paper, in which he had reduced some of the most difficult 
problems into a tangible form. 


MARTIN’S SELF-CANTING ANCHOR. 
Iw a recent number (vide page 179 of the present volume) 
we gave an account of some trials lately made with Martin's 


self-canting anchor fitted to H.M.S. Favourite, and we at the | 


same time promised that we would in an early number illus- 
trate the anchor with which the remarkable results we then 


recorded were obtained. This promise we now fulfil, the en- | 
eons 
r. Martin | 


graving which we publish on the present page 
an anchor of Mr. Martin’s most recent pattern. 
took his first patent for anchors in the year 1853, and this 
patent was followed by others taken in 1869 and 1864 re- 
spectively, that last-mentioned being the one under which 
his anchors are now being made at the well-known Gates- 
head Ironworks. Referring to our engraving it will be seen 
that the anchor consists of three principal parts, namely, the 


shank, the arms, and the stock, each of which possesses some | 


peculiarity. The shank is shorter than usual, and it is pro- 
vided at one end with a heavy head or crown through which 


the arms pass. The two arms, with their flukes, are forged | 
in one piece, and they are curved so that it is impossible to | 


foul them. The central part is of considerably 
meter than the remainder of the arms, so that the 


r dia- 
in the 


shank into which it fits is of sufficient size to allow one of the | 


flukes to pass t h it easily. There is also fo on the 
arms a shoulder which fits into a recess in the « , and 


which is so sha 
either side of oy 
t-hand figure. The arms, when 


shown by the ri 
through the shank, are held in place by a key as shown, this 
key entering a groove formed in the enlarg 
of the arms already referred to. 

The remaining jon of the anchor which 
special features is the stock, which is bent so that it cannot 


lane of the stock to an angle of 41°, as 


to 
ut we 
recs d those i sted in the subject to obtain a pam- 
hlet, issued by Mr. Martin, in which they are recorded. 

e results obtained during the trials with H.M.S. Favourite, 
to which we have already referred, are alone enough to satisfy 
most people, one of Mr. Martin’s 57 cwt. anchors let go in 
12 fathoms of water with only 26 fathoms of cable having 
sufficed on two occasions when the Prema was made, not 
only to bring up the ship, but to hold her perfectly with her 
engines running at about 8 knots speed astern. Considerin 
that the bottom in which the anchor was let go consisted 
mud mixed with fine sand, and that the Favourite is a vessel 
of 2094 tons burthen, with engines of 400 nominal horse 
power, we think that we are perfectly justified in characteris- 
ing these results as most remarkable and satisfi . 

Sut it is necessary that an anchor should not only hold well 
but that it should trip easily, and this the peculiar form of 
the crown end of the shank of Mr. Martin's anchor enables it 
to do. In the event of the flukes obtaining a hold on rocky 
ground the anchor when tripped turns on one of the lower 
angles of the crown and from the great breadth of the latter 
the flukes are thus, as it were, drawn back from their hold, 
and the anchor thus readily —— ba the ope is 
holding no ojects above the ground to injure a "8 
bottoms in allow water, and when weighed it, from Le 


to expect is fully obtained in practice. We have no 


+ 





| peculiar form, clears the keel and prows of armour clads, and 


| over the Admiralty maximum 
| all these advanta. 


can be catted flat alongside, no catheads, bill-boards, or fish 
davits being required. 

It follows from the construction of the anchor we are 
describing, that it can be made entirely without welding, 
each part being forged solid; while it can be readily taken 
to pieces for stowage. Tests made with these anchors, 
moreover, have shown them to be —_ of 50 per cent. 

proof without injury. Taking 
3 into deration it is satisfactory to 
record that Mr. Martin's anchor has been already fitted to 
the Favourite, the Pallas, the Prince Albert, and several 





| other vessels in our navy; but it would be more satisfactory 


to record that it had been introduced still more largely into 
that service. The Prussians have ado the anchor ex- 
tensively, and it has also been supplied to many of the more 


| important vessels in the American, Austrian, and Italian 
| fleets, while the Imperial yacht Jerome Napoleon, is also 


as to limit the vibration of the arms on | 


fitted with it. In conclusion, we cannot do better than refer 
those of our readers eos Se De eine es 
striking statement lately prepared by Mr. Martin, wing 
the costpasative cest-of © pain of his anchors and a ir of those 
of the ordinary Admiralty pattern, such as would be fitted to 


| a vessel of the Pallas class. Mr. Martin shows that in this 


central portion | 


be fouled by the cable, and which is made flat, so that when | 


body was compressed a new condition was introduced. There | the anchor is imbedded in soft ground it affords a large arca | 
would be the condition of surface waves, which acted accord- | of resisting surface, and materially assists in giving the great | 
ing to the law of gravity and other laws regulating the | holding power for which Mr. Martin’s anchor is remark- 

motion of surface waves, and where the pressure was a lump | able. It will, in fact, be seen that when this anchor is 


of water would become heaped up, and would spread away in thus imbedded every part of it is doing its full share of work, | 


case an economy of no less than 534/. would result from 
using anchors of his pattern, about 116/. of this sum being 
due to the actual less cost than of his anchors (the Martin 
weighing also 27 cwt. less than the Admiralty anchors) and 
the remaining 418/. to the su ion of fit which are 

uired with anchors of the ordinary form. Mr. in’s cal- 
culations, which appear to be entirely trustworthy, are founded 
on the actual contract prices paid by the Admiralty, and the 
respective weigh of the anchors supplied by 
him to H.M.S. Pallas in 1867, and those of the ordinary 
Admiralty anchors which his replaced. 
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LITERATURE. 


on the Maritime Canal 
at Port Said with the Red Sea at Suez. 


ee B.N., F.B.S., H ange st the 
‘Liewtenant-Colonel keen B., 

and Architectural Works, 
ruary, 1876, 


We feel sure that all interested in the communica 
tion by sea between this country and the East will 
with great satisfaction the publication of 
the report, of which we give the title above. Captain 
Richards and Lieutenant-Colonel Clarke visited the 
Suez Canal in February last, in accordance with in- 
structions from the Lords Commissioners of the Ad- 
miralty, these instructions directing them “ to proceed 
to Egypt, and to obtain on the spot the fullest in- 
formation in their power as to the present condition 
ofthe Suez Canal and the works proposed to be carried 
out in connexion with it, and to report to what extent 
it may be expected to be available for Her Majesty’s 
naval including the transport service, to and 
from the t;” and it is the results of their investi- 
gations which the valuable report before us contains. 


Captain Richards and Lieutenant-Colonel Clarke 
were assisted in coring out their examination by the 
staff on board H.M.’s surveying vessel Newport, 
which was placed at their disposal ; and in commencing 
their report the authors state briefly the arrangements 
adopted by them to obtain the necessary information, 
these explanations being followed by a general descrip- 
tion of the canal to which—as the work has been al- 
ready fully described in our_pages—we need not do 
more than refer here. Oftie important point to be as- 
certained was, to what extent the actual dimensions of 
the canal agreed with those which it ought theoreti- 
cally—according to the decision of the canal company 
—to possess ; and to determine this, fifty-two accurate 
sections were taken@t different points throughout its 
length, whilst. eight others were taken across the har- 
bour at Port Said. The whole of these sections are 
given on lithographed sheets attached to the report, and, 
to use the words of the reporters, they prove “that 
on the whole, with a few exceptions to be noticed pre- 
sently, the work had been fairly completed accordin 
to the original, or rather the modified design ; a 
though it is not to be doubted that the opening was 
probably in some degree premature, and that though 
much remains to be done to improve and facilitate the 
transit, especially for large ships, yet it is atthe pre- 
sent moment undeniably a iw canal for vessels 
of considerable draught and tonnage.” The exceptions 
above referred to are five in number, and they include 
the well-known rocky section at Sérapéam, of which 
mention has been already been made in our pages, and 
which since the date of the report has, we believe, 
been deepened, so as to afford the same depth of water 
as other parts of the canal. The other bad places are 
being improved without delay. 


After describing these weak points Captain Richards 
and Lieutenant-Colonel Clarke treat of the curves on 
the canal, of the channels through the Lakes, and of 
the gares—or sidings where vessels pass each other or 
where they may moor for the night—and they then 
proceed to consider the works which it is proposed to 
carry out in connexion with the canal. It appears 
that the company intend to proceed without delay, to 
reduce the sharpness of the curve at El Guisr, and to 
widen it and the other three “curves of danger” to 
130 ft. on the floor; while they also intend to make 
the channel from the entrance of Port Said to the 
inner basin 30 ft. deep, and to increase its width. In 
performing these works about 451,000 cubic yards of 
excavation will have to be made. Its dso intended 
to mark the banks of the canal by conspicuous beacons 
at every mile ; to fix substantial posts or bollards, for 
securing ships or heaving them off, at every tenth of a 
mile; and to mark the limit of 16 ft. cf water on 
either side by buoys placed about 400 yards apart. 
All these improvements it is intended shall be carried 
out during the present year. 

With respect to the harbour at Port Said, the general 
conclusions arrived at by the authors of the report are 
that there will be no practical difficulty in keeping the 
channel open; and that there is no difficulty in ap- 
proaching Port Said by steam ships under all ordioary 
circumstances, while as regards sailing vessels they 
point out the precautions which it is necessary they 
should preserve. In connexion also with this portion 
of their subject they give a sketch of the principal 
difficulties connected with the navigation of the Red 
Sea, and make suggestions as to the manner in 
which those difficulties might be to a great extent re- 


Captain 


tages which are offered by the 
East, and in considering this matter the authors divide 
the steam vessels which are likely to use the canal into 
four classes as follows :—1. Ships of war employed on 
the India or China stations; 2. The mercantile marine; 
3. The troop ship service between England and India, 
either as carried on by the present Indian transports, 
or by any vessels which may in future be designed ; 
and 4. The great lines of steamers carrying mails, pas- 
sengers, and merchandise, such as the Peninsular and 
Oriental Company’s vessels. Taking Point de Galle 
as a stan@ard of comparison, it is stated that the pas- 
sage from the a Channel (Start — to Galle 
is 6515 geographical miles vid the » against 
11,650 miles vid the Cape of Good Hope, the saving 
of distance in favour of the canal being thus 5135 

phical miles, equal to about 36 days’ : 
Against this saving of time has to be set the extra 
consumption of fuel in the case of war vessels pro- 
ceeding vid the canal—a greater proportion of the 
whole passage being made under steam—and also the 
canal charges. In a vessel of the Volage class, these 
charges are put down as 405/., to which is to be added 
a sum of 500/. for the extra consumption of fuel, 
making a total expenditure of 905/. (given by an error 
in the report as 895/.) to be set against the saving of 
time already mentioned, and also the saving in wear 
and tear involved in a voyage round the Cape. Taking 
these figures as a basis, the authors of the report are 
of opinion that it may probably be desirable to send 
all small or moderately sized vessels, proceeding to 
stations in the East, through the wos As regards 
the mercantile marine, Captain Richards and Lieu- 
tenant-Colonel Clarke anticipate that “ the canal route 
will prove highly advantageous to a class of vessels 
constructed especially for its navigation.” For the 
transit of the larger war ships they do not consider 
the canal fitted, nor do they consider it—in its present 
state at all events—a suitable route for the vessels at 
present employed in our Indian transport service. The 
point out, however, that it may be ultimately deemed ad- 
visable to build transport vessels especially adapted for 
traversing the canal, as although no time would be 
saved as compared with the present overland route, 
there would be undoubted advantages due to there 
being no trans-shipment. As regards the steamers of 
the P. and O. and other mail companies, the authors 
consider that they are better adapted for traversin 
the canal than our transport vessels; but they antici- 
pate that the delivery of mails would be delayed a day 
or two by being taken through the canal. 

We have necessarily, in the present notice, merely 
drawn attention to the more salient points of the re- 
port before us, and there is much information con- 
tained in it to which we have not even alluded. It 
may be regarded as a clear and concise statement, by 
able and impartial observers, of the good and bad 
points of the Suez Canal; and as such it is well 
worthy of the careful perusal of all interested in the 
new route of communication with the East. In con- 
clusion, we may state that besides the sheets of sections 
already referred to, the report is illustrated by well- 
executed large scale maps of the canal and of the 
harbour at Port Said—these maps giving al] soundings 
and similar information—while sheets of sections are 
also added, showing the alterations of the canal in 
progress at Sérapéum. 





Geological Map of London, showing Superficial Deposits 


Compiled by J. B. Jonpax, of the Mining Record office. 
Lenka: Edward Stanford. 


Tue map bearing the above title, which has just been 
issued by Mr. Stanford, is an exceedingly interesting 
one. It measures 23} in. by 21 in., and represents, to 
a scale of lin. to the mile Senden and its environs, 
the nature of the superficial — being clearly 
shown by distinctive colouring. It appears from this 
map that these deposits in the metropolis and its 
neighbourhood —~, of oe — es 

ick earth, gravel and sand, lower shot sand, 
i andthe chalk 





London clay, lower London tertiaries, and 
The deposits of alluvium are confined entirely to the 
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-CPOSS ; 
the main body follows the line 
road and Farringdon-street to 
north, almost from the line of 
London clay extends to 
included in map, being 
lower Bagshot sand at Hampstead and Hi 
curiously isolated patches of sand and 
and near Stanmore. Southwards of the Thames, 
are to be found extensive tracts of the London 
but so broken up by deposits of sand and 

lower London tertiaries that it would be impossi 
for us to define their limits in words. Southwards 
these again come the chalk deposits of Banstead 
Downs =e Bea np districts. be cape urbe _ 
metropolis the deposits consist principally o 

prams yer Maths there are ny i a of 
brick earth as, for instance, at Falham, Shepherd's 
Bush, Mortlake, and Kew; while at Richmond- 
is to be found a large extent of London clay. It is 
useless, however, for us to attempt to describe further 
matters which words could never explain clearly, but 
which the well-executed map before us shows at a 
glance ; and we must content ourselves with heartily 
recommending the map itself to all interested in the 
information it is desi to furnish. Paterfamilias, 
in search of a house built “‘ on the gravel,” had better 
make a note of this publication. 


Street’s Indian and Colonial Mercantile Directory, for 1870. 
London Brothers. 


: Street 

Tue present edition of this useful directory has been 
considerably enlarged and improved, and it is now 
offered to the public in a very complete and well- 
arranged form. Besides having its special value as a 
trades’ directory, a vast amount of general information 
is condensed into a limited space. Trade returns, 
tariffs, statistics of AW peng description of every 
town or district indexed, are given. In addition, 
the charges of the various steam vessels and other 
means of transit are given, together with the average 
duration of voyages and lengths of routes. It is only 
by a vastly extended co-operation that such a work as 
Street’s Directory could have been compiled, and that 
hly done, speaks highly for the 

ring the requisite information. 
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Great Tusnen Prosecte,.— 


‘ground seems just now to meet with much favour from 
pommehee 1 


upon and around the island of Manhattan. 
: granted a 


changed the name of nn to that of the New 

York Tunnel Com ‘ enlarging its obj to embrace 

iho conatousiionel need i pn heer. 9 and 
by a tunnel passing 


has been 

to for help in the indirect way of declaring the tunne ae 
jay on ast to thie ofiest having already passed ouse 
and being now before the Senate, with, it is said, strong prob- 


abilities of a speedy passage. The manner of ing out 
tho gush ine net et hese fully decided upon. The tunnel 
serene the sinus suay' he fenunall in either of three 


deep at the pointe where the tunnels are intended to cross, 
and if either of mee ig boeing ne sland gash te ae _ 
submarine operators ve an im in 
performance of the work. Those interested in the es 
doctase thet 1b will be set cn Set 37's 
during the spring, that it 
aupend thet Rive Bridge, and 
advance of it. The success of the 
upon the amount of capital that can be dra , 
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that the stem or cut water is rounded in the theoretical | 
curve instead of being squared off as in the actual lines. 
figure shows a few examples of closed stream lines with two | 
pairs of foci, marked 11, 22, 33,44, 66. The oval LB has | 
one pair of foci only. The figure shows only one focus of | 
each pair marked A, A‘ respectively; A being a foeus of the | 
oval LB, and A' one of the additional foci of the new curves. 


straightness, or convexity may be given to th: lines, and any 
uired breadth to the stem. 
“t Empirical Rule for Displacement.—The following em- 
pirical rule for a rough approximation to the displacement of 
a solid bounded by a stream line surface, is an extension of | 
rule first published in the treatise on shipbuilding already | 
referred to. It has been verified by trial ona great variety of | 
figures. Multiply the area of oe section by five-sixths 
of the longitudinal distance between that pair of cross sections | 
whose areas are each equal to one-third of the area of mid- | 
ship section. | 
10, Dynamical Investigations.—The chief practical use of | 
investigations of the figures of stream lines is not so much to 
find methods of drawing these lines for purposes of naval 
architecture, as to enable rules to be laid down for making | 
dynamical calculations respecting the disturbances in the | 
water produced by vessels to whose figures these lines present | 
approximations. The investigation now referred to shows 


MARTIN’S SELF-CANTING 


ANCHOR. 





how to determine the ratio borne by the energy of the dis- | the surrounding water, and run away with a large body of the 
turbance in the water to the energy due to the motion of the | Work. He was rs on the threshold of the inquiry, and 


vessel, in every case in which a stream line surface can be | there was a great ¢ 
determi: 


eal to learn; but the facts which he had 


ned, which sufficiently approximates to the form of | Communicated to the meeting were within his own knowledge. 


the vessel. That ratio is found to range on ie 1, and such 
is the ratio borne to the work employed in producing a given | 


Mr. Thornyeroft said Mr. Froude had explained the motion | 
of a solid in water, as a perfect fluid, and in that case it 


acceleration in a given ship, by the additional work required | #ppeared that the stream-lines would offer a form of least 


in order to produce the 
turbance of the water. The 


leration in the dis- | Tesistance for a body. But in speaki 
properties of stream | the water on the surface, it appeared 


of a body disturbing 
him that it would 


lines also enable us to determine the virtual depths to which | 2°t be quite correct to suppose that the stream-lines would | 
of the disturbance extend, upon which depths | be the same as they were in a perfect fluid, for the friction of | 


rarious 

depend the velocities and 
raised by the vessel, and the velocities of gliding of the par- 
ticles of water over different parts of the ship's skin, upon 
which depends the friction. 





DISCUSSION. 

Mr. Froude said that he had studied some of Professor 
Rankine’s earlier investigations with some care, and there 
were a few points he could explain which might be interest- 
ing and instructive. These a opened in a very 
eomplete and mathematical way 
the mode in which water was separated by a body moving 
through it, and he showed distinctly that if water were a 
perfect fluid, and a body were wholly immersed in an in- 
finitely extended fluid, a blunt-nosed body was best adapted 
to move the water on one side, and let it close up again 
with the least possible disturbance. That investigation 
showed that the old mode and the ordinary and popular 
mode of arriving at the notion of the solid of least 
resistance was founded on the misconception that the 
solid which pushed the water aside must have such a 
shape that it would f= to operate on each part of the 
water quite gradually, t give it gradual acceleration, and 
then bring it to rest n. That was what a perfect fluid 
would do for itself when it was a perfect extended fluid. 


itions of various series of waves | the water and the viscosity must, as it affected the resistance, 


also affect the shape of the stream-lines. He hoped Mr. | 
froude, or some other gentleman, would be able to explain 
how the stream-lines might be calculated if the viscosity of | 
the water were known. 
Mr. Froude had no doubt that the viscosity and external | 


| friction did alter the stream-lines materially. They could only 


laws which expressed th. 


When a solid was pushed through the fluid the particles of | 


water separated themselves, and began to move aside in the 
most gradual manner possible. Another point deserving of 
attention was the dynamical as of the question. A 
perfect fluid, of which the particles pressed equally in all 
directions, not only when at rest, but when in motion 
and which fully answered to the equations of fluid mo- 
tion, lost no eis viva in its motion, the vis viva of its 
particles became transferred to other particles, and no- 
thing was lost. The old notion of finding the solid of 
least resistance by finding that body which most easily 
pushed the particles of the fluid on one side was, for a totally 
submerged body, a fallacious one. With regard to friction, 
it arose in two ways. There was first the friction produced 
from the particles of fluid gliding past the sides of the body, 
and, in the second , the particles of fluid inter se under- 
went contortions, so to speak. But there was another view 
of the problem of non-resistance, as it might be termed. All 
the curves into which the water was bent were analogous to 
wave curves, and just as a wave ran along the sea without 
losing much energy, so stream line curves transmitted the 
vis viva from particle to icle. In dealing with the 
motion of a body on the surface, there was a new set of con- 
ditions, for the particles were disturbed downwards, just as 
they would be in the case of a totally submerged body. At 
moderate velocities there would be one-half of the stream 
line series perfectly developed in all directions, but when the 
body was compressed a new condition was introduced. There 
would be the condition of surface waves, which acted accord- 
ing to the law of gravity and other laws regulating the 
motion of surface waves, and where the pressure was a lump | 
#f water would become heaped up, and would epread away in 


be regarded as approximate estimates, but were a great help. 

The Chairman (Dr. Woolley) said that he believed that 
Mr. Froude had stated the exact truth in saying that this 
class of problem, which Professor Rankine had brought before 
em, was one of the most difficult which could be attacked, 
and the further problem in which the dynamical aspect of the 
question was considered, as to viscosity and friction, was en- 
tirely beyond the reach of knowledge at present. He thought 
they were under a great obligation to Professor Rankine for 
his paper, in which he had reduced some of the most difficult 
problems into a tangible form. 


MARTIN’S SELF-CANTING ANCHOR. 

Is a recent number (vide page 179 of the present volume) 
we gave an account of some trials lately made with Martin’s 
self-canting anchor fitted to H.M.S. Favourite, and we at the | 
same time promised that we would in an early number illus- 
trate the anchor with which the remarkable results we then 
recorded were obtained. This promise we now fulfil, the en- 
graving which we publish on the present page representing 
an anchor of Mr. Martin’s most recent pattern. Mr. Martin 
took his first patent for anchors in the year 1853, and this 
patent was followed by others taken in 1859 and 1864 re- 
spectively, that last-mentioned being the one under which 
his anchors are now being made at the well-known Gates- 
head Ironworks. Referring to our engraving it will be seen 
that the anchor consists of three principal parts, namely, the 
shank, the arms, and the stock, each of which possesses some 
peculiarity. The shank is shorter than usual, and it is pro- 
vided at one end with a heavy bead or crown through which 
the arms pass. The two arms, with their flukes, are forged 
in one piece, and they are curved so that it is impossible to 
foul them. The central part is of considerably larger dia- 
meter than the remainder of the arms, so that the hole in the | 
shank into which it fits is of sufficient size to allow one of the 
flukes to pass through it easily. There is also fo on the 
arms a shoulder which fits into a recess in the « , and | 
which is so shaped as to limit the vibration of the arms on 
either side of the plane of the stock to an angle of 41°, as 
shown by the right-hand figure. The arms, when 
or > the shank, — in place by a key as shown, this | 

ey entering a groove formed in the en central portion | 
“— arms already referred to. ne ” 

» remaining — of the anchor which possesses | 
special features is the stock, which is bent so that it cannot | 
be fouled by the cable, and which is made flat, so thet when | 
the anchor is imbedded in soft ground it affords a large area | 
of resisting surface, and materially assists in giving the great | 
holding power for which Mr. Martin’s anchor is remark. | 
able. It will, in fact, be seen that when this anchor is 
thus imbedded every part of it is doing its full share of work, | 


whereas in the ordinary anchor one fluke only does a at 
one time ; while the usual iron stock, although requisite to keep 
the anchor in position whilst it is obtaining a hold, ceases, 
in soft ground, at all events, to be of any use as soon as that 
hold is fairly obtained. The numerous experiments which 


| have been at various times made with Mr. Martin's anchor 


show that the t —— aoe which an examination of 
its causluestion thens would lead any competent observer 
to expect is fully obtained in practice. We have no » to 
enumerate the results of these various trials here; but we 
recommend those interested in the —s to obtain a pam- 

hiet, issued by Mr. Martin, in which they are recorded. 
The results obtained during the trials with H.M.S. Favourite, 
to which we have already referred, are alone enough to satisfy 
most people, one of Mr. Martin’s 57 ewt. anchors let go in 


| 12 fathoms of water with only 25 fathoms of cable having 


sufficed on two occasions when the a was made, not 
only to bring up the ship, but to hold her perfectly with her 
engines running at about 8 knots speed astern. Conside 

that the bottom in which the anchor was let go consisted of 


| mud mixed with fine sand, and that the Favourite is a vessel 


of 2094 tons burthen, with engines of 400 nominal horse 
power, we think that we are pertectly justified in characteris- 
ing these results as most remarkable and satisft , 

Sut it is necessary that an anchor should not only hold well 
but that it should trip easily, and this the peculiar form of 
the crown end of the shank of Mr. Martin’s anchor enables it 
to do. In the event of the flukes obtaining a hold on rocky 
ground the anchor when tripped turns on one of the lower 
angles of the crown and from the great breadth of the latter 
the flukes are thus, as it were, drawn back from their hold, 
and the anchor thus readily released. When the anchor is 
holding no part projects above the ground to injure a ship's 
bottom in shallow water, and when weighed it, from its 
peculiar form, clears the keel and prows of armour clads, and 
can be catted flat alongside, no catheads, bill-boards, or fish 
davits being required. 

It follows from the construction of the anchor we are 
describing, that it can be made entirely without welding, 
each part being forged solid; while it can be readily taken 
to pieces for stowage. Tests made with these anchors, 
moreover, have shown them to be capable of 50 per cent. 
over the Admiralty maximum proof without injury. Taking 
all these advantages into consideration it is satisfactory to 
record that Mr. Martin's anchor has been already fitted to 
the Favourite, the Pallas, the Prince Albert, and several 
other vessels in our navy; but it would be more satisfactory 
to record that it had been introduced still more largely into 
that service. The Prussians have ado the anchor ex- 
tensively, and it has also been supplied to many of the more 
important vessels in the American, Austrian, and Italian 
fleets, while the Imperial yacht Jerome Napoleon, is also 
fitted with it. In conclusion, we cannot do better than refer 
those of our readers specs noes anos 
striking statement lately prepared by . Martin, wing 
the campasative cust of © pais of bie anshers and s ir of those 
of the ordinary Admiralty pattern, such as w be fitted to 
a vessel of the Pallas class. Mr. Martin shows that in this 
case an economy of no less than 534/. would result from 
using anchors of his pattern, about 116/. of this sum being 
due to the actual less cost than of his anchors (the Martin 
weighing also 27 cwt. less than the Admiralty anchors) and 
the remaining 418/. to the suppression of poy dea 

uired with anchors of the ordinary form. Mr. in’s cal- 

ations, which appear to be entirely trustworthy, are founded 
on the actual contract prices paid by the Admiralty, and the 
respective weights taken are those of the anchors supplied by 
him to H.M.S. Pallas in 1867, and those of the ordinary 
Admiralty anchors which his replaced. 
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LITERATURE, 


on the Maritime Canal connecting the M. 


at Port Said with the Red Sea at Suez. By Captain |i 
of the Admiral 


oe R.N., F.B.S., Hy 
Lieutenant-Colonel Cianxe, C.B., 
Engineering and Architectural Works, 
ruary, 1870. 
We feel sure that all interested in the communica 
tion by sea between this country and the Eest will 
regard with great satisfaction the publication of 
the report, of which we give the title above. Captain 
Richards and Lieutenant-Colonel Clarke visited the 
Suez Canal in February last, in accordance with in- 
structions from the Lords Commissioners of the Ad- 
miralty, these instructions directing them “to proceed 
to Egypt, and to obtain on the spot the fullest in- 
formation in their power as to the present condition 
ofthe Suez Canal and the works proposed to be carried 
out in connexion with it, and to report to what extent 
it may be expected to be available for Her Majesty’s 
naval including the transport service, to and 
from the t;” and it is the results of their investi- 
gations which the valuable report before us contains. 


Captain Richards and Lieutenant-Colonel Clarke 
were assisted in carrying out their examination by the 
staff on board H.M.’s surveying vessel Newport, 
which was placed at their disposal ; and in commencing 
their report the authors state briefly the arrangements 
adopted by them to obtain the necessary information, 
these explanations being followed by a general descrip- 
tion of the canal to which—as the work has been al- 
ready fully described in our_pages—we need not do 
more than refer here. Ome important point to be as- 
certained was, to what extent the actual dimensions of 
the canal agreed with those which it ought theoreti- 
cally—according to the decision of the canal company 
—to possess ; and to determine this, fifty-two accurate 
sections were taken @t different points throughout its 
length, whilst eight others were taken across the har- 
bour at Port Said. The whole of these sections are 
given on lithographed sheets attached to the report, and, 
to use the words of the reporters, they prove “that 
on the whole, with a few exceptions to be noticed pre- 
sently, the work had been fairly completed prenaad “wi 
to the original, or rather the modified design; and 
though it is not to be doubted that the opening was 
probably in some degree premature, and that though 
much remains to be done to improve and facilitate the 
transit, especially for large ships, yet it is at the pre- 
sent moment undeniably a navigable canal for vessels 
of considerable draught and tennage.” The exceptions 
above referred to are five in number, and they include 
the well-known rocky section at Sérapéum, of which 
mention has been already been made in our pages, and 
which since the date of the report has, we believe, 
been deepened, so as to afford the same depth of water 
as other parts of the canal. The other bad places are 
being improved without delay. 

After describing these weak points Captain Richards 
and Lieutenant-Colonel Clarke treat of the curves on 
the canal, of the channels through the Lakes, and of 
the gares—or sidings where vessels pass each other or 
where they may moor for the night—and they then 
proceed to consider the works which it is proposed to 
carry out in connexion with the canal. It appears 
that the company intend to proceed without delay, to 
reduce the sharpness of the curve at El Guisr, and to 
widen it and the other three “curves of danger” to 
130 ft. on the floor; while they also intend to make 
the channel from the entrance of Port Said to the 
inner basin 30 ft. deep, and to increase its width. In 
performing these works about 451,000 cubic yards of 
excavation will have to be made. Itis also intended 
to mark the banks of the canal by conspicuous beacons 
at every mile ; to fix substantial posts or bollards, for 
securing ships or heaving them off, at every tenth of a 
mile ; and to mark the limit of 16 ft. of water on 
either side by buoys placed about 400 yards apart. 
All these improvements it is intended shall be carried 
out during the present year. 

With respect to the harbour at Port Said, the general 
conclusions arrived at by the authors of the report are 
that there will be no practical difficulty in keeping the 
channel open; and that there is no difficulty in ap- 
proaching Port Said by steam ships under all ordinary 
circumstances, while as regards sailing vessels they 
point out the precautions which it is necessary they 
should preserve. In connexion also with this portion 
of their subject they give a sketch of the principal 
difficulties connected with the navigation of the Red 
Sea, and make suggestions as to the maftiner in 
which those difficulties might be to a great extent re- 


sr er ints. 

_ As the silting up of the canal the drift- 
ing d, the authors of the pert Sl ve 
is nothing serious to be and they base 
their conclusion upon the insi decrease in the 
depth of the Sweet Water which has taken 
place since its construction ten years ago. It is worthy 


of remark, however, that, as stated in the report 
fore us, this Sweet Water Canal has been cleared out 


* . 


the steam vessels which are likely to use the canal into 
four classes as follows :—1. Ships of war employed on 
the India or China stations; 2. The mercantile marine; 
3. The troop ship service between England and India, 
either as carried on by the present Indian transports, 
or by any vessels which may in future be designed ; 
and 4, The an lines of steamers carrying mails, pas- 
sengers, and merchandise, such as the Peninsular and 
Oriental Company’s vessels. Taking Point de Galle 
as a stan@ard of comparison, it is stated that the pas- 
sage from the English Channel (Start Point) to Galle 
is 6515 geographical miles cid the against 
11,650 miles vid the Cape of Good Hope, the saving 
of distance in favour of the canal being thus 5135 
et miles, equal to about 36 days’ ’ 
Against this saving of time has to be set the extra 
consumption of fuel in the case of war vessels pro- 
ceeding vid the canal—a greater proportion of the 
whole passage being made under steam—and also the 
canal charges. In a vessel of the Volage class, these 
charges are put down as 405/., to which is to be added 
a sum of 500/. for the extra consumption of fuel, 
making a total expenditure of 905/. (given by an error 
in the report as 895/.) to be set against the saving of 
time already mentioned, and also the saving in wear 
and tear involved in a voyage round the Cape. Taking 
these figures as a basis, the authors of the report are 
of opinion that it —_ probably be desirable to send 
all small or moderately sized vessels, proceeding to 
stations in the East, through the pont As regards 
the mercantile marine, Captain Richards and Lieu- 
tenant-Colonel Clarke anticipate that “ the canal route 
will prove highly advantageous to a class of vessels 
constructed especially for its navigation.” For the 
transit of the larger war ships they do not consider 
the canal fitted, nor do they consider it—in its present 
state at all events—a suitable route for the vessels at 
present employed in our Indian transport service. The 
point out, however, that it may be ultimately deemed ad. 
visable to build transport vessels especially adapted for 
traversing the canal, as although no time would be 
saved as compared with the present overland route, 
there would be undoubted advantages due to there 
being no trans-shipment. As regards the steamers of 
the P. and O. and other mail companies, the authors 
consider that they are better adapted for traversing 
the canal than our transport vessels; but they antici- 
pate that the delivery of mails would be delayed a day 
or two by being taken through the canal. 

We have necessarily, in the present notice, merely 
drawn attention to the more salient points of the re- 
port before us, and there is much information con- 
tained in it to which we have not even alluded. It 
may be regarded as a clear and concise statement, by 
able and impartial observers, of the good and bad 
points of the Suez Canal; and as such it is well 
worthy of the careful perusal of all interested in the 
new route of communication with the East. In con- 
clusion, we may state that besides the sheets of sections 
already referred to, the report is illustrated by well- 
executed large scale maps of the canal and of the 
harbour at Port Said—these maps giving all soundings 
and similar information—while sheets of sections are 
also added, showing the alterations of the canal in 
progress at Sérapéum. 


ae 


Geological Map of London, showing Superficial Deposits. 
Compiled by J. B. Jonpan, of the Mining Record office. 
London : Edward Stanford. 


Tue map bearing the above title, which has just been 
issued by Mr. Stanford, is an exceedingly interesting 
one. It measyres 23 in. by 21 in., and represents, to 
a seale of lin. to the mile London and its environs, 
the nature of the superficial deposits being clearly 
shown by distinctive colouring. It appears trom this 
map that these deposits in the metropolis and its 
neighbourhood are of seven kinds, namely, alluvium, 
brick earth, gravel and sand, lower Bagshot sand, 
London clay, lower London tertiaries, and the chalk. 





The deposits of alluvium are confined entirely to the 
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included in the map, being broken 
lower Bagshot sand at Hampstead and Hi 
curiously isolated patches of sand and gravel 
and near Stanmore. Southwards of the 1 
are to be found extensive tracts of the 
but so broken up by deposits of sand and gravel, 
lower London tertiaries that it would be impossib 
for us to define their limits in words. Southwards 
these again come the chalk deposits of Banstead 
Downs = ea seg: districts. be epee pr 
metropolis the deposits consist princi 

gravel, although there are many pay 

brick earth as, for instance, at 
Bush, Mortlake, and Kew; while at HKichmond- 

is to be found a large extent of London clay. It is 
useless, however, for us to attempt to describe farther 
matters which words could never explain clearly, but 
which the well-executed map before us shows at a 
glance ; and we must content ourselves with heartily 
recommending the map itself to all interested in the 
information it is desi to furnish. Paterfamilias, 
in search of a house built “on the gravel,” had better 
make a note of this publication. 


Street's Indian and Colonial Mercantile Directory, for 1870. 
London : Street Brothers. 


: 8 
Tue present edition of this useful directory has been 
considerably enlarged and improved, and it is now 
offered to the public in a very complete and well- 
arranged form. Besides having its special value as a 
trades’ directory, a vast amount of general information 
is condensed into a limited space. Trade returns, 
tariffs, statistics of population, description of every 
town or district iateued tes all given. In addition, 
the charges of the various steam vessels and other 
means of transit are given, together with the average 
duration of voyages and lengths of routes. It is only 
by a vastly extended co-operation that such a work as 
Street’s Directory could have been compiled, and that 
it has been so thoroughly done, speaks highly for the 
system adopted in gathering the requisite information. 


A Great Tuxwet Prosecrsp.—Burrowing under the 
ground seems just now to meet with much favour from engi 
neers, i if upon and around the island of Manhattan. 
May, 1808, « charter 
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pany for the p 

the East River. Nearly a year afterward, another enectment 
changed the name of the isation to that of the New 
York Tunnel Company, and enlarging its to embrace 
the-constrestion of tunnels eressing andes the North and 
East Rivers, these to be co bya passing under 
New York City. This has been supplemented by 
an act passed by the of New Jersey 

the completion of and access to the Jersey end of the 


to for in the indirect way of declaring the tu a 
to. un'ach ta thie cuss having. chmolg pened tho ouse 
and being now before the Senate, with, it is said, strong prob- 
abilities of a speedy passage. The manner out 
the work has not yet been full Rage eee The tunnel 
across the river may be fi in either Sea 
boring under the river beds; by ing passages in w 
the tunnels may be laid or built of irom or masonry, and 
finally more or less covered with earth ; or simply formed 
iron tubes upon the river bottom 
brickwork and cement. The rivers are each from 50 to 60 ft. 
deep at the points where the tunnels are intended to cross, 
and if dhe ¢ Os on Se eek ae © 
operators wi ve an important 
performance of the work. Those intesersed ta the on 
declare that ae 0. on Bete ® 
during the t spring, it 
poner Host River Bridge, and be completed 
advance of it, The success of the rests 
upon the amount of capital that can be drawn into it and 


P of its project y inoem a B ewee i 
that it differs from other engineering works wt have been 
prosecuted to a successful issue— American Artisan 








ENGINEERING. 














RAILWAY ROLLING STOCK. 


Ar the meeting of the Institution of Civil Ragincere i held | 
12th inst., Charlies B. Vignoles, Eeq., F.R.5., President, 

i wason “ Maintenance and 

Stock,” by Mr. R. Price Williams, 


y 
M. Inst. C.E. yee Set deg tine eye bana 
thor began by stating that t 


experience now 
possessed, extending over nearly forty years, enabled the 
average life of each individual pert of a locomotive and of 
other rolling stock to be accurately ascertained. Tables were 
submitted, on data furnished by several engineers, 
showing in minute detail the average lives and the net cost of 
the several parts of an engine and tenderof recent construction, 
and thence by calculation the mean money life of the whole 
structure was determined. It was shown that the lives of the 
different parts of the engine varied considerably from the 
brake-blocks and other small items, which require to be 
renewed every six months, to the side frames, plain axles, and 
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other parts which lasted thirty years. The first series of 
extensive renewals, which occurred at intervals of five y: 
consisted chiefly of the replacement of the brass tubes, and 
amounted during the period of longest life, or thirty years, to 
9731. The renewals of the crank axles followed in periods of 
six years, and cost, during the whole thirty years, rhe 
great bulk of the renewals, however, took place at intervals 
of seven and ten years, and included the engine tyres, boiler, 
firebox, and other costly portions, amounting altogether to 
21191. during the same period. The whole net cost of the 
renewals in thirty years amounted to 4800/., equivalent to an 
average cost of 1682. per annum. The total net c being 
1788/., it followed that the mean money life* of gin 
and tender of this type was 10.97 years, or practically eleven 
years. If the number of miles run were taken as the 
measure of life, and if 20,000 miles per engine per annum 
were assumed to be a fair average performance in steam, it 
followed that when an engine had run 22,000 miles, an 
amount would have been spent upon it in repairs equal to its 
first cost. 

It was proposed to divide the life of each part of an engine 
into four periods, called New, Good, Indifferent, and Bad 
respectively, and fo obtain certain namerical co-efficients 
from which to ascertain the mean value during each of the 
four stages. In estimating the value of anything subject to 
wear and tear, it was the usual custom to take half the net 
cost as the mean value, which was equivalent to assuming 
that the rate of dilapidation was uniform. The author 
however, pointed out that this was far from being the case, 
the rate of dilapidation being usually slow at first, and 
increasing rapidly towards the end. In the one case the 
running value of the engine at any time during its life would 
be represented by the ordinates of a straight line, commenc- 
ing with the initial cost, and decreasing at a constant rate 
down to nothing at the end of the life ; in the other case the 


ars, 
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cost 


an engi 


value at any time would correspond to the ordinates of a | 


eurved line, which would always be above the straight line of 
uniform wear. It was proposed, as an approximation, to 
assume the simple hy pothesis of the dilapidation increasing 
as the square of the time, when the curve alluded to became 
a parabola, and the mean ordinate, or average running value, 
two-thirds of the initial cost. As regarded the periods of 
tame, in terms of the whole life, to be assigned to each of 
the four stages New, Good, Indifferent, and Bad, in the first 
- one-tenth of the lite was allotted to each of the periods, 

ew and Bad, and for the intervening portion of Good anc 
Indifferent, since the results of experience tended to assign a 
longer period to the former than to the latter, five-tenths, or 
half the whole life, had been allotted to the period called 
Good, leaving a remainder of three-tenths to the stage of 
Indifferent. With these assamptir the mean value of 
the engine, during each of the stages, became as 
follows : 


is 
four 
New 0.903 
Good » ee -- OS57 
Indifferent ~e ‘ 0.430 


Bad 0.008 
In an engine of average condition it might be expected that 


* It was explained that by the term “ mean money life” was 
meant that period durmg which a sum would have been 
spent uy repairs and renewals exactly equal in amount 
tw the at of . 
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there would be parts of it in each of the four states ; or, in other 

wo de, that a certain and definite amount of dilapidati 

must always be 
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sumption, this normal dilapidation was found to amount to 
one-third of the net cost. It was submitted that the theory on 
which the above calculations were based must, necessarily, 
give @ nearer approximation to the truth than the old 





othesis of uniform wear; the result, of course, was to 
enforce a higher standard of efficiency and to allow a less 
amount of normal dilapidation. From a consideration of the 
curve of dilapidation, it was shown that an engine which was 
up to the standard value might be deemed to be on the point 


different. 

A diagram was exhibited representing the successive 
renewals required by an engine of the type previously alluded 
to, during the cere of thirty years, or of longest life. The 
net running value at any time, both before and after each 
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successive renewal, was indicated by an irregular curved line, 
constructed on the hypothesis of the dilapidation increasing 
as the square of the time. The engine was shown to pass 
through its mean value, viz. : two-thirds of its net cost, at 174 
years or. if the ultimate life. Allusion was made to a paper 


by Mr. E. Fletcher “ On the Maintenance of Railway Rolling | 


Stock,” read at the Institution during the Session 1864-65, 
(Vide Mid. of Proc. Inst. C.E., 
it appeared that the average money life of the locomotive 
stock belonging to the North-Eastern Railway Company was 


| only eight years, or considerably below the standard given by | 


the author. This was accounted for by the fact, as stated by 
Mr. T. E. Harrison, (V. P. Inst. C.E., 
North Eastern engines were rebuilt before they were actually 
worn out, in order that they might be replaced by engines of 
a different type 

A practical illustration was given of the mode of applying 
the tables, for the purpose of estimnating the running value of 
locomotive stock. An ideal report upor the state of an engine 
from actual inspection being assumed, and each part of it 
assigned to one of the four categories of New, Good, In- 
different and Bad, and these separate vaiues added together, 
the resulting amount gave the value of the engine above or 
below the standard as the case might be. 
opinion that similar tables, adapted to the different standard 
types of engines and carriages might be used with advantage 
in the periodical stock-takings, and that by that means an 
accurate and reliable knowledge might be obtained of the 
actual condition of the rolling stock. 


The results previously arrived at had been verified by a | 


comparison with the actual cost of engine repairs on some of 
the leading English railways. These were illustrated by 
tables and diagrams, the average results being given in the 
accompanying summary. 

The author gave, in a series of tables, the details of the 
running expenses on eleven of the principal English rail- 
ways, of which the annexed was a summary. 

It was observed that the usual method of taking the cost 
per train mile as the basis of comparison was liable to great 
objection. The average of all locomotive expenses, 
including repairs, on the London and South Western, had 
only been 8.50 pence per train mile. This arose from the 


cost 


| fact that the number of engines per mile of line was very | 


small, viz., 0.45, and consequently the train mileage per 
engine per annum was very great, averaging 21,146 train 
miles, and in some years amounting to 27,000 miles, the 
average of all the other railways being about 18,500 miles. 
The London and North Western average had only been 
16,000 train miles per annum, while the average cost per 
train mile was 9.32 pence. 


the running expenses on the London and South Western 
had been pth seer above the average, being 447/. per 
engine, as against 336/. on the London and North Western ; 
whilst the cost of repairs per engine on these two railways 
had been 272/. and 229/. per annum respettively. 

It was obvious that the cost per train mile and the cost 
per engine were equally inapplicable as a basis of comparison 
im either of these two cases; and the author suggested the 


advisability of taking a certain standard, or nominal, train | 


mileage per engine per annum, as the divisor instead of the 
actual train mileage run. In the above tables an average of 
18,600 train miles had been assumed as the standard. This 


number, it must be borne in mind, took into account the 


changing from the category of Good into that of In- | 


Railways. 


Lancashire and Yorkshire 
London, Chatham, and Dover 
London and Brighton ... 
London and North Western 
London and South Western 


vol. xxiv. p. 450), from which 


The author was of | 


If, however, the cost per engine | 
were taken as the standard of comparison, it appeared that 
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allowance made for engi aoheins repairs ; 50 per cent. 
onl af the whale stad as 4 Salas i oid team daly. 
exceptionally large cost of the coal and coke on one of 
the principal railways was noticed ; in most cases, however, the 
substitution of coal for coke has led to a large reduction in 
this item of expenditure. The cost per train nile of the 
running ex as also that of repairs and renewals, ap- 
peared of late years to preserve a very uniform outline, 
| which, in the author’s opinion, seemed to indicate that the 
| rolling stock was more adequately maintained than formerly, 
| and that fair average results, as regarded running expenses, 
| had been arrived at. The question of the economy or other- 
| wise, of working a line with a small number of locomotives, 
| and consequently obtaining an excessive amount of work out 
| of each engine, was 
The repairs and renewals he 
Great Northern, the Manchester, Sheflield, and y 
| and the North London railways, were given in a series of 
| tables and diagrams, and the results appeared to agree very 
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18.188 430.94 
18,343 |369.00 
17,480 350.52 
18,680 56 
16.873 
16.095 |3: 
21,146 
19,334 
18,608 : 
19.665 


17,110 
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118 | 0.46 
«| 20 | 0.71 
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| 26 0.67 
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° P 23 | 0.46 
1l,and Lincolnshire| 17 |*0.61 
21 | 0.64 
82) 1.95 


| 201) 0.62 


4.5477 


7.3062 





* Number at the present time. 


closely with those appended to Mr. Fletcher's paper, pre- 

viously alluded to, as would be seen from the following sum- 

mary of the results : 
CARRIAG 


© Reparrs. 


cost 
cost 
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Railways. 


od of years. 
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20 
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Great Northern ... 


1.7% 
Manchester, 
Sheffield, and > |17/+1. 
' 


Lincolnshire 
| 


rth London 
Railway 
* Average of five halt-years. 
Vacon Reparrs. 


1.6805 | 1.3725 


y 
“ 0193 | 2.8283* 


9. 35.2 -935 2.0 


+ Average of three halt-years. 
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wag ms 
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per goods train 
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Period of years 


| per train mule. 


j 4 years. 

Great Northern...|20. 17.19 14.876 
Manchester, 

Sheffield, and 

Lincolnshire ) | 
North London } | 

Railway 5 
* Average of five half-years. + Average of three half-years. 
According to Mr. Fletcher, the average cost per annum, per 
earriage and per wagon on the North-Eastern Railway had 
been 22/. Os. 9d. and 4/. &s. 4d., corresponding to a money 
life of 8.9 and 15.65 years respectively. 


l. 
1.4522 


17 416.0 17.400 1.7086 


9) 16.7 £83 | 16.903 0.5181 2.9329 


Vicrortan Rariways.—The preliminary work in con- 
nexion with the North-Eastern Railway of Victoria is being 
pressed forward with alacrity. It is necessary as a first step 
to obtain possession of the lands through which the railway 
is to be made, and in order to effect this the owners and 
occupiers have been served with notices under the act, and 
are sending in the claims for compensation. This part of 
the business was proceeding in February last and the whole 
| of the notices on the first 60 miles will be served, and 

negotiations opened, with as little delay as possible. Tenders 
for the construction of the first 56 miles of the railway had 
| been invited, and were to be sent in by the 24th March. 
Instructions have already been forwarded to the agent- 
general in London to procure six passenger and eight goods 
| engines for the new lines; and after getting the latest and 
| best patterns from home the experiment is to be made of 
manufacturing engines in thecolony. Sixty engines in all will 
| be required, but it is not considered advisable in the first in- 
stance to enter upon a larger experiment than the manufac- 
| ture of halfa dozen. It is intended, at all events, to have the 
other rolling stock made in the colony. — Melbourne Argus. 

















APRIL 22, 1870.] ENGINEERING. 27% 
past ena 
un- had suggested 


ON THE TREATMENT OF IRON MASTS BY 
SAILORS OF THE MERCHANT SERVICE* 
By Wi1114M Symaweton. 

Since Mr. Lamport’s very able paper on masts, in vol. iv. 
of the Prencentinns, phande he condemned the 
sractice of wedging iron masts at the decks, no other 

been read on that subject; nor, as far as I can 
have his valuable remarks been the means of inducing sailors 
to adopt a different mode of treatment with regard to their 
iron masts than that hitherto practised with wood ones. 

As a merchant sailor of some experience, I have ventured 
to supplement Mr. Lamport’s paper by a few remarks, and I 
request your kind indulgence if they are not so scientific as 
those usually made at the Institution of Naval Architects. 

The drawing before you represents a transverse section at 
the main mast of a ship of about 1600 tons register with three 
decks. The main mast is 90 ft. long by 32 in, diameter at 
the middle deck, and made of ~,in. iron with three 
internal angle irons. It is wedged with pitch pine at the 
lower and middle decks, as is the universal custom in the 
merchant service. It is likewise su by six shrouds of 
5in. wire rope on each side; the king strain of each 
shroud being 38 tons, and the Admiralty test 28 tons 6 ewt. 
Now I think I shall be able to prove that this mast must 
break, in consequence of the wedging at the middle deck, 
long before a strain of 10 tons can come on each shroud. 

It is the usual practice in London and Liverpool to “ set 
up” the rigging a short time previous to the ship leaving the 
dock on an outward-bound voyage, and this work is gencrally 


done under contract by the riggers, under the nominal super- 

intendence of the chief officer; I say nominal, because that 

officer is usually too much oeeupied with his cargo to be able 

to give the necessary attention to such an important matter, 

therefore the riggers are pretty much left to themselves. 
FIiG.2 











The operation of “ setting up” may be described thus :-—A 
luff tackle and runner are generally applied to the lanyard, 
and a good strain is hove on the shroud—say to about 5 tons. 


I would here remark that I never had the means at my 
disposal of applying a testing machine to the rigging while 
in the act of “setting up,” and therefore regret that my 
paper is defective in proving the strain. When the shroud 
is considered sufficiently tight, a spun yarn “racking” or 
strand “ nipper” is applied to temporarily secure the lanyard, 
and the tackle is let go; immediately there is a considerable 
decrease of tension before the “nipper” or “racking” will 
bite ; afterwards the end of the lanyard is secured above the 
dead-eye, the racking taken off the lanyard. and again there 
is a considerable decrease of strain, until finally there is 
usually less than 2 tons tension on the shroud of a 1000 or 
1500 ton ship. If we consider that this work is done by con- 
tract, very often hurriedly and slovenly, it will be conceded, 


I think, by most sailors, that I have not misstated the 
amount of strain on the shroud of a 1000 or 1590 ton ship. 


The vessel leaves the dock with the rigging thus “ set up,” 
and whatever may be the actual tension in tons on the 
shrouds, it appears to me no further, or at least a very limited 
increase of strain can come on the rigging of an iron mast, 
wedged at the decks, during any weather at sea, or however 


much the ship may roll. 

Probably no one will deny that wire rope will stretch very 
considerably before being permanently injured. And here I 
would again remark that I regret much being unable to 
furnish Tirect proof of the amount of stretching ; still I have 
given much attention to the subject, and made rude experi- 
ments, which enable me to say that a 6in. wire rope will 
stretch 1 ft. in a 100 ft. with the greatest safety, and almost 
regain its original length. 

In the drawing, I have considered the wind as blowing 
from the port or left-hand side, with a foree sufficient to throw 
the mast into the position of the dotted lines, presuming that 
it is not wedged. This deviation from the perpendicular may 
be measured by A D at the hounds equal to 9 in., and such a 
position would necessitate an inerease of length of shroud 
equal to D E=2.79in., and the length of F G at the middle 
deck is =2.61 in. ; so that in aay sata myer instance, 
tically, we may say that as the shrouds stretch, so will the 
inerease of length almost equal the distance FG at the 
middie deek if the mast is not wedged at any deck. How- 





* ‘Paper read before the Institution of Naval Architects. 


“the impropriety of wedgi 





exerted by the wind im the direction 
the . If my statement of the tension on the shrouds 
dock is ee So 
tons more strain to in., 


Seppe ty arte 
le deck, long 

Admiralty test proof of pra age Pha 
wedges, the mast would have been perfectly safe 
port of the rigging, and infinitely 

The fact that so few iron masts 
an incontestable proof that immeasurably Tr 
than wood ones. Let them i 
handled by sailors, and I venture to say 
no more of the loss of iron masts. Ifa wedging is desired, 
let it be made of massive india-rubber, or, in a manner similar 
to the spring piston ring so familiar to engineers, and then 
the mast will have play at the decks, and, as a consequence, 
the ship will be much easier ander # press of canvas. 

Marine surveyors usually tell us that “ you will always find 
the first signs of weakness in a ship in the wake of the masts,” 
and if asked, Why? will reply, “ Beeause of the strain on 
the rigging.” With all respect and deference to their skill 

experience, my opinion is, that if we take away the 
wedges a& the masts, we shal] get rid of most of the weakness 
now so easily observed there even in the best of ships. 

I believe the practice of wedging to bea barbarous and 
unscientific custom, as useless as it is injurious, and one on 
which I hope this Institution will p an opimi 





? 


Much discussion bas arisen lately on the relative strength of | 1 


wood and iron masts; but such di ion has invariably 
ignored the fact that sueh masts have been tried always 
under the same. conditions of treatment at sea, which is 
manifestly absurd, because the wood mast possesses sufficient 
elasticity from the “ partners” to the hounds, so as to neutra- 
lise any evil effects of wedging. Whereas, in the iron mast, 
such wedges are most injurious and positively dangerous; 
particularly when the majority of our merchant captains are 
ignorant of the danger, and therefore neglect to keep the 
rigging sufficiently tight in such a case. 





DISCUSSION. 

Captain Selwyn considered that the auestion raised re- 
qomee more attention than had been previously given to it. 

fe knew many surveyors who dealt with iron masts in the 
same way as they would deal with wooden ones, professions 
especially being very slow to get rid of those things to which 
they had been long accustomed. Masts ought not, if properly 
proportioned, to require rigging at all, but should be con- 
sidered as part and pareel of the ship. With regard to iron, 
no doubt there were difficulties as to elasticity which required 
experiment, but there was what might be called mild steel, 
which would enable shipbuilders to put tensile strength, re- 
sistance to crushing force, and elasticity where required. No 
English three-decker ever had such large masts as might be 
seen on Chinese junks. There were many things to be learnt 
from the ancient nation of China. It was now becoming 
necessary to consider how to do away with the ropes used to 
supplement the want of elasticity and strength of wooden 
masts. 

Mr. J. Scott Russell thought the suggestions in the paper 
which had been read were extremel . Great care was 
necessary to give masts the fail t of the rigging, and 
the mode proposed was the right way of accomplishing that 
object. In setting up the riggin iton masts he had used 
a smal! double serew by the application of a winch. There 
should be an equal strain on all the rigging. Iron masts 
had one great fault, which was their extreme rigidity. 
Wooden masts would bend 3ft. at the two ends, but iron 
masts would not bend more than 3in, without being in 
danger. If the strain upon wooden and iron masts were 
equal, the wooden mast would gain help from its supports 
by bending over 2 ft. or 3 ft., but the iron mast, not bending 
more than an inch or two, had not the same advantage, and 
would be crippled. The cushioning of masts with india- 
rubber was a very good plan, but required care and judgment 
in its application. He quite agreed with Captain Selwyn 
that it was desirable to make the masts an integral part of 
aship. It was important that ships of peculiar armament 
should get rid of numerous odious incumbrances about the 
edge which, if the practice of running down was to 
adopted, would be very inconvenient and disastrous. If the 
new class of vessels wanted to get rid of the standing rigging, 
it was to be done by making the mast a portion of the ship, 
and by not making the lower masts very tall. He veal 
advise any shipbuilder about to try the experiment to make 
the base of his mast on a bulkhead, and not continue the 
mast below the iron deck, but that strengthening pieces 
should be continued to the bulkhead to join the floor. The 
mast cghould be spread out at the bottom, so as to get a 
hold, and thus a graceful and strong iron mast might be ob- 
tained. Unquestionably rigging would have to be used for 
the upper spars, but pre: ion for action would consist in 
getting the lighter work out of the way as quickly as 
possible. 

Captain de Horsey thought that the author’s remarks u 

the mast were much ed. 
Throughout his service Fad noticed how cruelly wooden 
masts Sind been crippled, not only by the slackness of the 
rigging, but by pulling the mast back from the rigging over 
the bows by the stays. If that was the case with wooden 
masts, it would be more so with iron, which was perfectly 
unsuited to such a strain. An iron mast must be considered 
in two hghts—as a lever with a fulerum at the mg, Fane 
wedging, and as a derrick supported by the rigging. If used 
as both, the mast would be impaired, for the two could not 


act ther—india-rubber would not obviate the evil. If 
the india-rubber kept the mast from going over, it would do 
absolute injury; and if it did not prevent the mast from 
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cireumstances, in which it would be leagt able to do its work 
when bent out of the exact perpendicular. The bending was 
a necessary consequence of ing a mast rigidly at the 
top, or at the He with what had been 
stated by Mr. Scott Russell as to the yards, and believed 
that the main yards i a were frequently carried 
away by the braces at the two ends not sustaining an equal 
and proper division of labour. They were also carried away 
by the yards going round when the whole strain was on one 
side. The simple mode of rectifying that was that which had 
been mentioned by him in his paper printed in vol. iv. of the 
Transactions, and he could not help wondering why it had 
not been carried out. That plan was to divide the large 
main yards of vessels of war, particularly in the centre, and 
to give so much play only, or so ‘much attachment only, as 
would enable one of them to carry round equally without 
bending a sail. If that were done, each part of the mast 
would be supported in the centre, and by i 
end, ‘There need not be more play in 
than about 2in., in order to allow at the end of the yard 1 or 
2 ft., so that there might be an equal division of labour u 
the braces. Captain Selwyn, Captain de eee and 
Seott Russell looked at the question as affecting ships of war, 
and not with reference to the mercantile marine, which ex- 
in value and in importance the navy of the country ; but 
that which was exclusively applicable to the navy was alto- 
ether out of place when applied to the mercantile marine. 
aking a mast an integral part of a ship might be an advan- 
tage in a ship of war, but not in the mercantile marine ; 
he hoped that the interests of the mercantile marine would 
not be sacrificed for the exceptional requirements of a ship 
of war. 

Mr. Bramwell said that one difficulty occurred to him. 
mast was to be prevented from going sideways over the 
vessel. Mr. Scott Russell had wuggeated making it a part of 
the vessel, which would prevent that. On the other hand, it 
had been suggested to do it by the shrouds, and not to make 
it part of the vessel, and it was said that that would prevent 
it, and that the one way would produce less strain u 
ship than the other. That was not so, because in whi 
way it was done the strain upon the sides of the ship would 
be the same. 

Mr. Murray said that a question had been raised whether 
an iron mast could be made sufficiently strong to support 
itself without shrouds. Mr. Scott Russell had spoken of a 
curve. He quite ogpeet ge Mr. Russell that if such a curve 
were as was u engineers in erecting 
there would be no difficulty, in an i i 
in making 4 mast of consi le 
to support itself without an 
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Mr. Scott Russell said no one would dream of dispensing 
with shrouds in merchant ships. But there were special 
dangers arising from external rigging in peculiar classes of 
ships of war; and in such cases an iron mast could be so 
taade as to support all the upper masts. There should be a 
good deal of brain, and as little iron as possible put into its 
com position. 

r. Galloway said his suggestion was to have tubular 
masts, on what might be called the telescopic principle, so 
that the masts might be sent from the top downwards 

The Chairman Wico-Admiral Sir E. Belcher) was sorry he 
had not known that a paper was required, because few men 
in the service i more practical knowledge upon the 
question than himself. There was no necessity for wedging 
the mast, for there were other arrangements, equally applic 
able, which answered every purpose. With regard to the 
introduction of iron rigging, the method of setting it up with 
screws and ratchets dated as far back as the year 1810. Wire 
rigging was continually stretching while in use. Une ques 
tion worthy of consideration was the facility with which the 
mast could be cut away. In the case of the London, that 
vessel would, in all probability, have been saved if they could 
have cut away the mast. He thought it might be done by a 
very simple arrangement of screws and nuts. As to wedges, 
if they were used at all, he preferred wooden ones, either to 
india-rubber or gutta-percha, as the natural juices or resin of 
the wood rendered them sufficiently elastic. Mr. Lamport 
had said that the strain of a mast upon the partners would 
be brought immediately to bear on the lee-side or opposite 
side to that on which the power was exerted. It was the 
practice in ships of war, and should be the practice in al! 
merchant ships, to have two beams close together to support 
the partner. Upon the sides of the ship there were the 
shelf pieces upon which the beams rested, and the knees on 
either side caused the point of straining to diverge about 12 ft. 
The subject was an important one, and he would probably 
write a paper upon it at a future time. 


MACHINE FOR TREATING BORINGS, &c. 

Is all well-managed engineering workshops care is taken 
to keep the brass borings, filings, &c., as distinct as possible 
from those of iron or steel; but notwithstanding the pre- 
cautions which can be practically taken there are produced 
in all such establishments a large quantity of mixed bor- 
ings, &c., which it is desirable should be subjected to some 
separating process. The ordinary mode of effecting this 
separation is to rake the mixed borings by hand with large 
magnets, these magnets of course attracting the iron and 
steel particles, and leaving the brass behind. This, how 
ever, is at best but a slow and where large 
quantities of borings, shavings, filings, &c., have to be 
operated upon it is not only expensive but also unhealthy 
for those employed in it. It was to obviate these incon- 
veniencies that M. Vavin, a French engineer, some months 
age designed the ingeniously arranged machine, of which 
we annex engravings; this machine, which has been in 
regular use at the works of MM. Cail and Co., of Paria, 
since June last, being constructed so as to effect the desired 
separation of the brass and iron borings, &c., without the 
aid of manual labour. 

Referring to our illustration it will be seen that the ma 
chine is provided with a hopper, F, which receives the mixed 
borings, these latter falling from the hopper on to an 
oscillating spout, F, which has a vibrating movement 
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RAILWAY CARRIAGE. 


(For Description, see Page 274.) 


given to it, as shown. By the aid of the spout just men- 
tioned the particles are delivered on to the drum, A, the 
circumference of which is formed of bands of soft iron, 
c, ¢, ¢, alternated with bands of copper, 0, 0,0. Each band 
of iron is in contact with a series of horseshoe magnets, 
marked, a, a,in Fig. 3, these magnets being so arranged 
that each has one pole in coutact with one of the iron bands 
and the other in contact with the next band. 

The particles of iron falling on the drum, A, are at- 
tracted by the soft iron bands, and are carried round by 
the drum until they are removed by the revolving brush, 
C, as shown in Fig. 3, this brush sweeping them off, and 
causing them to fall on an inclined plane, which conducts 
them to a proper receptacle. The brass particles, on the 
other hand, together with any iron particles which may 
have escaped the attraction of the bands of the drum, A, 
fall off this latter on to the second drum, B, which is con- 
structed in the same manner as the first, and which, like it, 
is furnished with a revolving brush, D. This drum com- 
pletes the separation of the iron from the brass particles, the 
two kinds of borings, &c., being finally delivered into 
separate receptacles, as shown. 

The manner in which the shafts carrying the drums &c., 
are geared together is so clearly shown in the figures that 
no explanation will be necessary, and we need merely remark 
that the machine may when desirable be easily driven by 
hand, by simply replacing the belt pulley, G, by a crank 
handle. The machine we illustrate occupies a space of 
about 2ft. 6in. by 14in. by about 5 ft. 3 in. high, and it 
is capable of acting upon about half a ton of mixed borings, 


filings, &c., per hour. In addition to being employed at 
MM. Cail’s, several of these machines are being used at 
the workshops of the Marine Impériale, and M. Vavin was 
awarded a medal for the apparatus at the late exhibition at 
Havre. Altogether we consider that the machine is a very 
useful contrivance which well merits the notice of those 
interested in workshop economy. 


Mippressroven Dratwace Scugsmes.— Last Tuesday 
week at the monthly meeting of the Town Council the Chair- 
man of the Sanitary Committee (Mr. Edward Williams) of 
Boleckow, Vaughan, and Co., stated that the rival drainage 
schemes would be submitted to the Government engineer, 
and it had been suggested that the town clerk should be 
instructed to ask that gentleman to advise the corporation 
which was the best scheme. This was agreed to. 


Appis’s Styetze Ram Tramways.—Addis’s single rail 
tramway has had a public trial at Nagpore. One hundred 
and forty yards of rail were laid down for the experiment ; 
and a rather sharp curve, where the road turns off at a right 
angle, together with a slight gradient, was included in this 
distence. The cart—Addis's Patent—was tested successively 
with loads weighing 32001b., or two ordinary cart-loads, 
and 4800 Ib., or three cart-loads, and 6000 Ib. This latter 
somewhat severe strain did not seem to affect the cart in any 
way, and it was readily started, and still more easily kept 
in motion at a fast ok by 4 single pair of bullocks. Every 
one who witnessei the experiments was ectly satisfied 
and pronounced it a complete success.—Indian Daily News 
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CYLINDRICAL IRON RAILWAY CARRIAGE. 
(For Description, see the following Page.) 
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ai — 
NOTES ON SCOOP-WHEELS. 
( Continued from page 231.) 

26. It now remains to onmget Coeernmt on the 
present construction of the ant course im detail, 
and to point out the advantages that may be supposed 
to resolt from such improvements. These have for the 


case is precisely that of an undershot wheel of the best 
construction, and the lus velocity is utilised in 
driving the wheel. Thus it is seen that with proper 
attention to the arrangement of the sluice there will be 
very little loss of power in taking the water from a 
lower level than the surface level of the drains. The 
velocity whieh the water acquires in virtue of the head 


most part been oy adverted to in recounting the de- | wich causes it will repay that head in its effect upon 


feets of the existing wheels, but they will be better under- 
stood when described collectively. Figs. 3 and 4 (see 
page 183) represent a wheel and mounted 
im accordance with the primtiplas: 

The wheel is sup to bemade of pat 

sides being widely oneet ‘towards the axle, 
and braced together by diaphragms to obtain the 
necessary strength and stiffness ; the sides are 
duced to the tips of ‘the ladles so as to fora: she 
ings, and prevent the leakage at the sides of 
buckets. (The « between adjacent ladles is call 

a bucket.) Tue ings of the whicel are kept wide 
apart in order that the plummer blocks may have more 
effect io kerping the wheel from twisting in its bear- 
ings. The gudgeons are solid, and as small as safety 
permits; also, provision is made for securing the 
wheel in its place, and preventing it from working 


if there be an object.é 
-|found in providing 
which has been 





the wheel, and there need be no scruple about taking 


water from a lower level than the bottom of the drains | Peci#! 


Such an object is 
i of B ge 


and cost in altering and enlargi 

rovisions to meet this difiiea ‘ 
fix the wheels so as to dip i or 2 ft. lower than the 
bottom of the drains when they are erected ; the wheels 
would then never draw fleet, and under the protection 
of ~ sluice they me en kl chnties vt 
the discharge into the u drain, van 
the curved Lede: gealk tee:aier anest They are 
eminently fitted for parting with the water which they 


| bring up, as also for poobiog omy the water in the 
bea = aL yp ae flow : x0) 
heel, which, as explai , 

‘ Reger kog eed 


of the water from 


lairrally; this is deme either by the use of convex |is the cause of a direct gain 


gudgeous, or by shoulders running close against the | saving of 
The | into a ti 

‘ladles would 

For examining and renewiug the brassesof the blocks | with far less resistance than is experi 


insides of the plummer blocks, or by termi 
gudgeons as pivots, aod ranning themin fixed ets. 


wer. And if the wheel be lifting water 


eystieemiaeerre. 


from time to time, it is necessary to lift the wheel out |ladles. All of these ate points of great importance, 


of its bearings, and this is most conveniently done by 
means of cans cast on the axle, whieh ride upon 
wooden blocks inserted underneath them when the 
wheel is to be shilted, atid heave the wheel out of its 
bearings. The ladies are. curved so as to receive the 
water to advantage at the inlet from the drain (as.will 
be pointed out), and part with it readily at the upper 
drain, The wheel is fixed at sach a level that its ladies 
dip 1 or 2 ft. lower than the bottom of the drains, so as 
to allow for the subsidence of the land; this arrange- 
ment, as will be explained, does not involve any loss. 
The breast of the course is § to he constructed 
of stone as usual, with a clearance of about 4in., but 
the sise walls are removed quite away from the wheel, 
so as to allow free access to both sides of the w 
throughout the whole height of lift for convenience of 
examining the wheel and making good the side joints. 


but by far the most valuable rty of the curved 
ladies is that of parting readily with the water, The 
loss of power from lifting the water too high is so 
serious and so obvious a defeet that the economy of 


|the machine might be said to depend entirely upon 


improving it in this particular. Such an improvement 
is undoubtedly effected by the use of curved ladles. 
The writer has experimented carefully with model 
wheels constructed in both ways, and the superiority 
of the wheel with curved ladles was very evident.. The 


actual degree of advantage must, from the nature Of | icoger, 
the ease, remain a matter of estimation, 2s much with | To reduce the force of a collision the platforms at each end of 


models as with full-sized. wheels, but the waste. of 


great consequence, amounting, in fact, to 10 per cent, 


The side joints are supposed to be made good by |in the case of the example referred to in paragraphs 
timber strips bolted down upon the masonry of the 17, &. 


brexst on each side of the wheel, and fitted close after | 


28. If all the poin's of improvement detailed in the 


ceties 


the wheel is erected. The inlet mouth from the drain |foregoing pages were carefully attended to, the total 
to the wheel is carefully curved so as to facilitate the |loss of power from all causes combined (exelusive of | 
flow of the water, and at the shuttle (which is fixed the engine) should in no case exceed 25 per cent., | 
across the drain close up against the wheel) it is con- |leaving 75 per cent. to represent the useful effect of | 


tracted to the width of the wheel. In like manner the ithe wheel. Such a percentage of useful effect, com-| the 


upper drain has at the wheel the same width as the |bined with the advantages mentioned ia paragraph 1, 
wheel, aud splays out gradually and smoothly towards |represents a very desirable machine, and it may be 
the river. There is no raised sill at the top of the |secured without any workmanship or fitting superior | 
breast, but the angle is nicely rounded off for the ;to that already used for the fen-wheels, except in the | 
reasons mentioned in paragraph 11. The discharge | matter of the iron ladles, which is a question of small | 
drain is not led square into the river (as is commonly | expense compared with the advantages to be gained 


CYLINDRICAL RAILWAY CARRIAGES. 


Since the introduction of railways there has been but little 
change made in the construction of the carriages, which have 
all, more or less, partaken of the old stage coaca form, with 
its cramped space and uncomfortable arrangements. For 
short journeys the public are willing to forego those comforts 
which are so much to be desiderated in long ae Sone 
jou s. At the present day, however, we t ink t is a 
Save have more comfort pe better accommodation, and 
the publie naturally ask for some improvement, more es- 
ially when other countries provide superior carriages sup- 


plied with all the conveniences which make travelling plea- 
sant and 


Ian A , passengers making long j s are special] 
Plas’ for, and their eae temas te ve the attention z 


The | railway officials; while fo ar ore cooped up in narrow 


most ineffective warming ap- 
paratus, and denied even the least approach to sleeping or 
refreshment F Then, as to heating carriages, 
every traveller has come to regard hot water foot-warmers 
as a delusion and asnare. They are cold and useless in two 
hours of eo at the most, while the temperature of the car- 
riage is not affected. For long journeys, by ex- 

or lintited, mail trains, where no opportunity is given 
SS aoe of the heaters, the discomfort is great. 

To remedy these grievances, and provide a strong, safe 
and comfortable vehisle, Mr. W. Newton MacCartney, of 98, 
Hatcheston -street, Glasgow, is now introducing in this 

the cylindrical iron carriage, of which we publish 

on pages 272 and 273. This carriage is made of a 

indrical form in its cross section, is pierced for windows, 

at the side, and a door at each -, The agers - 
wronght iron or steel, are riveted on annular ribs, F, which, 
L while serving as supports for the plates, also act as ducts for 
the admission of air at the top, carrying it below the floor of 
the carriage, and discharging it there, to rise up into the 
| body of the carriage or J, in the floor. By this 
t 


| self-acting apparatus ventilation of the carriage is se- 
coved etthoth den of draughts. 
The cylindrical form gives strength to resist side pressure, 
while longitudinally the carriage body is stiffened by the 
le irons and cook pletes, as well as by the floor supports 
semi-tubular strips placed on each side of the carriage 
| body below its mid width. In the event of a collision these 
| bracings and stiffening strips wil! offer more resistance than 
lan ordinary wooden earriage, while there is no danger of 
splinters from the iron. The plates being rivetted from the 
outside upon the ribs would naturally start outwards, and 
consequently from the passengers, exposing them to less 


compartments 





| the carriage are utilised as collision buffers, and are auxiliary 


|power from undue lifting of the water was certainly | tothe ordinary buffers. The latter break the shock of starting 
heel |not more than one-half of the waste that took place fp re by pe pa when they give way during collision, 
when flat ladles were used. This is a saving of very | the Piatt 


lorm full of compressible material, x (springs, cork, or 
| india-rubber), then comes into play, and is so arranged that 
| it cam be jammed up to half its space, thus, to a great extent, 
| using up the force of the collision and protecting the car- 
| b 
for short journey trains only one platform may be on each 
carriage, if length of train is an objection. The platforms 
of the carriages are easily joined by a plate, which serves asa 
means of communieation from one carriage to the other. This 
system of communication is used in America without danger, 
and effectually prevents robberies, assaults, or murder, while 
can, at any moment, pass to the sleeping cars 
or other conveniences. In long journey trains a carriage 
could be placed in the centre, having smoking and refresh- 
ment saloon where creature comforts could be supplied. Car- 
ringes could also be easily fitted up for night journeys with 
sleeping accommodation. 

The eating apparatus consists of two stoves, R, R’, sur- 
rounded with hot-air jackets, and suspended from the bottom 


done), but at a sharp angle of inclination down stream, | 


and a drawgate is fixed across the. drain at a good dis- 


tance away from the wheel. 


by the adoption of them. By the removal of the side 
walls away from the wheel, the machine is much sim- 


and outside the earriage body. From the upper portions of 
the jackets hot-air pipes, T, ascend and enter the space 
beneath the floor, and are conveyed backward or forward as 


| plified, and a fruitful source of loss avoided; a wheel required, and then pass through the bottom of the carriage 


27. Most of the foregoing suggestions have been \so mounted might be expected, with only ordinary at-| body and enter the lower part of the jackets. Thus the hot 


already adverted to and need no further explanation. 
but it is worth while to examine minutely the effect of 


the vital importance of the sluice across the drain to 
the successful action of a wheel constructed as de- 
scribed above. For if there were no sluice and the 
water was standing at sts full hewht in the drain 
against the wheel, the curved ladles would strike the 
water with their convex backs, and the resistance 
would be very great, and would probably entirely 
neutralise the benefit derived at the upper drain from 
the ease with which the water would oad the ladles. 
Kut with the sluice the action is entirely ehanged ; for 
the water is admitted to the wheel at the bottom of the 
drain, and issues upon the wheel with a velocity due to 
the head of water upon the orifice of the sluice. This 
vel city will in general be greater than the velocity of 
the wheel (a bead of one foot only will generate a 
velocity of 8 ft. per second, which is an ordinary rate 
of speed of the wheels), so that the wheel will not now 
strike the water, but the water will rush upon the 
wheel, and being let upon the wheel at its bottom onls, 
it will Gil the spaces between the ladles without 


resistance of any kind, and will then be carried on by | 


the ladles up the breast of the course in a continuous 
and uniform run. And it is to be remarked that what- 
ever velocity the water possesses over and above the 
velocity of the wheel wili be beneficially exercised iu 


tention, to work for many years with very little de- 


terioration. 
the wheel upon the water and vice verad, aud to note | 


15, Park-street, Westminster. W. Arar. 


(To be continued.) 


Steam Lavycurs.—The space occupied by the water tanks 


in the steam launches belonging to the naval service being | 


comparatively large, and therefore inconvenient in such 
small vessels, Mr, Crichton, engineer to the Cork Steam 
Ship Company, hes endeavoured to obviate the difficulty, and 
the merits of his invention have been tested at Devonport, 
apparently with success. The double-screw steam-launch 
No. 33, belonging to Her Majesty's ship Cambridge, was 
tried at the measured half-mile on the Tamar (off Saltash) 
on last Tuesday week. Her engines, which were built 
by Messrs. Penn and Son, are direct acting high pres- 
sure, and are now Gtted with Mr. Crichton’s patent surface 
condensing apparatus, by which means the large water tanks 
formerly carried, and alsé-the noise of the exhaust pipe in 


the funnel, are avoided. Angther pipe has been joined to} 
the exbaust pipe, and throught the steam is conveyed to } 


the bottom of the launch, and goes up and down alongside 
her keel, and, being thus condensed, is brought back in its 
original condition of water, which is forced by two pumps 
(worked by eccentrics from the shafts) into a common hot 
well. his water is then pumped, when required, into the 


| botler " the feed-pumps connected with the engines. During 


the tria? the launch which draws 2 ft. forward and 3 ft. 2 in. 
aft., obtained a mean speed of 7.1015 knots per hour. The 
aversge vacuum was—port engine, 244; starboard, 254 
Steam—port engine, 514; starboard, 51}. We hope to pub- 


easing the work of the wheel. For in this respect the | ist further particulars of Mr. Crichton’s condensers shortly. 


air in the pipes warms the cold air beneath the floor of the 
carriage, which ascends through suitable apertures into the 
{space occupied by the passengers, warming them, while the 
superfluous heat and foul air will pass through the ventilators 
in the roof. The small windows, C’, near the top, as well 
as the windows in the sides, can be opened or shut at the will 
|of the passengers. The stoves require little attention, and 
| will only consume a small quantity of coke, requiring to be 
| replenished every four hours. The smoke passes up in pipes, 
V, below the carriage floor, assisting in warming the carriage, 
| and it is eonveyed up the ends of the carriage and thrown 
out at the roof, When the fire is lighted in each stove, the 
circulation of hot air immediately takes place. The least 
disturbance of the temperature will promote the circulation. 
| There can be no danger of the stoves or lamps setting the 
| carriage on fire, 2s, made of iron and stuffed with non-com- 
| bustible material, it cannot burn. 

The carrying capacity of this carriage is stated by the 
designers to be more than that of those at present in use, for 
if the breadth of the carriage is increased to, say, 9 ft., being 
the breadth (taking in door-handles, steps, and lamps) of 
many of the present carriages, about 20 per cent. more first- 
class passengers could be seated, giving the same sitting 
space as at present, with a passage up the centre. This 
calculation is made allowing passengers to be seated saloon 
fashion, with a couch near the middle of the carriage. 
Shird-class passengers seated the same way could be made 
more comfortable than at present, and could readily pass out 
of the carriage when their destination is reached. 

‘Lhe weight of a carriage 26 ft. long and 9 ft. broad, with 
ordinary wheels is calculated at 44 to 5 tons, and it is stated 
that its price would be considerably less than a wooden car- 
riage; we cannot, however, help thinking that it will be 
found that the weight just mentioned will be considerably 
exceeded. 
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If desired the carriage may be made from 26 up to 60 ft. 
long; when it is above S0ft. long it is necessary to put it 
upon ies, ug the length is too great for the curves on 
ordinary lines. The drawings are made to represent & car- 
riage 36 ft. long, and mounted on i As already 
mentioned, it ean be made of any length, and possibly for 
our lines in this country 26 ft. would the length. 
If the ordinary breadth of carriage was alea.desi or 


about 8 ft., then the same number of passengewreould be ac: | 


commodated as at present, sitting with their basks to the 
sides of the carriage saloon-wise, with the passage between, 
giving through and through’ communication. 

These are the more salient points of Mr. MaeOartney’s 
plans; but it is also claimed that thigs are other advantages 
which commend the carriage to attention of railway 
companies, such as the more | jalities of irom as com- 

red with wood, the lessened keeping iron carriages 
5 ordinary repair, the cheapness’ in first p= a the fa: 
ereased safety for passengers, amd “eonsequently t 
liability of the companies for As to the -Aasmeenend 
comfort given to passengers, that between the railway 
companies and the public, and we think the latter afe now 
more than ever determined upon démanding that some atten- 
tion should be paid to them in this ° 

The objections against this style of carriage are not many, 
and may be briefly disposed of, That a carriage made of 
iron is more rigid than wood is granted, but an objection is 
urged that it would make more noise. If the iron carriage 
is properly built, however, we do pot anticipate that this ob- 
jeetion would be found to apply. 

Another objection is urged in the increased cost of repair 
if the carriage is damaged or twisted by a collision. This is 
granted but as a set off—the obje¢tors confess that the same 
foree that would twist an iron carriage would smash a wooden 
one into fregments, the splinters hurting and killing the 
passengers, while they also allow that an iron carriage would 
not splinter. To put on a new plate is more costly than in- 
serting a wooden panel, but the breaking of the latter might 
kill or wound a passenger, while the twisting of a plate would 
not hurt those who sit in the carrige. Of some minor objec- 
tions which have been raised, we Deed not speak here, inas- 
much as they have their origin to a great extent in party 
prejudice. 

We understand the model of this carriage bas been sub- 
mitted to the Board of Trade, and was most favourably re- 
ceived, the Board considering that for long journeys this cor- 
riage seemed to be well adapted, 

ihe carriage may be divided imte two saloons, or into com- 
partments with sleeping berths afranged as ina ship. The 
guards’ van could be in the one-half of a carriage, the other 
half being a third-class saloon, and by this arrangement a 
train which had to be broken up on its way could be made up 
so as to have two carriages, one being first and second class, 
and the other third-class and guards’ compartment, for each 
branch line, which arrangement would simplify railway work- 
ing greatly, 

Arrangements are being made at present for the introduc- 
tion of this style of carriage upon the American lines, as they 
are proof against fire, and safer than the carriages at present 
in use there. 

Of the engravings which we publish on page 273, Fig. 1 is 
a part side elevation; Fig. 2 a part longitudinal section ; 
Figs. 3 and 4 tranverse sections at different points; Fig. 5 
a view of the heating apparatus; Fig. 6 a perspective view 
showing the arrangement of the elastic materials with which 
the end platforms are filled in; Fig.7 a part longitudinal 
section showing a modified arrangement of seats; and Fig. 8 
an“ end view. The perspective view on page 272 is froma 
photograph of a model of a carriage 36 ft. in length. 





Urriisation oF Srwace rn Pagts.—In a paper addressed 
to the Academy of Sciences, MM. Mille and Durand Claye 
discuss the advantages that might accrue to agriculture were 
the filth of Paris properly employed. All the organic matter 
which infects the Seine, and is ultimately washed into the 
sea, annually represents 1,400,000 tons of manure. At present, 
by a very simple system, between 5000 and 6000 cubic metres 
of the foul waters of the Clichy colleetor are daily raised and 
let flow to the beginning of the plain of Genevilliers, where 
they constantly fertilise about 40 hectares (100 acres) of 
otherwise unprofitable land. 


Tue Serpextixe.—Although considerable progress has 
been made during the recent fine weather with the works in 
operation for purifying and improving the Serpentine, they 
certainly will not be eampleted by the time at first anticipated, 
which was the end of the ensuing month. Still, the upper 
part of the lake, between the bridge and the fountains, ‘is 
already quite finished and filled with water, a dam having 
been thrown up across the bridge for. that purpose. A large 
sheet of water is thus formed, and it is understood that a 
limited number of boats will be at once permitted to be used 
for the recreation of the public as heretofore. This part of 
the Serpentine has been much improved (?) along the nerth- 
east bank. Rhododendron beds and grass plots alternately 
have been formed to the water’s edge, behind which a gravel 
path rans straight to the alcove ; direct access to the water 
on this bank being thus cut off. A formidable amount of 
mud still remains to be removed from that part of the Ser- 
pentine on the Hyde Park side of the bridge. When the 
water was drained off some momths ago it was found that 
there was something like, 250,000 tons of liquid mud at the 
bottom ; and although it is not intended to remove the whole 
of this, considerably more than half is te be taken away and 
about 80,000 tons of gravel and clay laid in its place. When 
finished the whole space to the end ef the lake west of the 
bridge will be of an average depth of about 4ft. Win. 
East of the bridge the water will be deeper. varying from 
8 ft. to 14 ft.. though for about. 20 ft. or 25 ft. from the 








MACHINES FOR PREPARING RHEA GRASS. 


article from the Times of India, whence, 
of Mr, Croikshank’s is de. 





ys at , 
paration witlonly expect a few from » 
chine which costs only 11. Ret the Rhee, need not 
anything but an aloe, it isa nettle, Bahmeria nivea;' 
same which will clean the aloe, will not prove 
without modification, reap’ plant of the nettle tribe, 

I may Temark for the information of your readers. that very 

fall information is to be found on the subject of the cultivation, 
treatment, and economy of the Rhea (or Ortie de Chine, as the 
French call it) in the May, Jane, and July numbé@s of the 
Journal de V Agriculture dea Pays Chauds, Paris, 1867. 
I know absolutely nothing of the editor, M. Paul Madinier, 
except that, be tried, in my absence, a considerable number of 
ex peri with some machines which I happened te be ex- 
hibiting at Exposition Universelle in that year. He seems 
to think these machines well adapted fot the purpose of treating 
China grass, a8 you will see by the following extracts, but it is 
very possible that, in common with tmany others, I may have 
acquired saceess at a high cost, when it eventually to be 
attained at a ridiculously small.expense. 


Translation of an Extract ies Treatment 

of China Grass, by M. Pavt Mavisnim; in the June 
Number (1867) of the Journal de U Agriculture des 
Pays Chauds. 





“ Among those machines capable of application tothe treatment 
of China grass which we have studied at the Universal Exhibi- 
tion, and whieh we have more particularly selected, we shall 
place ¢ oe ag 0 the machine « Mr. Brasier, which is 
especially suited for large producers an eries ocen 
inthe peopadlion of textile fabrics. Welds cktenenca ane 
machine stalks of China grass of very bad quality, and not even 
retfed, yet it separated the woody portion very successfully. In 
operating upon retted Chins grass which has been dried (as far 
as the interior portion is concerned) but the surface of whiely 
has been d, the fibres will be withdrawn from the machine 
in the forty of a ribbon, to which the bark adheres, After this 
is dry it should be passed a second time through the machine, 
the rollers'6f Which have been set closer, in order to accomplish 
the ‘separation of the bark, which will be completed in the 
scuteher. ' * 

“ The operation on China grass which bas been exposed alter- 
nately to the action of the dew and the sun will be much more 
easy, becguse the bark wil! have less adherence, and will be re- 
moved by the breaker. If, in this case, we perceived that too 
much tow were made, or even if the bark were difficult to re- 
move, wé shonld advise the moistening of the grass, and then 
the passing of the fibre through the breaker a second time with 
rather more pressure.” 

1 may bonestly say, however, that I am utterly sceptical 
about the 12 machine—(what agricultaral machine is made for 
12,?)-—but independently of the question’ of cost, I must enter 
my protest against the claims which are being continually 
brought forward, and a8 continually refuted, for processes which 
prepare fibres without steeping or retting. 

Those whe have worked the green aloe fibre, for example, with 
any care know how different the resulting fibre is after a cautions 
fermentation from that which is obtained from the raw plant, 
no matter how carefully the process may have been carried on, 
even if the glutinous matter be entirely separated by the labori- 
ous action of the fingers, it has a harsh brittle feel utterly 
different from the silky character which the retted fibre has 
The strength is not in the least diminished by fermentation if 
the procees be not carried too far. There is as much differenee, 
as far as 1 am able to judge, between aloe fibre produced by 
fermentation properly conducted and green aloe fibre (no matter 
how pertect the machinery) as between scutehed green flax and 
seutched retted flax, and the reason of the late very serious de- 
pression in the value of New Zealand flax is the large amount of 
gummy matter which the new preparing machines and the 
system of prodaction have allowed to remain in the fibre, As 
far ne I can learn the strong and brilliant fibres produced at 
great cost by native lvbour from plants of the most various 
kinds in all parts of the world are almost ativersally separated 
with the assistance of the steeping process. I believe that our 
mechanical efforts should be extended in the direction of assist. 
ing, and not of dispensing with this most convenient and useful 
natural process. 

The Chinese know something about the Ricea, which obtains 
a very high price in their markets, and they “ dew-ret” the 
stalks.—{ Dr. Royle on the fibrous plants of India.) 

Yeu will see that the mention of feaves cut from the bushes 
in vour article is rat) er exelculated to mislead. It is the stalks 
of the China grass which furnish the fibre. 

Yours obedient ty, 
Liverpool, Apri) 16, 1870. J. E. Hopexts. 


Tug Farsi System 1x Ruseta.—The commission of 
Russian engineers, who lately visited England for the pur 
pase of seeing Mr. Fairlie’s narrow gauge railway plant and 
the Festiniog Railway, where his engines are at. work, have 
according to the Iron and Coa? Trades Review, reporte: 
strongly in favour of the system. They recommend it to bi 
adopted for a portion of the railway between St. Petersburg 





banks al) along the luke the depth will not exceed about 
4 ft. 9 in. 





and Moscow, and estimate the eset of construction at about 















ully made upon a a ee engine 5 
ie, of the od of B. Donkin and Oo., and my- 


with steam of 40lb. pressure per square imch, and 
if with 15 1b. pressure per square inch. 


4 ag < 


Preature'of steam in boiler house taken 
by mercurial gauge... «oes AO TD. | 16.2 th. 
Total LHP. average of 20 diagrams ..,, 39.58 
Numiberof indicator cards taken Pas ee 
Duration of experiment ... ... «| S hours | 5 hours 
Mean, revolutions per minute by counter!) $227 | 81.51 
Mean 'vactium by a mercurial gauge .... 2666 | 26.56 
Total quantity of feed water evaporated 4793 Ib. | 6889 ib. 

t 7 of feed or ons en 
Pounds water eva -HP.| 
aie... -.. ASO el eeal te 
“\ By comparison of these trials it will be seen that an 
tion of 27.61 lb. of water per hour at the lower prea- 
sure was sufficient to indicate each horse power as against 
24.07 Ib. with the higher pressure. 

It may seem almost incredible that an engine exert- 
ing eo sma!l a power should be so economical in fuel, yet 
such is the case; and I have lately made some further trials 
upon a still smaller compound engine exerting but 16 horse 
power, and have found 24.31b. of water, evaporated under 
a pressure of 45 1b., to be sufficient to indigate each horse 
power. This small ne referred to has been made many 
years, and has wor! for 42,000 hours (lately much over- 
loaded) without any casualty or excessive repairs. F 
The compound engine seems now in a fair way to have its 
merits appreciated ; its introduction no doubt has been de- 
layed by many so-called compound engines being designed 
upon erroneous prince By means of the method of test- 
ing engines, which I ibed in # aye kindly inserted 
in yours of the 17th July, 1868, Mr. B. Donkin, junior, and 
myself have tested many compound en; of various powers 
and makers (which certainly had # high and low-pressure 
linder, but nothing else in common with well designed en- 
of this class), which gave very poor results, requiring 
56 to 40 lb. of Morty! each indicated horse power, to be 
evaporated at 45 to . pressure. 
e single cylinder engines we have tested have invariably 
given woree results, although put in first-rate order before 
trial. 

I would just mention that it is generally believed that the 
friction of the compound engine is greater than the single 
cylinder ; from direct experiments, this I find to be the re- 
verse, as the pistons do not require to be so tight in the 
cylinders as in the single cylinder engines, because the diffe- 
reneo of steam pressure is not so great, and any steam 
escaping the small piston does not go direct into the con- 
denser, but has to eseape the Jow pressure piston ; and conse- 
quently in practice from this and other advantages, the 
compound engine (using, of course, the same pressure of 
steam in the cylinders) is found to rum much longer without 
repairs than the other class. 

















I am, Sir, yours truly, 
B. W. Farry: 
Engineers Works, Bermondsey, April 14, 1870. 





THE PAST RIVER BRIDGE. 

We illustrate, this week, further details (for which we 
aré indebted to our Amefican contemporary, the Techrolo- 
gist) of the caisson now in course of construction at Brooklyn, 
for the foundations of the East River bridge. The drawings 
represent the arrangement of the air and supply shafts de- 
scribed in a previous number, as serving to form communi- 
cations from above to the underside of the caisson, the one 
to permit the passage of workmen to and from the space 
enclose! by the caisson at the bed-of the river, the other to 
serve as a means for admitting materials from above: In 
addition to these, two water shafts along the centre line of 
the caisson ate placed, each at about 41 ft. from ite ends. 
These shafts are built of fin. boiler iron, 6 ft. 6 in. by 7 ft., 
made in 6 ft: lengtiis, and eanected toyether by external 
able iron flanges, so that the inner face is left smooth. 
These shafts extend through the caisson to the level of the 
bottom of the chamber, the end being constantiy sabnierged 
in the sump. formed Beneath tiem, and as the preteuré of 
air in the chainber balances the bead of water oathide, the 
het-ht of the column in the shaft, corre-ponls with the 
water level of the river, That length of the shaft which 
extends below the roof of the caiasogechamber has of neces- 
sity been etrengthened by a bracing, to edable it to resist 
the water pressure of the columt withia ft, in case the air 
Within the chamber shonld be exhausted, 

The supply shafts, of which a section is shown in Fig. 1, 





45001. per mile. 


are 1 ft, 9in. in diameter, are built of jin. plate, in 6 ft. 
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lengths, butt jointed, with outside cover plates, and fastened 
together with bolts, the ends of which on the inner side are 
countersunk. The ends of these shafts project for a short 
distance through the roof of the caisson, and their upper ends 
are enlarged, as shown, by means of an angle-iron ring sur- 
rounding the shaft, and to which is bolted a short length of 
increased diameter A temporary cover and supply pipe 
are attached to the shaft, as shown, the latter not being 


carried to its full height: this has been done that air may | 


be pumped into the chamber during the process of launch 
ing, and getting into position, to assist which, also, air 
chambers are fixed within the caisson. At the top and 
bottom of the supply shaft, cast-iron valves, opening down 
wards, are placed, as shown in the section, being attached 
to cast-iron rings fastened to the shaft, the upper one in- 
ternally, the lower one externally These doors can be 
freely opened from within the chamber when the air pressure 
is equalised, which is effected by means of the small pipes 
communicated between the interior of the caisson and the 
supply shaft 

in Fig. 2 is shown a section of the air shaft, also a 
wrought-iron cylinder, 3 ft. 6 in. in diameter, and made in 
6 ft. lengths, fastened together by angle iron rings, as seen 
in the drawing. The shaft projects 2 ft. below the roof of 
the caisson chamber, and at the upper end the shaft is 
enlarged with a short cgnical length into the air lock shown 
in Fig. 3. Within this shaft is placed a light wrought-iron 
ladder, Fig. 6, fastened to the side, to enable the workmen 
to pass to and from the caisson chamber. A tight joint 


| @ means of attaching six radiating plate stays 


Fit.s. 


means of an angle iron ring, as shown, bolted through two 
tiers of timber, and well packed. Fig. 7 is a horizontal 
section of the air shaft, at D, E, and Figs. 8 and 10 show a 
plan of the frame and valve at the bottom of the shaft. 
The former is of cast iron, with a flange all around its cir 
cumference, through which it is bolted into place, and an 


oval opening 18 in. by 22in., which forms the manhole, | 
rhe frame is stiffened by six radial ribs, and the door or | 


valve is hung from its under side, as shown 


of cast iron, and is formed and strengthened, as shown in | 
Fig. 10. The construction of the air lock is clearly seen | 
Just within the top of the shaft, an | 
angle iron ring is rivetted to it, and 9in. below a second 


in Figs. 3, 4, and 5. 


and similar ring is also secured to the circumference 
of the lock. This latter serves as a suppprt for the 
top cover of the air lock, which is formed of thin 
plate bolted to the angle iron ring, and perforated in 
the middle by an oval opening 18in. by 22in. On the 
underside of the cover plate a metal ring is bolted, as 
shown, to form a seating for the valve; and on the upper 
side is secured a ring formed of two plates, and 15 in. deep, 
measuring from the upper face of the valve or manhole 
door. Around this ring an angle iron is rivetted, and forms 
the other 
ends of which are rivetted to the larger ring of angle iron, 
which is fastened to the inner side of the air lock. Th 


upper cover of the air lock is perforated with six smaller 


| openings, wherein are set circular lights, as shown in the 


plan, Fig. 4. The lower partition of the air lock is con 


between the air shaft and the roof of the caisson is made by structed similarly to the one just described, aad is shown in 


This is also | 





the plan, Fig. 5. This diaphragm is stayed by aiagonai 
rods bolted to it, and to the sides of the tapering length of 
the shaft, see Fig. 3. The manhole door at B is of the 
form as the upper one at A. Both of these doors close up 
wards, and are worked from within the chamber by a chain 
and windlass, after the air pressure within the lock has 
been equalised to that in the chamber by means of the 
cock H, Fig 3. Within the lock is placed a gauge, F, to 
indicate the pressure in the chamber, and a dial, L, shows 
the pressure in the air lock itself. At I is shown the valve 
in connexion with the supply pipe from the condensers, 
which are large tanks holding a supply of condensed air, 
and in communication with the air pamps. These air 
reservoirs have been adopted in the event of any emergency 
arising, which would 
of air into the caisson 


render the forcing in a large supply 

hamber a matter of instant neces- 
sity. Mains 10in. diameter lead from the tanks towards 
the air shaft, and branc into two 8 in. pipes, which again 
livide inte two of Gin. diameter, and connect with the 
shaft, as shown at 1. This reduplication was thought ad- 
visable to guard against accidents. 


Tue Istumcs or Dantes Sure Canav.—The advices from 
New Granada by the West India Mail mention that the 
latest accounts from the Darien Surveying Expedition are of 
the 13th ult. The American war steamer Nipsie had estab- 
lished a telegraphic corps on Nipsie Point, and it was pro- 
posed to extend the line up to the surveyors’ camp, and thence 
from time to time onward to the Pacific as fast as the sur- 
veyors move. The Indians, instead of showing hostility, 
have, it is said, been most friendly. 
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Messrs. John Crossley and Sons, Limited, the tog will. 
owners of Halifax, by the use of compound engines worked 
with steam at an unusually high pressure; and we at the 
same time promised thet we would shortly publish en- 
gravings of a new compound horizontal engine and Howard's 

boilers which have just been erected at Messrs, 
Crossley’s Dean Clough Mills. This promise we now fulfil, 
our two-page illustration this week showing the engine just 
7 ass while engravings of two of the boilers appear on 

t page. 





meter,* and the stroke is 4 ft., w the engine is run at a 
speed of 75 revolutions or 600 ft. of piston per minute. At 
present the engine is only working with a light load, but, as 
soon as the section of the mill it has been erected to drive is 
completed, it will have a load requiring the exertion of at 
least 500 indicated horse power ; while the engine is in- 
tended to work up to 800 indicated horse power, whenever 
the increase in the quantity of machinery to be driven shall 
render that power necessary, Considering the rate at 
which Messrs. Crossley’s establishments have been increas- 
ing of late years the time when this maximum power will 
be required does not appear likely to be very far distant. 
Referring to the two-page engraving, it will be seen that 
the low-pressure and high-pressure cylinders and the air 
pump are placed in a line with each other; the air pump— 
which is double acting, and which is fitted with india- 
rubber valves, such as are now generally employed by our 
marine engineers —~ being enclosed in the condenser, as 
shown. The two cylinders are well cleaded, but they are 
not steam-jacketted, Mr. Hanson having found that when 
steam slightly superheated—-such as is supplied by the 
Howard boiler—is used, the steam-jacketting is not neces- 
sary. The bed-plate, which is cast in two pieces, is very 
massive, and the cylinders are each fixed to it at one end 
only, the other ends merely resting on suitable fitting pieces 
on the bed-plate, and being held down by bolts passing 
through oblong holes. This.method of fixing the cylinders 
isa very good one, and allows them to expand and contract 
freely. 
The pistons, which are fitted with Mather and Platt’s 
helical cast-iron packing, are made very deep, in order to 
give ample bearing surface, the depth of the high-pressure 
piston being 12in., and that of the low-pressure piston 
14in. The connexion between the piston-rods of the low 
and high-pressure cylinders is effected as follows: The 
piston-red of the low pressure cylinder projects through 
the piston for a short distance, and on this projecting por- 
tion is screwed a kind of coupling piece, having formed in 
its outer end a socket into which the piston-rod of the high- 
pressure cylinder is cottered. The connexion between the 
air-pump rod and the piston-rod of the high-pressure 
cylinder is effected in a similar way. 
The distribution of the steam is effected by ordinary 
slide valves, that of the high-pressure cylinder being equi- 
libriated on Mr. William Dawes's plan, illustrated and de- 
scribed by us on page 223 of our last volume. In our two- 
page illustration this equilibrating arrangement is not 
shown, it having been resolved to apply it subsequently to 
the execution of the drawing from which our engraving was 
prepared. The two slide valves are cach driven by an in-~ 
dependent eccentric, the connexions between these eccentrics 
and the valve spindles being clearly shown in our illustra. 
tions. The eccentrics, we may mention, are of cast iron, 
and their straps are of Bessemer steel. The valve of the 
high-pressure cylinder is set to cut off at half-stroke, and 
that of the low-pressure cylinder at two-thirds of the 
stroke, the somewhat early cut-off in this latter case being 
adopted in order to obtain a free exhaust at the high speed 
at which the engine is run, The steam passage connecting 
the two cylinders is led beneath the bedplate, and the ex 
haust steam is led from the low-pressure cylinder to the 
condenser through a copper pipe arranged as shown in the 
side elevation. 
The crosshead is of wrought iron with a pin of Bessemer 
steel, and its bearing surfaces are shoed with hard brass, 
The slide bars, which are of steel, and which are fixed down 
to the bedplate, are 9 in. wide, while the crosshead slides 
are 28 in. long, the bearing surface being thus 28 x 2 x 9== 
494 square inches. The connecting rod, which is about 
12 ft. long between centres, is of very neat design, the large 
end being of the pattern used by Mr. C. T. Porter, for the 
well-known Allen engine, and which was illustrated by us 
in our number of January 31, 1868. ‘Phe crank pin is of 
steel, and has a bearing 9 in. in diameter by 12 in. long. It 
is set in a crank dise having a boss measuring 14 in. through, 
this disc being so weighted as to counterbalance half the 
weight of the reciprocating parts. - 
The flywheel shaft is of steel, and is 17 in. in diameter, 
while its journals are 15 in. in diameter, and 2 ft. 4 in. long. 




























































































* By at hieal error the diameter of the low-pressure 
cylinder of this engine was iven as 45 in. in the article on 
y referred to. 
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The flywheel is 14 ft. in diameter, and bas plain rim cast 
in six sections, the being taken off from the engine 
through a spur w 16 in, broad on the face, and of 6 in. 
pitch, as shown. The engine is controlled by a high- 
speed Porter governor, placed as shown, this governor acting 
on the throttle valve in the asual way. It will be noticed, 
on reference to our engraving, that there are four lever 
handles near the condenser end of the engine. Of these, 
one i« the ordinary starting handle, a second controls the 
injection, the third serves to open simultaneoasly four cylin- 
der Hlow-through cocks, while, by means of the foarth, 
steam can be torne! direct from the boiler into the low- 
pressure cylinder. This last-mentioned arrangement enables 
the pressure in the boilers to be ran down as the time for 
sopping waFk approaches, whereas if no such provision was 
made, nearly the full pressure would have to be maintained 
until the engine was stopped. 
We must now speak of the boilers by which the engine | particulars of its performance, 

above described is supplied with steam. These, which are | promised shall be placed at gar disposal. 
Messrs. Howard's well-known safety boilers, are three in — 


number, and two of them are shown io the iljustrations 
which we give on the preceding page. As we mentioned in THE EJECTOR-CON DENSER, 
the article to which we have already referred, Messrs. . To rus Entree or Enoisnenine, : 
Crossley have adopted the Howard boilers largely, and the | ,, 5iz,—In your “ Notes from the North, which rm 
——— oa awe . ! ee? Y | Exciveenine of the 8th inst. I find under the “ The 
have found them answer most satisfactorily in every way. jector-Cuondenser Fatent ease in the Court of Sessions,” some 
At the time of our visit @ Halifax, a few weeks ago, there | remarks which are misleading ; and havi ds ove 
were «ix of the Howard boilers in use at Messrs. Crossley's of the scientific witnesses on the part of ¥ y, I beg to 
the three we have just mentioned have been | enclose a veiitied copy of the verdict given in this case by the 
started since, si in course of erection, and | jury, and as no dowvt the Lord President's charge to the jury 
it is expected that nine more will be put in hand shortly. will be found to be the most impartial exposition of the facts of 
All these boilers are rated at 50 horse power each, and they | this case, I also beg to hand you for publication a copy of the | 
ware inch, a | Shorthand writer's report of what the Lord President stated in 
charging the jury before retirimg to consider their verdict. In 
couclusion, | beg to say that Seotch correspondent’s re- 
marks were misleading so far that he jeft out that part of the 
verdict which referred to the main isgue to be tried, which was 
wietber Mr. Barclay’s blow-through condensers, as erected at 
| Addiewell Oil Works, Fauldhouse Pit, aud at Kilmarnock 
| Foundry, were infringements on Morton's patent of 1867, and 
to this the jury answered distinctly that they were not. 
I ain, Sir, your obedient Servant, 
Lewts Oxnick, Consulting Engineer. 
April 20, 1870, 
charge 


articles, we are convinced that the compound engine worked 
‘with steam at a high pressure is the engine for mill purposes, 
and we know that our opinion is shared by numbers of en- 
gineers, whose practical experience in the matter is extensive. 
We know that it is urged by a certain class that there is 
nothing new in the use of compound 5 “pa 

were tried and gives up long ago. 

in surface condensation, yet it is 

years that good practical results have mo 
In the case of compound engines, as in : 
densers, there are certain eopditions whieh 
served to secure good results, 

knowledge of these conditions 

clusion, we may state that 

described is working with 

publish indicator diagrame taken 


<a 








mills, while 
x others are 


are all worked at a pressure of 1401b. per sq 

h, while it conduces materially to economical] 
found to be attended with no inconveniences of 
Of sree, as far as eafety is concerned, 140 Ib 
per squ ich is really a very moderate pressure for the 
Howard boiler, which could be worked at a very much 
pressure without involving any risk whatever. In 
where the failure of a boiler would be at 
us Consequences as it would bein a 


pressure wh 
working, is 


kind. 


any 


high r 
an establishme 
tended with such disastr 
mill, this is a very important point, and it is one 
t had due weight with Messrs. Crossley, 
lopit the Howard boiler so extensively. 
Quite independently of the safety point of view, however, 
the good results in other respects which have been obtained 
with the Howard boiler at the Dean Clough, Shay-lane, 
and Dapper mills would have alone warranted the decision 


large 


" 
ich has no « 


wis 

27, Leadenhall-street, E.C., 

We give, below, the verdict and 
referred to in Mr. Olrick’s letter. } 

“erdict. 

At Edinbargh the 23rd, 24th, 25th, 28th, 29th, and 30th 
days ot March, 1870, before the Bight Honorable the Lord 
ag te President eompeared the said Pursuers and the said Defender 
7 5 vt the ; | by their respective Counsel and Agents, and a Jury having been 
hich supply steam to the engine of | panoted and sworn to try the said Issues between the said 
cupy @ space of but} parties say upon their oath that in respect of the matters 
ing taken over the | proven before them they Find under the Issue for the Pursuers, 
six rows of vertical | that the Letters Patent have not been infringed at Addiewell 
, there being nine | Oilworks, at Fauldbouse Pit or atthe Foundry Engine at Kil- 
These san marnock, but that the Patent has been infringed 

| 


} 
t 


of the Lord President 


wi 
in causing them te a 








Cross] arrived 


at which Messrs 
The three boi 
which we been 
17 ft. by 25f 
brickwork. Each 
tubes 9 in. in diameter and 6 ft. long 
h row, as shown in Fic. 1. 
are thus fifty-four in each boiler, are 
apart, from centre to centre, of 12 in. 


sw 
ing an account o 
these 


boiler 


dimensions be 


consists of 


the De- 

fender at the larger Engine in the Fitting Shop at the Detender’s 

Works at Kilmarnock: Find that the Im mt on Giffard's 

Injector as claimed by the Parsuer Mr. Morton in bis Specitica- 
| tion is a new Invention; and Find for the Pursuers on the 

alternative Issues for the Defender. 

(Signed) 


tubes in em 
tubes, of which ther 
at a distance 
14 in, longitudinally. The horizontal 
12 in. in diameter, and are flattened at the 
verti wing connected with them 

pling pieces as we have explained on former 
All the tubes, both vertical and horizontal, are 
and they are all thoroughly tested by 
are all fitted with 
er ends are con- 


2 in. in diameter, | 


tuated 
transversely and 
bottom tubes art 
top, as shown, tl 
by screwed ¢ 


i] tubes Ancu. Brows, P.C.S. 


| 





THE EJECTOR-CONDENSER. 
Moxton e. Banctar. 
Lorp Presipent’s A £83, dnesday, March 30, 1870. 
Gentlemen of the Jury,—You have throughout the whole 
| of this investigation ge such marked attention, both to 
e@ 


of wrought iron, 
The vertical tubes 
and their uj 


tube 


hvdrauli essure. 





las nir 
uiating { 
h a transverse 


internal cir Pp 
nected, as shown, ¥ ] 


which serves as a steam dom 








wide by 6 ft. 6 in. long, | the evidence and to the comments upon that evidence which 
rate area being thus 38 square feet. The arrange- | 7° have heard from the bar, that think J may assume | 
. B simple, and comsote | 2at 4 far as matters of fact are concerned, you are fully | 
— oa Sis’* | in as favourable a position as 1 could be, to draw a fight | 
conclusion as regards the issues before you. And, indeed, 
it is no part of my duty—it would be « usurpation of your 
pecul ar province—to express to you an opinion as to what I 
conceive to be the result of the evidence upon avy of the ques~ 
| tions which have been raised, and 1 shali leave that to you, 
| with perfect confidence that you will arrive at a just conclusion 
upon all of them. Bat still, before you proceed te the perform- 
ance of that which is your peculiar duty, 1 am bound to give 
you assistance and direction in one or two particulars. In the 
first place, I must endeavour te show you isely what are | 
| the different questions of fact under these issues, which you 
must con-ider and deal with; and in the second place, I must | 
tell you what are the rules and principles of law applicable to 
| such questions. The first issne, you will observe, is whether, 
during the currency of the letters-patent, the defender did, at 
heating surface. It follows, from the Addiewell Oil Works, near Wast Calder, at Fauldbouse pit, and 
atter surface, that the Howard boilers | at the detender’s works, at Kilmarnock, or at ofe or more of | 
in fact, steam which is | these places, wrongfully, ard in ner get of the ent, | 
seen. from Fie. 3 that | 8¢ the invention deseribed in the said letters-patent speci- 
rs ' edieid be piven | fication. There are three places mentioned here, at which it is | 
vy access to the Rues, and that the horizontal tubes ex- alleged rere intringement bes been committed by the defender ; | 
; ; and I shall request you, when you retire to consider 
front wall of the setting, 80 that, the end dict, to deal with this insue in such a way as to ve me 
1, any deposit can be cleared out easily. | guswer separstely as regards each of the places aed men-— 
article already referred to, | tioned, which will have the effect. of avoiding some ical and 
rience as to the action of the cir- | tecinical difficulties with which I need not trouble yous but it | 
lating tubes of tag Howard boiler, in preventing incrusta- | is tor the interest of both parties that in answering the.de- | 
has been very favourable, one of the vertical tubes | fender’s issue, you should give a separate answer regardiug the ! 
tely removed for the purpose of examination from the first alleged infringement at each of the places there mamed. But | 
iler started at the Dean Clough mills, about two years the allegation, you will observe, is that at thewe places the de- | 
. showing no scale whatever. ‘This boiler was worked a did use | ra ia eee 
with the same water as is found to ome a hard scale in ree mast then sha’ Whet the tvuaehel 
the Lancashire boilers, at the same mills, in a very short | 5.4 tell you further, that within the words of this 
period, be fairly comprehended tiot a use merely 
Taken altogether, we think that the engine and boilers appara whieh is nese Oe pax 
o 


Each boiler has a flregrate 6 ft. 
the fires 
ment for consuming smoke is very 
| cast-iron plates placed so as to admit 

as shown in Fig. 8. This plan has 
Hanson for all the Howard boilers at 
it ia found to answer a mirably. 
flues is clearly shown by Fig. 1, 
n that the hot 8 first pass along 
rizontal tubes, 
latter and a set of cast-iron division 
the vertical tubes, and finally | 
on plates to a descending flue at 
the upper surfaces of the 
n receiving a coating of 
hot gasea, the total beating 
feet, of which over 300 
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' 
mere 


of perforate 
air above the fire-d 
been adopted by Mr 
Mesers. Crowsl | 
The arr 


i 
th 
' nu ul me 

he 


avg 


then back again be 


} 
Omitting 
m their s 
vy the 


t S2u «quare 


or, 


It will be 


able vers 


1 the rt | 

i throng? th an | 
vers being removy 
As we stated recent 


M 


in our 


sere. Crosel Ss eX} 


‘ 
t 

la 
be 


we have described form an excellent exainple of recent apy other gers oy a mere 
practice in mill engineering. As we have stated in recent! imitation of that which is secured to the 





of that ve 
patentee, 


| plains of the tierra caliente, or the hot country. 


| irun floor in order to be opened to t 


that ini view, ‘Ist us see, in the first place, what 
described in the and i 

x in the lateral 

apparatus or mechanism 

employed therefor.” Mr. Watson is quite right in saying that 

nobody can patent—that is to say, nobody can insure a mono- 

poly or exclusive privilege of the use of that law of nature 
which is known ‘as the ; 


Now, keeping 
is the invention 


ie 


whatever else it 
uc some practica) appli- 
lawiof mature. And, accordingly, 
‘culled the description 
out and I must beg you 
weed; he says, “ My inven- 
by which pertain oan daa or lost 
, currents ic or liquid 
may communicate a simultaneous mation te 
or gases by 1 lateral action or induction 
} iereasing in area. in a certain ratio to 
Or acting fluid.” Now, 
i of what his invention con- 
ists i first plate; that it consists in 
the construction and arrangement of apparatus. Inthe second 
place, the appatates is to be so constructed and arranged that 
certain currents of fluids:are to communicate simultaneous 
motion to other flaids. That is the immediate object of the 
construction of the apparstus, aod that is done by the principle 
of lateral aetion or induction. But further, it is to be done 
through @ tube or tubes increasing in area in a certain ratio to 
the diminishing pressure of the escaping or acting fluid. You 
remember the description which was given over and over again 
of the shape of what is called the induction tube. Now, that is 
what he here describes as a tube increasing in area io a certain 
ratio to the diminishing pressure of the escaping or acting fluid. 
It seems to me very difficult to say, after reading these lines, 
that this is neta patent for an apparatus. It is said by the 
patentee to consist in the construction and arrange- 
ment of am apparatus, and he says that that apparatus 
must have certain essential peculiarities in it, otherwise it 
won't serve the purpose that he has in view. It seems 
to me therefore, to be a patent for an apparatus. The objects 
and advantages to be gained by the uxe of this apparatus he 
immediately to state; but that is not a part of bis in- 
vention. His invention does not consist in the objects and ad- 
vantages to be attained; his invention consists in devising 
the means by which these ob; and advantages are to be at- 
tained ; and therefore what 1 am now going to say to you isa 
mere description of the objects and advantages, but no part of 
the invention. He says—* The objects and advantages to be 
gained by the use of my invention, are its application to steam- 
engines, and ‘injectors,’ whereby such steam-engines and ‘ in- 
jectors’ are made more perfect and economical in their working 
than bas heretofore been the case.” Now, in what remains of 
this specification, there are considerable details applicable mainly 
to three different heads; in the first place, to the application of 
the invention to the exhaust pipes of locomotive steam engines, 
and other double cylinder high-pressure steam engines. That 
is the first subject that he with. He then deals in like 
manner with low-pressure or ing steam engines; and 
lastly, he deals with injectors, and he gives detailed directions 
for the use of his invention as applied to these three different 
Classes. 


(To be continued.) 








Tue Mexicas Rattway.—The last number of the Diario 
Official of Mexico contains the subjoined account of the 


| works of the Mexican Railway Company (Mexico to Vera 


Cruz) at Chiquihuite, one of the most formidable points of 
the entire undertaking: “ After leaving the station of Paso 
del Macho the road passes, by means of a bridge 300 ft. long 
and 100 ft. high, that immense neck of land which separates 
the base of the first level portion of the Cordillera from the 
This bridge, 
the masonwork of which is entirely finished, only lacks the 
public. Having passed 
this great work we arrive, by a series of curves as boldly as 
scientifieally run, at the great bridge of San Alejo, which is 
not as high as that of Paso del Macho, but several feet longer. 
From San Alejo to Chiquihuite there is nothing but deep 
cuts through the solid rock, and enormous terrepieins, making 
the t inequalities of that broken ground entirely disap- 
pear. Chiquihuite-bridge, which is over 300 ft. long, is elevated 


| more than 160 ft. above that abyss where the foaming cold 


stream that gives its name to this part of the mountain for 
ever leaps and boile, The boldest spirit would not suspect 
the real tours de force conceived in the running of this road 
accomplished by the skill of Mr. Buchanan, and completed 
under the direction of Mr. Braniff, chief of construction. 
On leaving the bridge the road follows the main highway for 
some distance by a in-of 60 ft. high, supported by a 
wall 10 ft. thick, and suddenly, as im the shifting of scenes in 
a theatre, the road runs around the mountain, suspended on 
ite sides. It was necessary to cut it through solid rock, of 
which the side of this mountain is composed. The labourers 
walled piece of work have to hold on to 
up by ropes, which makes them re- 
bees in a b. The road continues 
ie tract before it enters the first 
; it again reappears only to con- 
and again disappears in a tunnel of 
L passes over a small iron 

of the ravine.” 








April 22, 1870,] 
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WORTH GUNS. 

Iw our recent article upon these guns* we disposed 
of those objections to the Whitworth system which, 
although without intrinsic weight, have served as suf- 
ficient excuses for those who have for various reasons 
obstructed its adoption. In the present article we 
propose to consider what are the grounds upon which 
it is desirable, not to say imperative, for the Govern- 
ment to carry out their intention of making and test. 
ing a 35-ton Whitworth gun for the Thunderer class 
of ironclad. 

In the first place it is of primary importance that 
the metal of which these enormous guns are made 
should be of the most perfect quality obtainable. It 
is strange that so obvious a consideration should need 
to be argued and enforced, but such is the discredit- 
able fact. The military gentlemen who have so long 
been the advisers of the Secretary of State for War 
on those mechanical questions possess so little infor- 
mation that they really have failed egregiously, even 
upon this primary point. It will be extremely difficult 
for engineers to credit, or discredit, these gentlemen 
with the full amount of their ignorance in this respect, 
if we may take General Lefroy, who was, till lately, 
the Director-General of Ordnance, as a type of the 
class. We would fain hope that this is not so; indeed, 
we believe that men like Colonel Campbell, for ex- 
ample, have had great injustice done them by a man 
like General Lefroy being so long retained as their 
head and chief: and there are, within our knowledge, 
many other military officers, some in high stations, 
who have deplored the past state of things. Still 
General Lefroy’s advice hha been, until the present 
month, predominant in the Councils of the War De- 
partment, and his knowledge has been the limit beyond 
which we have been forbidden, as a nation, to s in 
these matiers. Some of our readers will already have 
become acquainted with the incident which, so far as 
outsiders can judge, probably gave to the General the 
coup de grace as Director-General ; but it will illustrate 
our remarks if we record it here. It appears that 
on visiting Sir Joseph Whitworth’s works at Man- 
chester this year, General Lefroy witnessed the harm. 
less explosion of 24 ounces of gunpowder in a certain 
cylinder of Whitworth metal (which had previously 
withstood thirty similar explosions), and on his return 
to the War Office, recorded the fact, but expressed his 
opinion that good cast iron might withstand the same 
test. On this coming to Sir Joseph Whitworth’s 
knowledge, that gentleman immediately had a precisel 
similar cylinder of good cast iron made, and tested, 
and reported to the War Office that only 3 ounces of 
powder had burst it into 20 pieces at the first dis- 
charge; and, moreover, that even when the cast iron 
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find if he persists in his opposition to the action of the 
Government. 

We do not propose to dwell at len upon the 
Whitworth metal in this article: a ve ath will 
suffice. ‘Ihe great merit ofits manufacture consists in 
putting the molten steel under extreme pressure, and 
so expelling from the mass all those air bubbles and 


; the ordinary processes without larger proportions 
of carbon than are often consistent with due uctility. 
It is essentially a mechanical process, applicable to 
molten metals whatever their chemical constitution, 
but most useful in the case of low steels. The details 
of the system have no doubt taxed all the mechanical 
resources of the inventor, but the above is the simple 
result. The process has the advantage of not being 
in competition with the Bessemer or any other process 
of purifying and carbonising iron. t it will com- 
pete with is the method of endeavouring to make an 
unsound ingot sound by hammering, or that of seeking 
to produce sound masses of ductile metal without 
hammering. We have taken some pains to examine 
both the Whitworth process and the metal produced 
by it, and we are convinced that the subjection of the 
molten mas. . enormous pressure is the true remedy 
for that unsoundness in ductile steels which has been 
so serious a bar to our ss. Eve y who is 
acquainted with the history of the use of steel for the 
manufacture of guns will be aware how great an ad- 
vanee has been made when absolute security, as re- 
gards soundness and uniformity, has been gained, and 


venture to predict that whatever course the Govern- 
ment might have taken, or may take, in the matter, this 
method of treating metals will come rapidly into vogue 
as soon as Sir Joseph Whitworth has brought it into 
extended practical action; but we can quite under- 
stand the feeling which has led him to urge the em- 
bodiment of its advantages in the first instance in the 
guns of the British navy, and the country would have 
cause to deplore any slackness on the part of the 
Government in availing itself of the opportunity. 
The Admiralty have continually urged the manufac- 
turers of armour plates to improve as much as possible 
the quality of their plates, and the quality of the ma- 
terial of which the are made is of even — 
importance. The Thunderer, for example, will carry 
about 2400 tons of armour; her guns will weigh only 
140 tons; it is to protect these guns and the ship 
which carries them, chat seventeen times their weight 
of armour is carried, and it would be simply dis- 
graceful if the Government neglected to cause these 
guns to be made of the best and soundest metal ob- 
tainable. No one has pretended that the Whitworth 
method of subjecting the molten metal'to extreme 
pressure fails to improve it, and the facts would be 
inst any one who did; and for this reason we 
believe the Government are acting with wisdom in 
having the new gun made of the improved material. 

In the next place we consider that there are grave 
reasous for believing that the service system of grooves 
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ports given of the speech in the daily papers, but they, 
no doubt, reached the War Office through other 
channels, and they have already borne fruit both there 
and in the House of Commons, as Sir John Hay will 


seous spaces which cavnot be otherwise got rid of 


this the Whitworth method undoubtedly provides. We | 






from whom we borrowed it; but the French have not 


rodaced a Whitworth system or a Whitworth, and 
ve not been accustomed to lead this country in me- 
chanical operations. The next reason for w we 
— to yen Oe 35-ton Whitworth gun yee is that 
gun possess greater range, greater 
accuracy at long ranges, than a gun of the same weight 
on the service It is of the greatest importance 
that the “ ” so to speak, of such ships as the 
Thunderer should be as extended as ible. Unlike 
former ironclads she and ber sister ships Devastation 
and Fury, have stoutly-plated decks, and are intended 
to attack ports and fortifications. i therefore, 
from the usual conditions which t great range 
and accuracy desirable in naval guns, it is very im- 
portant that these ships should be able to attack from 
a distance, especially as harbours will be defended 
torpedoes. To our minds it would be little short of a 
crime to deprive these ships of the lo: raat fest. 
Let any one imagine what would be thought of that 
person who, on the eve of an action, should by any 
means diminish the range and accuracy of these guns 
to the extent to which the aro service guns are 
inferior ; and why should it be thought a less serious 
fault to adopt the less efficient from the very be- 
ginning? And even as the t of 
ship with ship, it is obviously most desirable to give 
to all classes of ships the best possible powers of en- 
gaging at a ager y mos i Ag mca 
very interesting and important letters in this journal 
of the last few weeks, will have seen with what skill 
and determination other Powers ure turning their 
attention to submarine attack ; and in our own country 
the attack of the deck as well as of the bottom is being 
most seriously considered and experimented n. 
But both the attack of the deck and the attack of the 
bottom must depend upon comparative nearness for 
their success, and the vessel that can e her 
enemy at the longest range will be the least liable to 
injury from them ; and it is in this consideration that 
we find a very strong incentive to adopt Whitworth 
| guns in these ships with impregnable side and turret 
armour, because it is against them that the top and 
bottom attack, if we may use so homely a phrase, will 
be first directed. In point of fact, it is be circum- 
stance of these heavily-armoured ships being designed 
and ordered by a Government that has forced the other 


forms of attack upon public attention. Nothing could 
be more candid or more liberal-minded than the expla- 


nations which Captain Ericsson has given in this con- 
nexion. He has frank} acknowledged the practical 
invulnerability of these ish monitors on the sides 
and turrets, and has poi his improvements in sub- 


ona ~~ re at them. E ra wed 
ly ought to range guns, an jecti 
which wi preserre as much aa posible oftheir pene 
trative power at long ranges, and it is the Whitworth 
system which can give us precisely these qualities. 
Another reason for desiri ¢ adoption of this 
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necessary rotation. In fact, the system has already 
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idle to talk of pointed or ogival-headed projectiles 
a equally well; the thing is mechanically im- 
possible ; and the experiments of Sir Joseph Whit- 
worth havé been accepted by the most eminent civil 
ineers as conclusive, and in point of fact are con- 
clusive on this subject. The flat-fronted projectiles 
are unquestionably the best for this pepess, and we 
confess that we are very anxious that when so much 
ublic money is expended upon the production of ships 
ike these ponderous turret vessels, they should be so 
armed that their shot and shell will not glance harm- 
lessly off the enemy, but bite and penetrate into him, 
and so accomplish the object with which such war 
ships are produced. We have too long persisted in a 
course which deprives us of this important advantage. 
It will be some compensation to know that the 
Thunderer class is to be made as formidable in this 

respect as in others. 
tt is also the peculiar advantage of the Whitworth 
system, with its ample turn of rifling and its flat-fronted 
projectiles, that it —— in a degree peculiar to 
itself, the power of penetrating under water. The 
little attention which this question has hitherto re- 
ceived from our ordnance authorities is most remark- 
able and most alarming. Any one would have thought 
that with the ships of France, Prussia, Russia, Ame- 


rica, and other Powers, armoured down to a very few | 


feet only below the water’s surface—in none to more 
than 6 ft.—the energies of these gentlemen could have 
been bent upon the development of depressed fire and 
penetration through water; but not only have they 
neglected the subject themselves ; they have actual! 
turned away from the Whitworth experiments, whieh 
were most encouraging, and which should long ago 
have been developed under the auspices of the Govern- 
ment. As long ago as 1864 Sir Joseph Whitworth 
venetrated nearly 2{t. of timber at distances varying 
ae 1} ft. to 39 ft. below water with a gun vulabion 
only 34 tons, and firing only 10 Ib. or 12 1b. of powder, 
as set forth in the accompanying tabulated statement. 
These remarkable results fully entitle us to anticipate 
that the 35-ton Whitworth gun, firing 120 Ib. of 
powder (¢em times greater than the other gun and 
»owder charge) would penetrate any ironclad afloat 

low her armour. Why should not the country derive 
the benefit of this most valuable feature of the Whit- 
worth system? Captain Eriesson’s able letter in our 
last number leads us to apprehend that if there is any 
faltering on the part of the British Government in 
this respect, we shall be made to learn a severe lesson 
from Powers‘that are wiser and more enterprising than 
ourselves. 

In our remarks upon the long range of the Whit- 
worth gun we made no mention of the concomitant ad- 
vantage of a low trajectory. It is very deplorable 
that Sir Joseph Whitworth’s doctrines on this subject 
should have been so long neglected, and it is well 
that our authorities are at length awakening to the im- 
mense advantages of the low flight. In the case of 
field guns it is now acknowledged that this is of great 
moment; but it is more important in naval gunnery, 
and we cannot at all understand why it is so much lost 
sight of. At sea the distance of an enemy is of necessity 
uncertain except at very short ranges, and for this 
reason his chances of being missed by projectiles 
moving in a high trajectory are great ; but in propor- 
tion as the trajectory is lowered the chances of hitting 
are augmented, and augmented in a continually in- 
creasing degree as the trajectory is made still lower and 
lower, a point which is of very great importance, and 
which should not have escaped the attention of our 
directors of ordnance. It is the peculiar merit of the 
Whitworth small-bore system to give a peculiarly low 
trajectory to its projectiles, and for this reason we are 
most anxious to see that system adopted in the largest 
guns, the projectiles fired from which will be too costly 
and too powerful to be thrown away by inaccurate 
firing. 

Another point, very closely connected with the pre- 
ceding, is ricochet firing, which is of the greatest 
possible importance in naval warfare, and which Sir 

oseph Whitworth’s admirable method of rifling 
spheres provides for in the happiest manner. Even 
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Another reason for desiring to see this class of ord- 
nance speedily adopted is the simplicity and cheapness 
of the projectiles. The Woolwich system provides for 
a somewhat cheaper gun than the Whitworth (owing 
to the inferior value of its material) but the projectiles 
employed, having to be operated upon by several ma- 
chines, are very expensive. This is obviously an un- 
sound state of things. The sound principle to proceed 
upon is to construct the best and most durable gun 
possible, and to cheapen as much as-possible the pro- 


jectiles fired from it; because a projectile when once | 


used is gone for ever, whereas the gun remains and is 
of continual value until it is slowly worn out. Now 
the ordinary Whitworth projectile being a simple cast- 
ing, and requiring little or no machinery, is a much 
cheaper article than the complicated service projectile 
with its rows of brass studs, and it is easy to see that, 
in the case of large guns especially, this fact involves 
very serious economical considerations. And in this 
connexion it may be well to mention that the cheaper 
projectile has the important collateral advantage of en- 
couraging practice, and improving the efficiency of the 


present _ whe 
every way to lay hold of the combination of efficiency 
aud economy and turn it to the advantage of the great 
public services. 

There is but one other feature of the Whitworth 
system to which we _— to advert in the present 
article, viz., the fact in it, the bore of the 
gun, and the consequent diameter of the projectile, 
are properly adjusted to the ee of the gun. It 
has always been a great defect of our ordnance that 
the weight of the gun, and the charge of powder, have 
been too small for the diameter of the bore. The 
13-in. gun was made of 23 tons, and failed in conse- 
quence ; the 12-in, guns of the Monarch are of 25 
tons, and even these are much too light. We should 
like to see a true proportion adopted in the 35-ton 
gun, and this we believe Sir Joseph Whitworth’s 
system would provide. We conclude with the follow- 
ing extract from his last British Association pee : 

The principle I have always insisted upon, and laid down 
for my own guidance in artillery experiments—when either 
a low trajectory or penetration is required—is, ‘that every 
gun should be in strength capable of withstanding the largest 
charge of powder that can be profitably consumed in its 
bore.” I have drawn up a table of the sizes of the bores of 
my guns, with their proportionate powder charges, and the 
guns will all be fully equal to this duty, and I believe the 
greatest possible effect from the consumption of a given 
quantity of powder will be obtained. But the guns adopted 
| in our naval service are not equal to such a test; nor, as I 
| believe, are they so proportioned as to realise the Lest effect 
| from the quantity of powder they consume. Four guns of 
| 12in, bore have lately been put on board the Monarch. They 
| weigh 26 tons each, and charges of 50 Ib. and 67 Ib. have 
| fired from them with projectiles of 600 }b. weight. I have 
| no doubt that these guns have been made with all possible 
| care, and are as strong as their material and construction 
| admits; but if the weight of these guns was in proportion 

to the capacity of their bore, and if the material were the 
| best that our metallurgical skill could supply for such a 
| purpose, they ought to fire 117 lb. of powder and projectiles 
| of 1250 Ib. weight. They would then be efficient weapons ; 
but at present they are more formidable in name than in 
| reality. Weare often flattered by being told that we have 
| the best guns in the world. That may or may not be the 
lease. But I think that we should not rest contented while 
| we are still so far from having attained as much as our pre- 
| sent advancement in mechanical and metallurgical science 
| has rendered possible for us. 





WONDERFUL FLY-WHEELS. 

A contemporary of ours, in the course of an 
article intended to treat of economical steam engines, 
| has proposed, as the great panacea for all irregularities 
|in the movement of mill engines, the use of enor- 

mously heavy fly-wheels ; the application of a 60-ton 
fly-wheel, 28 ft. in diameter, to an engine with a 32 in. 
eylinder and 5 ft. stroke, run at 40 revolutions per 
minute, being spoken of in glowing terms as the acme 
of perfection. The writer in fact comes “to the con- 
| clusion that for pressures of about 100 Ib., and a ten- 
fold expansion, it is better to employ a heavy fly-wheel 
than a second cylinder to ensure regularity of motion ;” 
and he further states that such a fly-wheel “ costs, 
say, to begin with, 6/.10s. per ton, if of large size, and 
when once up it never costs another sixpence.” Now 
we have no intention to enter, here, into a con- 
\troversy with our contemporary as to the com- 
parative merits of single cylinder and compound 
;engines ; but we should like to direct the attention 
of the writer of the statements we have quoted to 
a simple little calculation which he may possibly find 
instructive. In the first place we may remind our 
| contemporary that there is such a thing as friction, 
‘and that, within certain limits, the power required to 
| overcome the friction of any bearing varies directly as 
the insistant weight on that bearing. In the case of 
, ordinary bearings, such as those of a fly-wheel shaft, 
an allowance of 7sth of the insistant weight for fric- 
tional resistance is a moderate one, and with the 60- 
ton wheel which our contemporary advocates the fric- 
tional resistance of the crank shaft bearings would be 
quite 4 tons. Again, these bearings would have to be 
quite 15 in: or 16 in. in diameter, or, say, 4 ft. in cir- 
cumference ; and when the engine was making 40 revo- 
lations per minute, their surface speed would thus be 
160 ft. per minute. From these data we see that the 
power required to simply keep such a fly-wheel in 
motion at the speed — would be : 

4x 2240 x 160 ' 
———— mt 43,4 hor wer | 
33,000 43.4 horse po 
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this fact with his statement that the wheel, when once 
applied, wor'd “ never cost another sixpence,” we are 
at a loss .» imagine, and we are equally at a 
loss to “>. +, what advantage such a mode of pro- 
curing rey ‘arity of motion over the practice 


of “comp: sanding.” We can assure the author of the | ; 


article in our contemporary, also, that if he consults 
any one practically acquainted with the subject, he 
will be informed that the cost of replacing an ordinary 
20-ton fly-wheel by one of 60 tons—with a view of being 
able to work 100 ib. steam expanded tenfold in a single 
cylinder, without introducing objectionable irregularit 
of motion—would be far more than that of compound- 
ing the engine according to well-known plans. The 
particular engine with a 60-ton flywheel, cited by our 
contemporary as an admirable example of its peculiar 
views, was employed in working a rolling mill, and it is 
possible that, under the circumstances, the heavy fly- 
wheel may have answered tolerably well. But even 
for driving rolling-mills, engines with heavy fly-wheels 
are getting out of date, the system of direct-acting 
quick-running engines, without any fly-wheel whatever, 
such as have been introduced by Mr. Ramsbottom, 
being found preferable in every way by all who have 
tried them. Our contemporary’s ideas are evidently 
a few years in arrear. 


THE MID-CHANNEL TELEGRAPH. 

Tue International Mid-channel Telegraph Company 
has established its first outpost. It was only at the 
end of August last that the prospectus for the under- 
taking was issued, and 25,000/. asked for, out of the 
proposed ultimate capital of 125,000/., for the comple- 
tion of the first station. The funds were not so readily 
advanced as was desirable, and the Telegraph Con- 
struction and Maintenance Company promptly rendered 
their assistance. Some considerable modifications 
have been made in the short time that has elapsed 
since the first steps were taken in this work. It. was 
at first intended that the Mid-channel Company should 
hire both ship and cable, and to this end arrangements 
were made by the Construction Company to place a 
vessel at the service of the former. 

Since that time, however, the Admiralty has placed 
at the disposal of the Mid-channel Company the ship 

srisk, with which a trial will be made. We pointed 

out at the time, when this scheme first assumed a 
practical shape, that it would be absolutely necessary 
to make the telegraph ship not only conspicuous in 
every way by signals, but also that her exact position 
should be laid down upon charts, and that captains 
should be advertised of her situation and duty. We 
see that the most minute information as to her bear- 
ings has been made public, as well as the means to 
be adopted for attraction of the attention of passing 
ships. 

The Brisk has been moored by Rear-Admiral Hall 
in 50 fathoms of water, 49 miles to the south-west of 
Land’s End, 56 miles west of the Lizard, and 70 miles 
north of Ushant, just at the entrance of the English 
Channel, and in the highway of navigation. The 
vessel is made as conspicuous as black and white paint 
can make her; whilst from her mainmast she shows a 
Jarge black cone, replaced by a globular light at night ; 
during foggy weather a hailf-minute bell will be rung 
every quarter of an hour; and for the ensuing six 
months a gun will be fired at intervals of fifteen 
minutes, and, at the expiration of that time, at ever 
hour. By these means it is hoped that the telegrap 
ship may quickly advertise herself to all ing 
vessels, and that she may prove as useful and profit- 
able as the promoters of the scheme desire. Possess- 
ing on board an universal code of commercial signals, 
she will be able to exchange information with passing 
vessels of all nations, besides being in a position to 
afford material assistance to any ships that may happen 
to be in pressing need. A small screw steamer, whose 
head quarters are at Penzance, will act as tender to 
the Brisk. 

The cable, which forms the link between the float- 
ing station and the shore, is about 60 knots in 
length, and is made of three different sizes, a strongly 
protected shore end, a smaller length for deep water, 
and a light cable for joining the latter to the ship. 
The laying of this little cable commenced about ten 
days ago, when the shore end was paid out; heavy 








which the great inni 
be felt and recognised, the reflection that we, and not 
our neighbours, should have been its constructors, is 
irresistibly brought home to us, accompanied by the 
remembrance that some of our chief engineering in- 
fluence turned the tide of popular opinion against a 
pra ” np yes whic Lares have been our 
peculiar duty, and condemned that undertaking as im- 
‘ram which M. de Lesseps has shown the world to 

ve been feasible. It was naturally our proper work, 
that making of the short cut to Asia, where England 
is so large a landed proprietor ; but, as it is, we reap 
the benetit of the past of unremitting labour on 
the part of French engineers, and the Suez Canal is 
open to us, as to all the world, so long as amicable re- 
lations hold. But it is possible, though of course un- 
likely, that the time may come when Port Said will be 
closed to our ships, and the journey to India be evena 
longer one than it was before last November; in such 
a case, the folly of our supineness would become pain- 
fully manifest to us, and cost us dear. 

he present professional epoch (each of these 

periods, however short, is yet marked definitely with 
its specialities, its sunrise and sunset) upon which we 
are just fairly entered, is one of great undertaki 
of engineering labour to effect grand objects ; bold 
strokes of skill and labour by which far 
kingdoms are joined, or continents cut asunder, a time 
in which the earth is bound about with a network of 
electric wires, and competitive railways are being 
built abroad with nearly twice as many thousand miles 
of length, as our home rival ane A can count in 
hundreds. 

It is too grand a period to be infected with mania. 
anger eer _ well-nigh ee coe 
to be lightly risked, uiring not only the powe 
stimulus of individual sid, bat olee the euleneage and 
assistance of one or more governments. 

The question whether we, as a nation, are thoroughly 
doing our duty, and keeping in the front rank of the on- 
ward march of the great powers, is easily asked, but not 
perhaps quite satisfactorily to be answered. But if even 
we were disposed to be laggards, and loiter behind, that 
we may bestow too full a consideration upon our home 


requirements, the necessities of our colonies mast be | ®™ * 


ever present to us, and urge us to bear in mind what 
is due to them. The fact that we are ¢ upon 
another Power, however our intelligences with 
that Power may be, for the road to India, is not a 
reassuring one. We have only right of way to our 
eastern colonies. The gates to them may be shut one 
day to our great discomfort. 

Our own highway to India then we ought at least 
to possess ; it is ours for the making: one more direct, 
more rapidly traversed than the Canal route, and one 
that promises, if properly carried out, to become com- 
mercially successful, as well as wane ped indispens- 
able. Less than a thousand miles of railway might 
span the distance between the Mediterranean and the 

ersian Gulf, which is but 1200 miles from Kurrachee, 
our north-west of India port. That place would be 
within two weeks’ j y of England then, and Chat- 
ham could be the chief military depdt for India. 

The ——— for such a work is ours now: its 
cost would be comparatively small; ten millions so 
expended may save us ten times the sum hereafter, 
and would, by the improved trade it would generate, 
at least partly pay for its construction. 

We do not advocate any special scheme, alt 
we are bound to mention that of Mr. Andrews, w 
has advocated the Euphrates Valley Line for some 
fourteen years, and has again just come before the 

ublic once more to press his project. The advantages 
fe claims are no whit , the benefits to be 


$ 
Total cost of 64,710,832 
interest on ditto 93,736,654 
Cost of maintenance, 24,877,114 
Accumulated interest on ditto 27,268,896 
Total ” 210,003,406 
Total receipts, with interest 202,619,510 


Present cost of the system ve 87 473,985 


of the State Canals has been 40 per cent. in excess of 
that on the Erie and New York Central Railways. 
The number of ton miles for the three lines compare 


The ional increase of traffic on the railways of 
the tes, however, far exceeds that on the canals. 
In 1868, the increase on the former was 9} per cent. 
over the previous year, as against 7} per ceut. for the 
canals, while for the period of 1860—1868, the total 
increase of tonnage for the canals was 27 per cent., as 
against 130 per cent. on the railways, or five times 
greater. Yet in spite of this disproportioned increase, 
the canal mi , since 1859, shows 40 per cent. in 
excess of that of the New York Central and Erie rail- 
ways together. 

hat the railway traffic should have advanced much 
faster than that of the canals, is natural enough, but 
neglect and mismagement have contributed y 
divert a large amount of business which fai Ane 
to the slower and cheaper means of transit. The heavy 
bulk which has to be moved periodically to the eea- 
board should, for the most take advantage of the 
water lines, whilst the absolute capacity of the canals if 
roperly worked, is far in excess of all that could be 
Pronght upon them at present. 
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‘this is, of course, 
exaggerated mere the mathematical mind). Then he substi- 
derived, in no way coloured; but we do not kpow pe mech ie of ae hy gr, 


sufficient of the route he proposes to form a definite 
opinion upon the full merits of his scheme. 

But this is certain, that in the main what he urges 
upon the nation is right, and that we are bound without 
loss of time to possess our own Highway to the East. 


ARNOT EP NEM SIN — . 
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NOTES FROM SOUTH WALES. 
Canpir, Wednesday. 


The Welsh Tron Trade.—At the present time the prospects 
of the iron trade for some few months to come are of the same 
cheering character to which reference bas been made in previous 
reports, and as the demand for railway bars continues good, and 
there being no probability of any decrease taking place, st least 
for some little tine to come, have not only stiffened, but 
in some instances an advance on list quotations has been obtained. 
‘The ruling price for railway bars may now be said to be 71. 7s. 
6d., and should a y incresse take place in the demand it is 
probable that still higher rates wil] be obtained. Makers ate 
evineing little or no inclination to eater into engagements ei: ber 
for early or late delivery at list quotations, and this is having a 
good effect on the trade, as it is causing buyers to evince some 
anxiety t place contracts, no doubt under the belief that there 
is no prespect of lower prices being accepted. This no doubt 
accounts fur the increase of orders now in the market, and which 
are being offered with greater freedom than for some months 
past. The large requirements of Rassia and India, together 
with the requirements of several foreign markets, will tend to 
improve prices, and as there is no probability of any lack of em- 
ployment at the rail mills in the district for some months to 
come, should the expected increase in the demand take place, 
the whole of the vast resources of the district will no doubt be 
called into requisition before the close of the summer sesson, 
Greater attention is being paid by makers to the manufacture of 
rails than to any other description of iron, and this will speedily 
havé a marked effect on the bar iron trade. Already it ts being 
felt by buyers, who are now parchasing with something like free- 
dom, and as there is generally a good inquiry for the bars of 
this district for the continenta) markets, it is not uvreasonable 
to expect higher prices will have to be paid. Large clearances 
of rails have been made at the loca] ports during the past week, 
the principal shipments being for New York, New Orleans, 
Lisbon, Taganrog, Riga, Cronstadt, Kertch, Rotterdam, Genoa, 
and rindi; and as tere are several veasels entered for 


Russian ports and the United States, something like activity | 


will prevail for some little time to come. The home trade 
contarues inactive; but it is now evident if any large increase 
takes place in the demand before the close of the northern 
shipping season an advance on list quotations will have to be 
paid, as the requirements of foreign buyers will prevably be 
sufficient to enable masters to keep their hands fairly em- 
ployed up to the close of the autumn season. Pig iron is in 
good request, and full’ list quotations are obtained for cold 


blast qualities. 


The Dowlais Works.—The report, which has been “ going 
the rounds” in this district lately, that the well-known Dowlas 
Works were offered for sale, is, | fied, entirely without founda- 
tion, and I regret that I should have incloded it in my last 
letter without inquiring sufficiently into its reliability. 


The Water Supply of Aberystwith.—In last week's Ex 
GINKERING reference was made to a letter sent by Mr. Arnold 
Taylor to the Aberystwith Improvement Commussioners, re- 
specting the various schemes for supplying the town with water. 
A copy lias been sent to each commisswner of Mr. Taylor's re- 
port, in whieh be enumerates the schemes which bave been 
under the consideration of the commissioners for the last two 
years, and which are these: Ist, the extension of the present 
waterworks. 2nd, supply from the old well, or South Spring, 
on Lianbadarn flats. Srd, from Plinlymmon. 4th, from the 
Domen valley. Sth, from Strata Flonda. 6th, from Nanters 
valley. 7th, from Cwm valley, Clarach. Mr. Taylor has beard 
evidence on ali the above schemes, and has come to the opinion 
that the ultimate decision must be between No. 2 and No. 4 
The former was intended to be a pumping, avd the latter a 
seravitation scheme. As to the quality of the water from the 
gven sources, Mr. Taylor refers to an analysis made by Pro- 
fessor Frankland in January last, in which he says: “ With the 
exception of that from the Domen vailey, all the sampies were 
slightly turbid. -This may be owing to want of care in their 
colieetion, but if the waters be intended for domestic supply, the 
cause ought to be investigated. Sample No, 2 (the Lianvadarn 
flats), if clear, woule be in every respect an excellent water for 
domestic use. it is free trom all suspicion of animal contami- 
pation.” Mr. Taylor is of opinion that by taking measures fully 
to develop the deeper-seated springs, a supply of the purest 
water could be obtained, far in excess of the quantity which 
Aberystwith is likely to require for many years. The cost of a 
water supply from the Lianbadarn flats he estimates at 
14,0002., being 70002. or 80001, higher than the estimates which 
bad been given by persons examined by him. Mr. Taylor then 
goes on to state that “the Domen valley scheme, woich is a 
modification of No. 3, the Plinlymmon scheme, proposes to take 
the water from a gathering round of some 900 acres im the 
valley of this name, at the lower end of which Mr. Duncan, 
C.E. (the eugineer of the Liverpool Corporation Waterworks ), 
preposed the construction of a large storage reservoir to receive 
the water of the stream which rons through the Domen valley, 
as well as that from the minor lateral valleys, which unite at a 
point above the site of the proposed reservoir, from whence the 
water could be conveyed by gravitation to a smaller supply re- 
serroir, to be constructed at an elevation sufficient to command 
the highest point and buildings in the town of Aberystwitt . 
The cost. of the Dumen valley sebeme he estimates at 14,0001, 
being 3000/. higher than Mr. Das Mr. Taylor 
concludes bis report thus: “ The essential point of difference 
consists in this: the Lianbadarn flats omst be a pumping, and 
that from Domen valley a gravitation scheme. |i ts on this 
ground ei. iefly, if not entirely, that the late Mr. Duncan pro- 
novneed judgment in favoar of the latter. In doing so, he was 
net only expressing the view of one who was justly eminent as a 
waterworks engineer, but the opinion which is now generally 
maintained by the best authorities on the question of town 
water supply.” The subject being ove of great unportance, 
special meeting of the commissioners is to be beld to consider 
and discuss the question, the result of which will appear in 
LNGINKERIYO. 


ans estimate, 


Contemplated Drainage Works at Briton Perry.—The 
want of a complete system of draimage for the town of Briton 


Ferry has been felt, and although the has been set 
me all the towns in the P: itv, the | Beard of 
iton Ferry has been slow jn following in the footsteps of their 
neighbours, There is, however, a prospect of their awakening 
to a sense of the duty devolving upon them, as at their last 
meeting Mr. E. 8. Mortis gave notice of his intention to bring 
forward the following motion at their next meeting: ‘* That the 
drainage of Briton Ferry be at one proceeded with, and that the 
works be entrusted to Mr. Alfred Williams, Great George-street, 
Westminster.” 

Proposed Private Telegraph Company in the Rhondda 
Valley.—The proprietors of works and collieries in the Rbondda 
Valley and neighbourhood contemplate providing telegraphic 
communication between their works and the Port of Cardiff, in 
consequence of the total inadequacy of the present arrangements 
to the requirements of their business, by which their trade was 
seriously affected. Permission bas been given to erect the posts 
and wires along the highways from Pontypridd, and there is no 
doubt the proprietors will succeed in carrying out the arrange- 
ments they have in contemplation. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 





Glasgow Pig-Iron Market.—During the week there has 
been a further advance in the price of pig iron. While the 
prices were from 56s. 1(}d. to 57s. eash, and from 57s. 4d. to 
57s. 5d. a month, a large business was done yesterday at 
| prices upto 58s, cash, and 58s. Sd. a month—the market 
oper ing at 57s. Od. eash, then declining to 57s. 4jd., and 
closing at 58. and 58s. 3d., at which buyers remained. To- 
| day the market has been strong and animated, the prices 
| being 58s. 6d. to 58s. 7)d. cash, and 58s. Od. to 58s, 10jd. one 

month. No. 1 Gartsherrie and No. 1 Coltness are both quoted 
jat 65s.; No. 1 Summeriee at 61s. 6d., and No. Langloan, 
| Calder, and Glengarnock at 60s.; No.1 G M.B. at 57s. 6d. 
| to 58s., and No. 3 at 56s, to 56s. 6d. The market continues 
in a state of great activity, and shipments are being made on 
a large seale. For the week ending on Saturday last the 
shipments were 16.866 tena, against 12,18 tons in the eorre- 
sponding week of last year. 
weeks have averaged about 17,000 tons. The weekly con- 
— in Scotland is estimated at about 11,000 tons, and 
the deliveries per railway to England are about 500 tons ie 
week, making altogether about 28,500 tons, while the weekly 
production is not above 23,000 tons, and consequently the 
stocks are being reduced at the rate of at least 5000 tons per 
week. Should the deliveries continue on anything like the 
present scale up till the close of the shipping season, the 
stocks in the country. will be very materially reduced. It 
must be borne in mind, however, that during the firet three 
months of the year stocks accumulate in the hands of the 
manufacturers, on account of the severe weather and from 
minor causes. The advance during the last day or two is 
due to the alteration in the American duty on pig iron. 
Altogether the iron trade seems to have better times in 
store than have been known for the last two or three years. 


The Malleable Iron Trade,—This department of trade is 
as busy as it ibly can be, and, from the new works in 
course of erection or projected, it promises to become greatly 
extended. Ten acres of ground have been leased and staked 
off for another new establishment in the neighbourhood of 
Holytown, the lessees being Messrs. Bairn, M’Corkindale, 
and Company. Another site has been chosen in Coatbridge 
for a similar establishment. The dispute which has been 
threatening to break out among the puddlers during the last 
week or so, originating at the Mossend Works, has excited 
a good deal of anxiety in the present active condition of the 
trade. It seems that the primary grievance of the men is 
the continuance of monthly pays, while they want to be paid 
at least once a fortnight. So far as the proprietors of the 
Mossend Ironworks are concerned, it has been agreed to 
concede the fortnightly payments. The wages question is 
also cropping up, but the question of granting an advance is 
likely to be submitted to arbitration. 
active at Motherwell, and orders for plates for shipbuilding 
are very extensive. 

The New Caledonian Railway Station.—The new Cale- 
donian Railway Station in Lothian-road, which is almost 
completed, is expected to be opened on the 2nd of May. The 
structure presents a very handsome appearance. 


verandah projects 8 ft. over the face of the wall. 
centre of this front there is a large doorway 6 ft. wide, on each 
side of which are four windows, having moulded sills and 
architraves. In this elevation there are exit and entrance 
gates, with pillars, leading into and from Princes-street. 
The elevation facing Lothian-road, to the extent of 171 ft. 
with the exception of the verandah, is much of the same cha- 
racter as the above; but the remainder of this front, con- 
sisting of the carriage-shed, extends to a distance of 500 ft, 
There is a verandah, however, carried round the elevation 


for aeabstand. The ground isenclosed by a low parapet wa!! 
having an ornamental iron railing, by Messrs. Walter Mac- 
farlane and Co., Glasgow. ‘The passenger shed is 450 ft. in 
length, and is covered with a double roof. On either side 
there are arrival and departure platforms, 24 ft. broad, the 
portion of the platform at the booking-office end being 50 tt 
wide and 80 ft. in length. Entering the doorway facing 
Princes-street, the booking-office is to the left; and on reach- 
ing the departure platform, to the left are the waiting-rooms 


station-master’s room, porters’ and guards’ rooms, “ left 
luggage room, &c. 


arrangement by which it is expected the general traffic of the 
cofmpany will be greatly facilitated. 

The Wick Harbour Works.—Mr. Hawkshaw, C.E., Mr. 
| D. Stevenson, C.E., and Mr. Hawkshaw, jun., visited at 
Wick last week, for the purpose of inspecting the present 





The exports of the past few | 
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tion facing Prinees-street has a frontage of 104 ft. The| 
In the | eapable of producing 300 tons of iron, will satisfy immense 
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land the W 
fronting Rutland-street, at which side there is a large space | 
| they will be 


condition of the harbour works, and 
British Fish “ 


to the directors, 
best means to be adopted 


the 
to ir the the late storm, and for - 
yng jem og com: ice After verifying on 


spot with which they had previously been furni 

by Mr mald, the ¢ engineer, they proceeded 
south, when no time will be lost in putting into ice the 
resuits of their visit, There is a strong local feeli 

until experienced persons who are acquainted with the 
peculiarities of Wieck Bay are consulted, there is little hope 
of an erection that will withstand the storms of the Caithness 
coast. 


Omoa Tronworks.—The Omoa Ironworks, situated in the 
Wishaw district of Lanarkshire, are to be exposed for sale on 
the 25th Apml. These extensive works were the property 
ef the late Lord Provost Robert Stewart of Glasgow, who 
identified himself so intimately with the introduction of Loch 
Katrine water into the city. They have remained closed 
since the death of Mr. Stewart. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpptesproven, Wednesday. 

The Northumberland Steam Irrigation Company.—The 
week before last this company invited a number of persons to 
witness their implements at work on farms at Stocksfield. 
Representatives of the Hexham Farmers Club were in at- 
tendance, and after seeing the six furrow balance plough, the 
heavy grabber, the light grubber and harrow at work, they 
expressed their entire satisfaction with the test they had 
witnessed. 


The Pollution of the River Tees.—A few days ago Mr. 
Arnold Taylor, of the Local Government Act Office, attended 
Darlington, and opened an inquiry into the alleged default 
of the Darlington fown Council in discharging the sewage 
of the town into the river Skerne and thence into the Tees. 
The inquiry was made by the Secretary of State on the com- 
plaint of the Kector of Croft and other gentlemen. Several 
witnesses were examined, and proved that the sewage of 
Darlington was emptied into the rivers. The Town Clerk of 
Darlington admitted that the rivers were polluted, but stated 
that everything was being done by the Town Council to find 
out the best means of preventing the nuisance complained of. 
The Inspector (Mr. Taylor) stated that he understood that 
an estimate had been laid before the Darlington Town 
Council as to the expense of the irrigation process, which it 
was believed would cost 28,000/. His report he said might 
be expected in due time. After the inquiry, Mr. Taylor m- 
spected the sewage outlet and the river Skerne 


Sunderland and its Shipping Facilities.—The state of the 
bar at Sunderland is occupying a great deal of attention just 
ndw. Three vessels having stranded there recently, the 
River Wear Commissioners have resolved to allow steamers 
of large draught loaded in the river a free passage through 
the docks and sea outlet, in order to avoid risk on the bar. 
A writer in the Newcastle Daily Chronicle this week says: 
“The conviction is rapidly gaining ground that if needful 
the credit of both town and port must be pledged in favour 
of the accomplishment of a comprehensive scheme of river 
and harbour improvement, as a means of resuscitating the 
commercial life and energy of the place. The example of 
the Tyne and the substantial effects of river improvement 
now visible on its banks are sufficient to show that if such a 
scheme were carried out, it would be attended with the most 
satisfactory financial and commercial results.’ 


The Cleveland Tron Trade Foreman’s Association.—Last 
Saturday week an adjourned meeting of this association was 
held at Middlesbrough, when there was an interesting 
practical discussion on boilers and boiler making for the last 
thirty years, the subject of the paper read at the previous 
meeting by Mr. John Dutton. 


The Cleveland Iron Trade.—Yesterday, as was expected, 
‘re was a very thin attendance on 'Change, and scarcel 

any business was transacted. The holidays will have inter- 
fered with the usual large output of Cleveland ironstone, and 
that cause, added to the continued unsatisfactory way in 
which the miners are working—systematically limiting the 
yield, will tend to keep the om of pig iron in the 


The eleva- | north of England, this month, below that of March. But 


105 blast furnaces, each of which, roughly speaking, is 
demands. In addition to those, the following firms are 
erecting new furnaces: Boleckow, Vaughan, one at Wilton- 
park, and two at Eston; Swan, Coates, and Co., one at 
Cargo-fleet, Middlesbrough; Cochrane and Co., two at 
Cargo-fleet, Middlesbrough ; Gilkes, Wilson, Pease, and Co., 
two at Cargo-fleet, Middlesbrough ; Lioyd and Co., two at 
Middlesbrough; B. Samuelson and Co., two at Newport- 
Middlesbrough ; the Consett Iron ¢ ompany, one at Consett, 

le Iron Company, twoat ludhoe. Several ot 
those on Teee-Side are so far advanced towards completion that 
lown in daring June or July. The finished iron 
trade is in a good condition, and engineering and shipbuiid- 
ng are in a flourishing state. Blair and (€o., of Stockton, 
are now making a pair of compound engines every fortnight, 
and they have orders on their books which will render it 


| necessary for them to keep working at that rate for several 


for the different classes of passengers, telegraph office, | 


When the new station is opened the | 
goods traffic will be carried on in the present station—an | 


months. Pearse and Co. iron shipbuilders, Stockton, have 
just launched two fine large vessels from their yard; Rich- 
ardson, Duek, and Co., on the opposite side of the river, have 
several on the stocks nearly ready for launching, and Messrs. 
Backhouse and Dixon, of Middlesbrough, who ran two vessels 
on their trial trips last week, have no fewer than nine ships 
in course of construction, some of which are of very heavy 
tonnage. 

The North of England Board of Arbitration and Concili- 
ation.—At the quarterly meeting of the Board held at 
Warlington recently it was very properly decided that in 
future no disputed cases will be taken up by the Standing 
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its regulations by resolution we have now 
alluded to will have the of compelling the men to act | 929. 
up to the system of 

Restoration of the Ouseburn Viaduct.—The restoration of 


this viaduct, which ——— ge Ee 
Railway, and spans the Ouseburn at the east end of 

castle, ‘Bes Ju ust been completed Rye the traffic even 
having been suspended. The result of the engineering oper 
ations reflect credit upon Mr. Harrison, the consulting en- 
gineer of the com ef and Mr. John Bourne, the resident 
engineer. The ob ge was constituted of five laminated 


about 2 ft. less each, and the first step towards the restoration 
was taken in March, 1868, by Mr. George Bailey, contractor, 
Newcastle, who, for the support of the deck of the bridge, 
erected a large temporary staging, which brought an increased 
strength to the timber joists, which carry the longitudinal 
baulks for the rails. This erection, having been completed to 
the satisfaction of the officers of the company, and tested, the 
rocess of removing the old wooden oiles es was commenced. 
‘he westernmost arch was first taken down, and wrought- 
iron spandrils and girders, manufactured at St. Peter's, 
by the Weardale Iron Company, of which Messrs. John 
Kogerson and Co., of Neweastle, are the agents, were 
introduced. The same operations were brought to bear on 
each of the other arches in turn, and at the close of last year 
the extensive undertaking was brought to a successful con- 
clusion, while at the same time the architectural style of the 
old structure was fully maintained. The whole work has 
been most satisfactorily carried out by the contractors. It is 
stated that the company intend to reconstruct the Wellington 
viaduet on the Tynemouth branch upon the same plan. 


The Salt Deposits at Middlesbrough.—Bolckow, Vaughan, 
and Co., who lately placed the sum of 40,0007. at the dis- 
posal of their able manager, Mr. Edward Williams, for the 
working of the immense salt deposits which underlie their 
ironworks at MiddlesLrough, are vigorously proceeding with 
the sinking of the chafts and have met with no difficulty yet. 


NT 
THE PATENT JOURNAL. 
Grants of a Protection for Six 
on ° 

3646, Jossra Gatst, Lodi, Italy, “A sew or improved spherical 
ship and machinery for propelling same, which machinery is 
also applicable to land locomotion and to motive power 
engines.” 

33. CHARLES Louis Tarery, Boston. U.S., “Certain new and use- 
ful improvements in the manufacture of watch cases, and in 
machinery for producing the same.” 

533. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 
provements in machinery for making horse-shoe nails.” 

729. MicHagt Henry, Fleet Chambers, 68, Fleet-street, “Im- 
provements in the construction of piers, jetties, and similar 
structures,” 

861. Tuomas PATON HAWESLEY, Blevheim-street, New Bond- 
street, “ Improvements in clinical thermoweters.” 

863. Henny RICHARDSON FANSHAWE, 14, Finsbury-place. and 
WILLIAM Hewry Smits, 12, St. Ann’s-gardens, Haverstock-hill, 
“ Improvements in the treatment of hides and skins in tanning, 
and otherwise utilising all portions or pieces thereof, and in the 
treatment of goods already tanned.” 

67, GusTAV ApoLrn Bucunorz, Regent’ spark, “ Improved ma- 
chinery for manufacturing semolina and flour.” 

869. THOMAS CLARIDGE, Bilston, and Josuva JEAVONS, Sheffield, 

“ Improvements in the manufacture of armour plates, and in the 
machinery or apparatus employed in such manufacture.” 

871. Lours Warsow and Jutivs HALL, Craven-street, Strand, 
» Improvements in the means of and apparatus for indicating or 
registering goods raised or lowered in breweries, granaries, 
warehouses, and other buildings.” 

873. ALEXANDER BAUMANN, Heilbronn, Wurtemborg, “ Improve- 
ments in steam engines.” 

875. Tuomas Gree and CHARLES GELSTHARD, Jarrow-on-Tyne, 
« Improvements in extracting copper from ores and compounds.” 








877. Wititam Rogers THOMSON, Glasgow, “Improvements in 
locks, latches, or bolts for fastening the doors of railway 
carriages, which improvements are also applicable to other pur- 
poser ei 


881. JoserpH TOWNSEND, Glasgow, “Improvements in obtaining 
and applying iron and manganese protoxides or their carbonates, 
in obtaining and applying baryta, strontia, and salts thereof, in 
obtaining potash, soda, and sulphur, and in utilising bye or 
‘waste’ products arising in the manufacture of chlorine, copper, 
and alum,” 


887. ALBERT ANGELL, Rio de Janeiro, “Improvements in ma- 
chinery or apparatus for heating and delivering metal bars. a 
889. CHARLES Denton ABEL, 20, South * Im- 





provements in machinery for grinding and "polishing saws, also 
applicable for grinding and polishing sheets or plates of steel 
and other metals,” 

891. THomMAs James Surtn, 166, Fleet-street, “Improved means 
and apparatas for regulating the driving of millstones.” 

895, WittamM Batter, Wolverhampton, “Improvements in 
brewing fermented liquors.” 

897. ALEXANDER MBLVILLE CLARK, 53, Chancery-lane, “Im- 
provements in rotary printing machines,” 

901. James SAMPSON and RICHARD ROWLANDS Minton, Liver 
pool, “ An improved varnish paint.” 


905, ADOLPHE NrIcoL#, Scho-square, “Improvements in lever 
escapements for watches and other time-keepers,” 
907, WILLIAM EDWARD NewTON, 66, Chancery-lane, “ Improve- 


ments in pumps or apperatus for raising water and sand, mud, 
or other disinte, grated substances. 


913. Frepexicx Joun Urrow, 138, Long-lane, Bermondsey, “ Im- 
provements in hats and other like coverings for the head.” 
915. Atrrep Witcock, Kr0HARD Rosinson, and Fareperice 


Wi.cock, Rochdale, “ Improvements in machinery or apparatus 
to be employed tor preparing cotton and other fibrous substances 
for spinning.” 

9271. Tuomas Atten Hickuey, Temple, end Wiritam Urine, 
Pal-grave-place, Strand, “Improved apparatus for steering 
ships.” 

923. MHexny BeRTHON Preston, Liverpool, “ Improvements in 
PE ag ne for evaporating sugar.” 

Joun Tietsex, Upper Charies-street, Goswell-road, “Ab 
“Reece endorsing or marking press or stamp.” 

927. Groner FLASHMAN, junior, ver, “Improvements in the 
construction of mattresses.” 

929. ALEXANDER STIEFBOLD and Groner NicoLas Cory, London 
Wall, “ Improvements in concertinas and accordions.” 
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951. WILLIAM Kosert Mowpray, Hedon-road. Drypool, 

Joun Manxtix, Spencer-street, geting B20 e- 
ments in protecting goods, wares, or stock in raliway itprove 
trucka, wagons. or a helen, and bui 

953. JonN DRABBLE, Chesterfield, and Joun Sure Rawoatu, 
Manchester, ‘Improvements in machines for doubling and 

inning.” 

95a Watter Mac in Glasgow, “ poe BE in pee, 
lithographing. and the production of 
imitation photographie and alee coloured designs on. textile 
sebatee and paper, and in the means or apparatus employed 
therefor.” 

955, Frenenic ARTHUR HARRISON and CHARLES PRIRSTLAND, 
Birmingham, ~ Certain improvements in metallic — 
applicable for adjusting braces, garters, and other articles of 
dress, and which said ern are also applicable fc for sus- 

ing curtains or other dra 
CHARLES BRAHAM PARKENSON and JOHN MsrTcatr, Preston, 
« ‘Improvements in the method of working check straps in looms 
for weaving.” 

957, CHARLES Newnovss, Heywood, “ Impr “got 

958, Jzan Lovis De Ne@ront, 42, Boulevard du 
* Improvements in stoppering bottles, jars, pots, and Gacinaees 
reci ts. 

960, ra VINCENT Newton, 66, Chancery-lane, “An im- 
provement in sewing 

962. ANDREW ODY, Bristol, “Improvements in pee - 

—_ and in combining machinery for hoisting 

964. James Wapswortn, Manchester, ‘An d portable 
oven, a modification of ‘which may "also be ent for heating 
apartments.” 

965. Henny LAW, 15, Eesex-street, Strand, “Improvements in 
meters for measuring fluids, and in packings and counting ap- 
paratus to be used therewith, parts of which improvements are 
applicable to other purposes.” 

966. Henry Jackson, Park-square, Leeds, “ Improvements in 
apparatus for drying grain, malt, roots, spent malt, or hops, 
megass or spent sugar cane, wool, and other substances.” 

067. Henry Jackson, Park- -equare, Leeds, “ Improvements in 
mills for crushing and Vapor 

968, ALEXANDER Barlow and Jouy TAYLOR, Bury, “ Improve- 
ments in machinery or apparatus to be employed in preparing 
cotton or other fbrous substances for y 

969. Tuomas Lewis Livsey, Bary, * Iny le cr mas in machinery 
or apparatus to be employed for ‘fil or starching woven 
fabrics made from cotton, flax, or other fibrous substances.” 

970. IsRAkL SUMMERSFIELD and JonN GLASGOW SANDERSON, 
Manchester, “An ey pressing machine for the use of tailors 
and others.” 

971, Writsam Suir, 3 hester, “ Impr ts in apparatus 
for working and de Po railway ‘switches and signals,” 

972. Wnatam Rowpenr, Whitetable, “Improved means or ap- 
paratus for reefing and stowing the sails of ships or vessels.” 

973. WitiiaM Eowarp Newton, 66, Chance hancery-lane, “Improved 
machinery for making horseshoe and other nails.” 

974. JOAN RICHARD CaDMAN, Christopher-street, Hatton-garden, 
“Improvements in constracting and fitting brackets for shop 
windows and other pu 

975. Esenezer THORNTON, Enon-place, Bradford, “ Improve- 
ments in apparstus or methods of beating by the circulation of 
hot water. 

976, Joseru Sa: ACKLETON, Bradford, “ Improvements in utilising 
exhaust steam.” 

977. Cnartes Wison and Jony Perstes, Errol, “Improve- 
ments in equilibrium slide valves.” 

978, Henry James TayLow Piercy, Birmingham, “ Improve- 
ments in tube cutters and sefew stocks.” 

979, ALFRED Mitnes Hopson, Brixton, and Epwaxp Cozens 
Surrn, Enfield, “ Improvements in velocipedes, parts of which 
improvements are applicable to machinery generally.” 

980. Witttam Jounsox, Wynd's Point, ttle Malvern, “ Im- 
provements in sheet-metal saddle-trees.” 

981. GreorGs DeapMAN, Hatfleld Peverel, “Improvements in 
horseshoes.” 

982, WittiaAM Newton MacCartyey, Glasgow, “A new or im- 
proved process for dissolving or reducing crude or manufac- 
tured india-rubber.” 

984. Frepexick Rosent Avevstus GLoven, Brading, “ Improve- 
ments in anchors, and in the gear for facilitating the dropping, 
weighing. and boarding of anchors.” 

985. ALFRED WHITAKER and LBER —y~ Bradford, ‘ * ' Improve- 
ments in or applicable to 

986. AC HILLE THOMAS ANQUETIL, 23, Boulevard de Strasbourg, 
Paris, “An improved treat and jon of oleic and 
stearic acids for protecting me “tallie surfaces from oxidation and 
preserving wood and other materials.” 

987. WiLtiAM Rosser Laks, Southampton-buildings, “ An im- 
proved ijlaminated night clock.” 

988, CHARLES JAMES Eyres, Westbourne-grove, “Improved 
means cf securing envelopes and their contents.” 

989, James WintTek, junior, Wariour-street, Soho, “ Improved 
apparatus for filling giavs bottles and jars with svaps, jellies, 
fruits, and other edibles, for the pr of preserving them, the 
said apparatus being also applicable for fMliing bottles with 
saaces, wines, spirita, beer, liqueurs, and other still and effer- 
vescing beverages; also machinery in combination with the 
above apparatus for corking or stoppering sach bottles and 

jars.” 
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ay ss Homace BRANDON, 13, Rue Gailion, Paris, 
“ An improved strep fastener.” 
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CHRISTOPEER ca CRceaLnY and Roserxrr Warrr, Manchester, 
ae THOM 48 CrOssLBY, Rochdale, “Improvements in the manu- 
facture of size.” 

10%. Louis ABRAHAM Brops, Glasgow, “Improvements in ob- 
taining f fibre suitable for making paper and a brown colouring 
matter, 


1028. THOMAS RostNson, Widnes, “ Improvements in apparatas 
for skim cok iron during the process of casting,” 

1030, Emre Danret, ty haem. ‘town, near Roven (Seine In 
férieure), * An eae apparatas for indicating the water level 
in steam boile 


favestious yee tected cy sana Months on the 
eposit of Com peeificats 
1015. CHARLES H, Wicur, = ag US. “An Sepoved ink- 


stand.” 

1016. CHARLES H. Wieut, Baltimore, U.S., “An a apear Sanrony 
or frame for cou paper, pens, ink, and other stationery, 
in combination with a thermometer and other articles for offices 
and counting-houses.” 

1023, HENRI ADRIEN BONNEVILLE, 10, Sackville-street, “A new 
and improved instrument called the ‘ Heliade.’ by 
means of which is obtained the true time at midday or any other 
oe of the day, the latitude, the longitade, and the meridian 

ne.” 

1048, ALEXANDER Horace Branpox, 13, Rue Gaillon, Paris, 
~ Improvements in looms.” 

1051. James Henpersoxn, New Ar pod ;e* improvement in the 
manufacture of wrought iron 

1064. CHARLES CLEMENT ny ned Witusam THOMAS 
W ALKgk, Midland Iron , near a im- 
provements in omnes. valves for gas parifiers and other ap- 








ratus.” 
1093. WILLIAM ROBERT ists, South Susti tien “Im- 
provements in brakes and starting apparatus for railway car 
s.” 





1074. WitttAm Ronert Lake, South ton-buildl *Im- 
etree ny in whiffle trees and in devices employed therewith 
or readily connecting and disconnecting horses and vehicles.” 


Patents on which the Stamp Duty of £50 has 
been Paid 


1078, Wittiam Rosgat Laks, 8, Southampton-baildings, “ Im- 
provements in machinery for man ” 

1092. Ricuarp Lonepgen Hatreasizy, Keighley, and Jonny 
SMITH, Sutton Cross Hille, “ Improvements in looms for weav- 
ing.”— Dated 12th April, 1867. 

1093. Charnes Henry GARDNER, West Harding-street, and 
JOSEPH BickeRTOR, of Oldham, “ lmprovements in lithographic, 
reg : ic, and typographic printing machines.” — d i2th 

Pp 

1089, tissne PaTTeRson Born, Low Walker, near Newenetle-on- 
Tyne, “Improvements in the manufacture of screws chiefly 
applicable for fixing armour plates.”— Dated 12th April, 1867, 

1136. AL¥RED NICHOLSON WORNUM, Store-street, Bedford % 
“Improvements in pianofortes,”—Dated 17th April, 1967, 

1138, THomAs Housiey, 10, pe York, * Improvements 
in breech loading firearms, and in apparatus for closing and re- 

riming cases for the same.”--Dated 17th April, 1467. 

il Rosxer BY, Bury St. Kamunds, “Improvements in 
screens or dreasing ning or sifting corn, seeds, 
or other substances.”—Dated 17th April, lf 1867. 

1622, JAMES LANCELOTT, ” + ee “in the 
manufacture of ornamental chains and bands.”—Dated Jist 








May, 1867, 
1197. Tuomas Woop Garay, Margaret-street, Limehouse, “Im- 
rovements in Sir Williem Snow Harris's lightning conductors 
or “yo vessels, buildings, and other structures.”— Dated lth 


22 sno 
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for actuating tools used in min: 
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of the improved oy > Po | being 
provements in 


mine or other pamps.”— 
1324. Writiam CLARK, 53, hy: t->t. 

looms for weaving pile and ns Tabrios: o- Dated 6th May, 
1867, 


Patents on which the ae Duty of £100 has 
been P 


338, Joux Keats and Wil4sAM STEPHENS CLARK, Street, “1m- 
provements in sewing mechines.”— Dated 14th April, 1863. 

957. CHARLES Fernetr, Clifton-place, Stapleton-road, Bristol, 
“ Improvements in preventing incrustation in steam boilers.” — 
Dated Ith April, 1963, 

936, WiLttam Keats pad ces Joun Keats, Street, “ Improvements 
in the manufacture of boots, shoes, or other coverings for the 
feet."— Dated 14th April, 1863, 

972, CHASLES WILLIAM Siemens, 3, Great George-street, and 
¥ «& Siemens, Bi .* Improvements in furnaces 





99%), Henry Woovcaort Hammond, Manchester, * Impro 
in the manofacture of iron.” 

902. Tuomas Suitu, Leigh, “ lmprovements in looms for weay- 
ing.” 

993. James Pickup, Tong, near Bradford, “Improvements in 
machinery to be employed in drawing, spinning, and twisting 





fibres,’ 
994. ALEXANDER MELVILLE CLARK, 53 Spero army “Im- 
pr in for washing and treating pulps.” 


995, JoHN PICK BRING, Glasgow, “ Improvements in forming holes 
castings.” 


in iron 








rmingheam. 

which are prince — applicable to the smelting of iron,”— Dated 
18th of April, 1 

%, GUSTAV ADOLPE anton ee om ne am-send, 
“ Improvements in a ree or ba or r 
granular substances. 18th April, Tens : 


Gas is PaxamMa—The city of Panama was lighted with 

eed ty ano lst ult. The works have been 
d by a privat oem y, but it appeared doubtful if 

the consumption will to meet the expenditure. 
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RECENT PATENTS. 
Tux following specifications of completed patents are all 
within the year 1869; and that year should be given 
ordering them, at 7h the annexed prices, from the Great Seal 
atent Office, -lane. 

(No. 1721, 64.) John Heary Johnson, of 47, Lincoln's- 
inn-fields, patents, as the agent of John Burt, of Detroit, 
U.S., methods of producing either homogeneous iron, or 
what he terms “crude bloom” direct from cast iron. To 
produce homogeneous iron, or rather, as it appears to us, to 
assist the-puddling process, Mr. Burt proposes to cover the 
hearth of the puddling furnace with a charge of pulverised 
oxide or of carbon, and then to run the cast iron in a fluid 
state over this bed of oxidising material. If necessary 
he states that a further supply of carbon or powdered oxide 
can be introduced into the mass by a kind of tabular rubble. 
To produce “crude bloom” the cast iron is ran into a 
cracible containing oxides and which is then closed by a 
cover. The crucible is mounted on trunnions so that it can 
be turned upside down and back again, thus causing the 
oxide to pass and repass through the liquid mass. If the 
crucible be completely closed we wonder what becomes of 
the carboric acid caused by the combination of the oxygen 
of the oxide with the carbon of the cast iron. We fancy 
rather a pressure must be got up within the vessel 

(No 1724, 1s.) James Edge, of Bolton-le-Moors, patents 
arrangements of expansion gear and lubricators, which it 
would be impossible for us to describe without the aid of 
drawings. 

(No. 1740, 84.) Edward Griffith Brewer, of 89, Chancery- 
lane, patents, as the agent of William Loomis, of Wilkes 
Barre, U.S., an arrangement of railway brake in which the 
resistance to the motion of the train is caused by bringing 
“brake wheels” into contact with the rail and ordinary 
running wheels simultaneously. The annexed sketch will 
give an idea of the arrangement. In this sketch, A repre- 
sents the ordinary running wheel and B the brake wheel, 


—— 








lowered so as to be in contact with both the rurning wheel 
and rails. By being brought into contact with the ranning 
wheels the brake wheels are of course driven in the direction 
of the arrow, while when they come into contact with the 
rail the tendency of course is to drive them in the opposite 
direction, and opposing forces are thus created. There are 
a pair of brake wheels fixed on a transverse shaft, this shaft 
being mounted so that the brake wheels can be raised into 
the position shown by the dotted circle, C. 

(No. 1747, Is. 10d.) Henry Kinsey, of Nottingham, 
patents various arrangements of boilers and surface con- 
densers, these including that illustrated by us on page 386 
of our last volume. 

(No. 1758, 10d.) Fritz Heckner, of Brunswick, patents 
arrangements of band-sawing machines in which the saw 
in addition to being mounted upon two pulleys placed one 
above the other as usual is led round a third and larger 
pulley which is intended to be used as the driving pulley 
and to act as afly-wheel. Mr. Heckner’s plan is apparently 
particularly intended for machines driven by manual power, 
in which case a winch handle is fixed on the axis of the 
large wheel. 

(No. 1762, 1s. 24.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Richard March 
Hoe, of New York, arrangements of paper cutting and fold 
ing machinery which is intended to be applied to a printing 
machine so as to acton the sheets as they are delivered 
from the latter. 

(No. 1768, 8d.) David Cole, of Bitterne, patents 
methods of constructing anchors with the arms independent 
of the shaft, the connexion between the two parts being such 
that they may be readily detached when desired. 

(No. 1781, 8d.) Henry Woodcroft Hammond, of Man- 
chester, patents, as the agent of Philip Syng Justice, Phila- 
delphia, U.S., the arrangement of “ gunpowder hammer” 
which we illustrated and described on page 45 of the present 
volume. 

(No. 1788, 1s. 6d.) Robert Harrison, of Post Madoc, 
patents machinery for dressing, counting, and loading roof. 
ing slates, which it would require engravings to explain. 

(No. 1790, 2s. 24.) George Fry, of Ethelburgha House, 
Bishopegate-street Within, patents methods of obtaining 
spirit, rosin, and other substances from wood without de- 
structive distillation, and also means of obtaining wood 
fibre. We could not describe these plans briefly 

(Ne. 1795, 4d.) James Foster and John Hollinrake, of 
Bury, patent the use, in furnaces, of grate bars of such 
increased depth that when in place they shall project above 
the grate which carries the fuel and admit air between them 
to the gases ev olved. 

Prvestan Anruiany. Pression artilleristic terminology 
has undergone a eweeping alteration, the 4-pounder being 


rebaptized as the 8-centimetre gun; the 6-pounder, 9-centi- | 


metre gues the 12-pounder, 12-centimetre gun; the 24- 
pounder, 15-centimetre gun ; the 72- pounder, 2!-centimetre 
gun ; and the 96-pounder, 24-centimetre gun. 
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FIRE ESCAPE. 


FIG 2. 




















A Terzcrarn CaBLe Prom ODESSA TO CONSTANTINOPLE. 
Advices from Constantinople state that a concession for the 
laying of a cable from that place to Odessa has been granted 
oa company, which is represented at Constantinople by 
M. Coumbari, Director of the ( Ibservatory. 


Tue Niacana River Toyser.—At the House of Repre- 
sentatives, Washington, on the 2nd of April, the Biil 
to authorise the City of Buffalo to construct and maintain 
a tunnel under the Niagara River, and to erect and main- 
tain an inlet pier therefrom, was reported from the Com- 
mittee of Commerce and passed. 


Tue Surz Canau.—Letters from Alexandria state that two 
French steamers, one of them the Impératrice, for the first 
time went through the Suez Canal for China with mails and 


| passengers, and that both these vessels broke their fans, and 
| were so far disabled. This has created an unfavourable im- 
| pression, and it is supposed there had been sand drifts at the 


xposed places caused by “ Hamsin winds” which recently 


| prevailed. The Peninsular and Oriental Company, it is said, 


Tue accompanying sketch illustrates an ingenious ar 
rangement for a fire escape, which is intended to form a 
house fixture, so that it may always be ready for service in 
sudden emergency. The apparatus consists of a square net 
of sufficient length to reach from the upper storey of a 
building to the ground, and so formed that the meshes can 
serve as a ladder, or as a means of lowering easily such 
persons as are too unnerved to descend by any other process 
than that of simple gravitation. 

The whole apparatus, when out of use, is stowed away 
within a box placed within the room, and beneath the 
window, and, when required, the cover of the box is thrown 
open, and forma the platform from which the net is sus- 
pended, holding chains being attached to the net, and 
secured to the floor of the room, as shown in Fig. 2. In 
the same figure it will be seen that a small winding drum 
forms a part of the apparatus, and is used for raising the 
escape by means of a light chain attached to it for 
this purpose (see perspective sketch). The network, 
which is formed of chains, is sufficiently large at its 
mouth to admit a moderate-sized person freely, bat, 
as it contracts in its dimensions from its own weight as 
it nears the ground, the individual making use of it would 
be enveloped in its contracting folds, and force his way to 
the bottom without injury. In practice it would be found 
expedient to secure the lower end of the net at some dis 
tance from the building to which it was attached, in order, 
as far as possible, to obviate the unpleasant consequences 





inseparable from the contact of sliding humanity with hot 
chains. At the present time, when the question of com 
pelling fire escapes to be attached to dwellings is being dis 
cussed, such an arrangement as the present ought to be well | 
received, and, indeed, we believe that it is highly spoken of 
in influential quarters. New York has set us the example 
in insisting upon the providing of fire escapes to separate 
houses, and, as we stated the other day, some 11,000 build 
ings have already been fitted with them. It is an exampl 
our municipal authorities would do well to imitate, and 
would certainly be the means of saving many lives which 
are now annually sacrificed. 

Tus Gereenxwicn Street Rainwar.—The N New York 
* Elevated Railway” is completed from the Battery, the 
southern extremity of Manhattan Island, northward to 
Thirtieth-street, a distance of several miles. It is to be 
opened to the public in a few days, and the expectation is 
that it will greatly relieve the crowd of pedestrains anxious 
to move with celerity through the thronged streets. The | 
line is elevated above the carriage way, so that by passing | 
above the ordinary traffic it will be unobstructed. 


| of yielding. The Wersop 
| upon the utilisation of some of the force that would other- 
wise be wasted, and the whole of this force amounts to seven- 


in Alexandria have been waiting anxiously for the result of 
the experiment of such large vessels. 


Curvese Lavovrn rs America.—Chinese labour is not 
only to be taken advantage of in the Pacific American States 
and in the South, but also in the North. The announcement 
is made that the contractor for building a 40 mile section of 
what is known as the “ Midland Railroad” in New York has 
made arrangements to import 1000 Chinamen to do the work. 
They are to come at once by way of the Suez Canal; each 
man is to be paid 10 dols. a month and rations, and the 
parties who are to bring them from China have given pledges 
to find them employment for five years at the same rate. 
This importation will considerably underbid the market for 
railway labour here, and when the Chinese come they will 
probably find deadly enemies in the Irish labourers, who 
have hitherto done that kind of work. 


Arno-Sream Esoines.—The following somewhat amusing 
— x ee in the Times of yesterday :—“ The steam 
tug Fuh. L.E., intended for service in the Chinese rivers, 
and fitted with the Warsop aéro-steam engine, has been 
heard of from Gibraltar, on her outward voyage; and her 
engines seem to have fulfilled, or even surpassed, all anti 
cipation. Her captain writes “the aéro-steam system is 
invaluable to us,” and then, going into details, he reports 
that he has carefully weighed his coal, and that he has had a 
consumption of only 2} tons in 24 hours working the vessel 
against a heavy lumping sea, that has severely tried her 
capabilities. ne engines of the Fuh. L.E. are of 60-horse 
power nominal; and the consumption mentioned amounts 
to somewhat less than 4 lb. of coal per nominal horse power 
per hour; while 10 lb. per hour 1 considered a moderate 


| consumption with ordinary engines. The indicated or actual 


horse power of the Fuh. L.E. amounts to about thrice the 
nominal, but the exact proportion varies with differences in 
the boiler pressure. As far as this pair of engines are con- 
cerned, it would seem that the saving by the aéro system is 
probably 60 per cent.—a result that becomes less incredible 


| when we remember that according to those who have most 
| carefully studied the subject, we do not obtain, in the common 


methods of generating and using steam, more than about 
one-eighth of the power which the fuel consumed is capable 
system may be said to depend 


eighths of that which is generated. Even if 60 per cent. of 
coal could be saved with certainty, there would still remain 


| a margin for future apo ge so that the results ob- 
| tained with the Warso: 
| of what may be reasona’ ‘y ped for from work in this direc- 


ne are fairly within the limits 


tion.” We should like to see some rather more definite state- 
ment of the power “patente Bee by the — engines, when the 
consumption of fuel was 
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ON THE LAW OF RESISTANCE OF ARMOUR 
PLATES, COMPOSED OF ONE OR MORE 
THICKNESSES.* 

By Ste Wrrt1am Farseates, Bart., LL.D., F.R.S. 
Iw my last paper, read before the Institution of Naval Archi- 
tects, March, 1869, I endeavoured to establish the fo 

laws of resistance of armour plates to a continuous statica 

pressure, analogous to that which is produced by the force of 


a Pe That the ultimate pressure varies as the product of the 
cated hey eee the plate, that is, 


2. That the work requisite to 
squares of the thickness of the orga 
meter of the punch, that is, 

U=Cré 
where the constant C, in the case of statical pressure, by - 
ing 10640, and, in the case of flat-ended steel bolts, de rged 
from cannon, the constant C=24,400, or about 24 times the 
value of the constant in the former case; and that this accu- 
mulated work lost, or expended aselessly, in the latter case, was 
due to some or all, of the following causes, viz. to the work ex- 
pended in distorting the shot, to the shot breaking up a lar; 

oration than the net diameter of the shot; to some other 
injury done to the plate besides that of siniple perforation ; to 
the oscillations or recoil of the armour plate upon being struck 
by the shot; or to the want of directness in the line of impact. 

3. That the ultimate pressures on the flat-ended punch, and 
on the round-ended punch, requisite to perforate a given plate, 
are nearly the same; but that the work expended, in the former 
case, is considerab] "less than in the latter, and, hence, it fol- 
lowed, that other things being the same, that "the flat-ended 
punch, or flat-ended bolt—in the case of guns—is more destruc- 
tive than the round-ended punch or bolt, as the case may be. 

In the present paper I p to show the advantages, if 
any, derived from having the plates (1) supported by an _ 
backing, and (2) from having double armour plates in the 
of single solid ones. It will be seen from the results 
experiments, that a great advantage is gained by the use of = 
ouk backing, both as regards the ultimate pressure requisite to 
produce rupture, as well as the work expended in perforation. 
nd, comparing the strength of the double plates with the 
single ones, under the same conditions, whilst the ultimate 
pressure in the former case is somewhat less than in the latter, 
yet the work of perforation expended on the double plates is 
greater than that expended in the single ones; so that it may 
be a question open to further experiment bow far these results 
are borne out by experiments with ordnance. The experiments 
with the flat-ended and point-ended punches fully confirm the 
law before found relative to the higher destructive powers of 
the fiat-ended punch or bolt, as the case may be. 

Although it may be desirable that further experiments should 
be made on a large scale, yet it may be fairly stated that the 
labours.of the Iron Plate Committee, during the four years of 
its sitting, were most praiseworthy, and that the results ob- 
tained were most important both as regatds the properties of 
armour plates as applied to ships of war and forts, and the 
strength and power of guns. 

In the course of these experiments, the armour plates were 
first strengthened with a timber backing, then with iron, and, 
finally, with cushions or buffers of india-rubber and other com- 
pressible materials calculated to soften the blow of the shot; 
bat all of these contrivances were abandoned for a solid teak 
and English oak backing, averaging from 9 to 10 in. in thickness. 
It was found that the face of the backing to which the plates 
were attached sbould be sufficiently strong and unyielding not 
only to maintain the plates in position, but also to prevent them 
from undergoing any violent jar from the collision of the shot. 
When such supports were not employed, every shot broke the 
bolts at the nuts, and also injured the armour plates as well as 
the inner skin representing the sides of the ship to which they 
were attached. In ships of war it has been found necessary to 
increase the thickness of the skin of the ship to which the 
armour plates are attached from 4 to 1 in. thick, and, in some 
cases, it was found essential to have an additional lining of plate 
from 1} to 1} in., which, united to plates on edge intervening 
between the joints of the wood backing so as to form a strong 
bed or compressible cushion to soften the blow from the shot 
as it impinges on the face of the armour plate. 

The object of the present experiments may be regarded as 
supplemental to those already recorded, being chiefly instituted, 
as | have already stated, to determine the numerical advan: 
of the oak backing, and to ascertain the strength of dou able 
armour plates as compared with the single armour plates. The 
results of these experiments—which were carefully made-—are 
recorded in the following tables. The formule expressing the 
laws of resistance, &c., as on former have been de- 
duced from the experiments by my friend Mr. Tate. 


FIRST SERIES OF EXPERIMENTS ON PUNCHING. 
The Plates resting on a Steel Die Block. 
Experiment I. 


e varies as the 
by the dia- 











Two jin. Plates rivetted together. 
Punch Flat-ended, 1 in. diameter. Area, .78548q.in. Diameter 
of Hole in Die,2in. Area, 3.1416 gq. in. 
No. of Pressure on Punch per Unit|Indentation 
Expt. of Diameter. in Inches. Renate. 
Ibs. tons. 
1 10,832 4.835 05 
2 14546 | 6.493 06 
3 19,150 8.549 07 
4 20,942 9.849 08 
5 22,636 10.105 08 
6 24316 | 10.855 09 
7 25,952 | 11.584 A 
8 27,744 12.385 12 
6 29,424 | 13.135 15 
10 $1,828 | 14,080 on Punched. 











* Paper read before the Institution of Naval Architects. 










































































































































































Exezemenr I. Vit. 
_ Two 2 in. Plates rivetted together. Thickness of tin. 
Punch Point-ended, lin. diameter. -7854 sq. in. Dia- | Ponch Point-ended, 1 in. (iameter. Area .7854 sq. in. Diameter 
meter of Hole in Dic, 2in. Area, 24. io. of Hole in Die, 2 in. Area 8.14160) in. 
No. of |Pressure on Punch per U ss stlesiannie un Biiiihaes © | Remarks. 
Expt. of Diameter. in Inches. | Bemarks. | But, of Diameter. in Inches. | 
Ibs. Ib. tons. f 
1 22,636 10,103 4 1 37,438 16.679 aes Panched. 
2 | 24816 10.855 vw __|_ Punched. =" 4 — 
Two § jn: Plats tetiodtoguthe Panch Flat-ended, Tie Bosiee Arte 78640q,in. Dia- 
Punch Flat~ended, 1 in. diameter. Area, .7864 sq. in. Dia- some in Die Block, 2 . £148 
meter of Hele in Die Block, 2 in. Area, 8.1416 sq. in. oe eee 
No. of P Punch edentetion ; No, of |Pressure on Punch per Unit 
Erste. | ee gD Reo gy Vaio Inches, | Demarks. | Expt. of Diameter. im Inches, | Bemarks. 
=. 87.488 6.67 
1 22,626 10.108 02 1 , 16.679 08 
2 | 26014 11.613 03 3 44,816 20.005 +4 
8 | 29454 | 18149 034 s 6 23.387 05 
4 | 81,246 | 18.949 04 4 59,108 068 
5 $7,414 | 16.664 043 & 66,578 29.719 8 
6 39,998 | 17.819 05 6 | 78,629 52.878 09 
"¢ | 7 81,021 56.169 12 
7 51,612 23, 06 
a8 6 8 88,189 39.291 16 
8 58,668 26.189 07 
9 | 65,804 29.811 09 >| Se pepe ead 
10 | 6968 | 30976 ‘1 10 | 95,498 42.629 -___ | Panehed. 
il 72,764 | 32.483 A } a 
12 | 79/948 | 35.692 18 Thicknese TT rats pin 
ae Se or} Punch Point-ended, 1 i, diameter. Area, 7854 sq. in. Dia- 
16 | 91.604 | 49.808 18 of Holein Die, 2in. Area, 3.1416 sq. in. 
16 | 94292 | 42.09% 2 
74 97,876 43.694 22 No. of | Proagure on Panch per Unit | [Indentation Remarks. 
18 | 101,470 45.294 35 Expt. f{ Diameter. in Inches. 
19 | 103,252 45.988 38 tox woe tore” come 
20 | 105,044 46.891 A 1 
s| ee] ge :| Gee | mae | 3 
22 09,62 . si Panched. | 20. ‘ 
eee — = 8 | 52/202 23.312 22 
_Exrerment IV. 4 | 59,400 26,517 .26 
Two ¢ in. Plates rivetted together. 5 | 65,808 29.877 34 
Panch Point-ended 1 in. diameter. Area .7854 sq. in. Diameter 6 | 78,104 | 92.689 4 
of Hole in Die Block, 2in. Area 3.1416 sq. in. 7 | 80,272 | 85.884 63 
ie ewe: aes 8 83,712 | 87.864 woe Punched. 
No. of | Pressure on Punch per Unit/Indentation 
Remarks. “Exrenimenr XI. 
Expt. | of Diameter. in Inches. of Plate, $ in 
lb. tens. Punch Flat-ended, 1 in. diameter. Area, .7864 6q. i 
1 37.438 16.679 15 Diameter of Hole in Die, 2 in. Area, 5.1416 sq. sy 
2 44,394 19.818 -. 
3 51,612 23.049 2 
4 58 668 24.189 98 ot eee Punch ee Unit Inientation Remarks. 
5 65,804 29.811 83 8 
6 69,388 30,976 35 Ser tons. 
Bat —— y) 1 | 87,438 16.679 08 
8 77,534 34.612 2 j 7 } 
+ 4 2 | 45,874 20.255 032 | 
g Sl 106 6 36. 163 46 8 52,222 23.312 05 
10 84,300 37.633 5 4 | 59,400 | 26,517 08 
11 88,020 39.233 52 se | 99,996 1 } 
12 01,604 40.803 55 oa’ - 
13 94'292 42.094 r 6 73,962 35,023 Panched. 
14 98,770 45.096 62 Exrenmeyr XII. 
15 | 102,354 45.690 66 Thickness of Plate, 3 in. 
16 105,938 47.293 7 Punch Point-ended, lin. diameter. Area, .7864 sq. in. 
17 109,522 48.305 a8 Diameter of Hole in Die, 2in. Area, 3.1416 sq. in. 
18 111,314 49.690 85 citi 
19 _|_112,210 49.979 a unched._ | No, of | Pressure on Punch per Unit [Indentation 
Exrsemest V. Expt. | of Diameter. in Inches, | Bemarks. 
Thickness of Plate, } in. spe meng _ 
Punch Flat-ended, 1 in. diameter. Area, .7854 sq. in. Dia- | Ib. tons. - 
meter of Hole in Die, 2 in. — 3.1416 sq. in. 1 | 87,438 16.679 15 
| i teres 5 |. | eae | 
No. of |Pressure on Punch per unit Indentation) ponarks, , 9.96 : 
4 | 46,486 751 21 
Expt. of Diameter. in Inches. 5 694 | 21.787 ‘4 
Ib. tons. ¢ 50,374 | 22.487 28 
1 10,882 4835 | 09 z ao 23.312 38 
9 12,624 5.640 | 12 tac 8 968 i 24.087 ose Punched. — 
8 14,546 64 ‘anched. 
RBS Sans —— vi ~ | SECOND SERIES OF EXPERIMENTS ON PUNCHING. 
Taine Pete 5 te brambassa so: Shs espera 
Panch Point-ended, 1 n Dies 210. %. rea, isi sq- in. Dia- OE cine ah tis. 
tae mater of Hole in mn aia arora. Punch Flat-ended, 1 i diameter; ‘Ares, .7854 0q. in. 
No. of | — on Punch per whit) Ipdentation| pemarks | N - 
- ‘0. of | Pressure on Punch Unit | Indentation} 
pred oe klar Bros ome Expt. of Diameter | in Inches. | Remarks. 
oe tons. Soiueiees 
, i Ib. tons. 
ne ene | Sito he | 9) ae 5.885 M4 
Exreximent VIL 2 14,862 6.635 37 
Thickness of Plate, } in. : a 16,654 7.485 2 
Punch Flat-ended 1 in. diameter. Area .7854 sq. in. Diameter 4 20,238 9,085 4 
___ of Hole in Die, 2 im. Area $.1416.5q. in. 5 | 22,680 10.058 ue Punched: 
| 
No. of |Pressure on Punch per Unit)Indentation| Remarks. 
7 , Thickness of Pate 
ange. ean of Dee, locke. Puch Patni i aA, 784 i 
Ib. tons. | 
1 10,882 4.885 .02 No.of Premare on Punch por Ut Indentation 
2 | 14416 6.435 ‘08 Expt. | | im Inches. | Bemarks. 
3 18,856 8.194 A / 
4 23,860 10.651 045 tons. | | 
5 29,236 13.051 06 1 190.70 5836 | 2 } 
6 36,608 16.342 08 2 148.62 6485 | . oe 
7 45,322 20.283 18 3 | 166.64 7445 | 6 
8 | 48,728 21.753 oso Punebed. 4 184.36 8231 | ove | Punched. 
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Expt. 





Thickness of Plate, 4 in. 
Punch Fiat-ended, 1 im. diameter. Area, .7864 sq. in. 
No. of |Pressure on Punch per Unit Indentation! » 
of Diameter. in Inches. Remarks. 
Ih. tons. 

374.38 16.718 14 
410.22 18,313 2 
446.06 19.913 31 
481.90 21.517 41 
499.82 22.213 Punched. 


| om toe 


| 


Punch Point-ended, | in. diameter. Area, .7854 sq. in. 


No. of Pressure on Punch per Unit Indentation 
of Diameter 


Expt. 





No. of | Pressure on Panel: per | 


Expt. 


+ 


Punch Point-ended, 1 in. diameter 


Ib 
37.438 


of 


Ib. 
66,798 
738,966 
83,038 
s 4,638 


Exrentment IV. 
Thickness of Plate, 4 in. 


in Inch 


tons. 


16.713 


Expenmenr V. 


Thickness of Plate, ¢ ir 


Diameter in Inches 
Ds 
9 KP 2 
; 21 7 
37,070 61 
37,785 


Exreximent VI 


Thickness of Plate, ¢ in 


No. of Pressure on Panch per Unit Indentat 
F 


Expt. 





Punch Fiat-ended, 1 in. diameter. Area, .7854 sq. in. 


No. of |Pressure on Punch per Unit! [ndentation 
of 


Expt. 





oe COM 


Punch Point-ended, 1 in. diameter. Area, .7854 sq. in. 





"4 > > Yni ; io . 
No. of |Pressure on Punch per Unit | Indentation Rancshe, 
Expt. of Diameter. in Inches. 
tons. 

1 | 16.713 18 

2 | 24.725 -25 

8 | 31.413 A3 

4 | 34.438 64 

5 36.088 Punched. 


No. of | Pressure on Punch per Unit Indentation| ri 





Expt. of Diameter. in Inches. | 
Ib. tons. | 
1 | 23,822 10.634 2 | 
2 | 80,718 13,718 3s 
3 | 34,238 16.285 Al 
4 36,158 16.142 ° Punched. 


No. of | Pressure on Punch per Unit ~~, 





Expt. of Diameter | in Inches. | Remarks. 
i Ib. tons. 
1 | 18,070 5835 | 17 
2 20,288 | 9.086 48. | 
8 23.822 | 10.634 Bisco 
4 27,118 | 12.106 | Punebed. 


of 
Ib 


37 458 
48,190 
57,390 
64,270 
66,062 





Two }in. Plates rivetted together. 
Punch Flat-ended, 1 in. diameter. 


Two } in. Plates rivetted together. 
Punch Point-ended, 1 in. diameter, Area, .7854 sq. in. 





Exrexnmeyrt IL 


Indentation 


Area, .7854 sq. in. 
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Remarks. 


Pite punched 
with this 
weight. 


Punch Flat-ended, 1 in. diameter. Area, .7854 aq. in. 


Remarks. 


Sunk with 
this weight. 


I on temarks. | 
Diameter. in Inches. | 
—— | 
tons. | 
16.713 "1 
21.517 28 | 
25.620 1b 
28.692 wi. 
29.492 Punched 


Exrerment VII. 


Thickness of Pilate, j in. 





Diameter. in Inches 
tons. 
24.221 19 
} 33.600 4 
| 88.822 49 
| 43.692 72 
| 46.008 Punched. 


Exrermenr VILL 
Thickness of Plate, § in. 


Exrermunt IX. 





Exrermenr X. 





Area, .7854' sq. in. 


Remarks. 


temarks. 


| 46.305 tons. 





Exeeceiment XI. 
Two } in. Plates rivetted together. , 
Punch Fiat-ended, 1 in. diameter. Area, .7854 sq. in. 


’ , 
No. of Pressure on Punch per Unit! Indentation | 





Expt. of Diameter. } in Inches. | Remarks. 
bh | tm | 
1 64,254 24,221 | 15 
2 68,350 30,518 23 
3 83,242 87,207 | 4 
4 94,702 42,26) =| 68 
5 101,870 | 45.478 | & 
6 106,454 47.078 Punched. 


Expsement XU. 
Two }-in. Plates rivetted together. : 
Punch Point-ended, 1 in. diameter. Area, .7854 sq. in. 











Ne of [Pressure on Punch per Unit| Indentation Rensaite. 
Expt. of Diameter. ia Inches. 
lb. tons. 
1 37,438 16.713 a4 
2 51,486 22.989 mi) 
3 80,078 85.7500 4 
' 98,478 43.968 1.52 
99,270 $4.317 1.70 
6 101,062 45.117 Panched. 
Tape L 
Rednetion of Experiments with the Flat-ended Punch. 
Single Plates—P lates resting on a Steel Die Block. 
Pressure P 
on Punch . . 
T hick- | ner Unit of | Correspond- 
ness of| Pressure on Punch per Unit)" 1): meter, | 88 Indenta- 
Plate. of Diameter. a tion in 
a laches. 
Thickness 
in Tons. 
in. It i tona. 
14,546 6.493 25.972 12 
, 48,728 21.758 43.506 13 
: 78,962 : 46.697 A 
; 95,498 42.629 $8.7 20. 17 


Here the mean value of P: for the three thicker plates is 


P—C rt, 
we find the value of the constant C—46.508 tons, and, there- 
fore, P03 rt nearly, where P is expressed in tons, and Pi= 
210,000 rt nearly. Moreover, putting U for the work expended 


in perforating the plate, 


Uy Pi x £ — % 210,000 rt « £ = 8750 rt?, 
12 12 
where it will be observed that the constant in this expression for 
the work of perforation is about one-sixth less than that given 


in eq. (5) of the first paper. 
(To he continued.) 


LOAD DRAUGHT OF MERCHANT VESSELS. 
Wr subj in a report of the discussion of Mr. W. W. Run- 
dell’s important paper on the above subject, read before the 
Institution of Naval Architects (see page 249 of our last 
number) Pe 

Mr. J. D’Aguilar Samuda, M.P., asked for an explanation 
of how the freeboard, the three-tenths of the displacement, 
could ever be under that given by Lloyd's rule, which allowed 
3 in. of freeboard for every foot of hold. 

Mr. Rundell observed that there was the thickness of the 
floors and ceiling which would have to be taken into account 
in addition to the depth of the hold, which was the registered 
depth. There would also be variations of shape and capacity 
sufficient to account for the difference. 

Mr. Lamport could not concede, as a shipbuilder and ship 
owner, that any plan could be applied to vessels of all de- 
seriptions or that any fixed rule could be satisfactorily relied 
upon. The object was that the vessel should do her work in 
the best possible and safest manner when conveying cargo 
from one part of the world to another. The strain upon a 
vessel in a sea-way depended a great deal more upon the 
disposition of the cargo than the actual weight of it in re- 


ference to the capacity of the ship and the amount of free- | 


board. In an equal scale a pound weight on each side would 
balance, and produce an easy, equable, and safe motion, but 
with a steelyard the long arm of which was ten tames as long 
as the short one, there would be 1 Ib. on one side, and only a 
tenth part of it on the other. When a ship which was at a 
certain load line when in dock came to get into a sea-way 
she would be subject to enormous strain. It was diffieult to 
fix upon any arbitrary rule. In certain ports, vessels were 
water-borne, by fresh water, which was 62 |b. to the cubic 
foot, but when they got to sea they were borne by water 
which was 64 Ib. to the cubic foot. There was a difference of 
about 3 per cent. in the buoyancy when the vessels got to 
sea, and great injustice might be done if an arbitrary rule 
were applied equally to vessels leaving a port like Sunder- 
land, where they lay in’a great measure in a river, and a port 
like that of Liverpool where the greatest proportion of water 
in the dock consisted of salt water. Rules might no doubt 
be made for both salt and fresh water, but was a surveyor, 
before ing his irrevocable judgment. to test it by the use 
of a meter? One great cause of the overloading of 
vessels was the desire to economise freight by compressing 
ds exported to foreign countries, which was done by hy- 
Goalie power. There were no doubt cases in which ships 
had been lost being immersed too deeply when they 


started ; but considering the interruptions to commerce and 
the interference which there might be with the judgment of 
the shipowner, the builder, and probably of the captain, if an 
arbitrary rule were laid down it might do more 


arm than 


ubst g this value of P: in the equality, _ 
Now substituting this value of P: in the equality | method of applying the power to the rudder, especially in 


good inthe long run. Mr, Rundell had spoken exclusive 
of sailing ships and not steamers. A steamer which 


ought to do) would be daily lightening herself to a consider- 
able extent. Was not that to i 
All vessels could not be put to the same crucial test. 
Another point was the length of time a ship had existed. 
Iron vessels were constantly shelling off oxidated matter, the 
plates became thinner thinner, and the strength less 
and jess. Was not that to be taken into consideration ? 
Again, was ship built by Mr. Samuda, Messrs. Wigram, or 
firms of that high character to be placed in the same we md 
as a ship built by some unknown person at Sunderland where 
it was said vessels were built by pitchfork? If the owner, 
insurer, and builder all exerted themselves to the same com- 
mon end, the public, merchants, and shippers would have the 
best guarantee that their work would be done in the best 
possible way. 

Mr. John Dudgeon wished to state his experience as to 
building vessels which would carry their cargoes safely at sea 
without foundering, that being the point at issue. Some 
years ago he had built a steamer 230 ft. long, 27 ft. beam, 
and 14ft. 6inm. deep. She was found not large enough to 
carry on the trade she was put to. She was too shallow, and 
a heavy cargo would have prought her upper deck too near 
the level of the sea. She was then heightened 7 ft. or 7 ft. 
6 in. ; but was again found not to be deep enough. A full 
poop was then put on her upper deck, and she was sent to 
sea for a year or two; but she was still too shallow for the 
difficult trade in which she was engaged, working through 





the worst part of the North Sea. A full forecastle was then 
put on her, making her a vessel of at least the same depth as 


| her beam, and she was now decidedly one of the finest ships 


| 
} 
} 
i 
| 


that ever went to sea. The question was whether they were 
to be tied down by a set of arbitrary rules, when by con- 
structing a vessel in a scientific and judicious manner they 


| could render it impossible for the water to come on board. 
The President of the Institution in his address had, though 


i 
| 


| no doubt unintentionally, cast a stigma upon the constructors 


of ships in Great Britain with reference to the losses which 
had occurred during the last year from vessels foundering at 
sea. In truth, the constructors were not to blame. An iron 
ship should be so built that the bottom was sufliciently 


| strong to carry the whole superstructure, which should be in 


| 
t 
| 





| such things they could not complain if losses arose. 





the nature of a roof to it, and that would settle for ever the 
question of vessels foundering at sea. There was no sea and 
no force of wave that could penetrate a plate of iron an 
eighth of an inch thick. Another point was that the steer- 
age power of vessels, as a rule, was not good enough. The 


single screw steamers, was such that it was not quick enough 


| to meet the necessities of the sea. In twin screw vessels that 


defect was remedied to a very great extent. 

Mr. C, H. Wigram said that everybody must feel that it 
was much easier to find fault with a rule than to find a 
remedy. The rule proposed did not essentially differ from 
that now in existence, namely, Lloyd’s rule which regulated 
the draught and height of freeboard, and a departure from 
the present understood rule would simply be perplexing 
matters uselessly. The method pointed out would not be 
available for steamers in which the draught varied so quickly. 
It was an admitted principle that steamers could be loaded 
deeper than a sailing ship. He protested against its being 
said that the Institution of Naval Architects had laid down 
any definite rule as to freeboard. But the stowage of the 
cargo was a matter of much more importance. Everybody 
accustomed to the stowing of ships knew what difficulties 
there were to contend with; but a great deal of damage and 
injury arose from sufficient attention not being paid to the 
stowage by captains and owners. As a rule in Liverpool, 
ships were chartered by a broker whose object it was to get 
as much as he could into his pocket, and the broker's steve- 
dore frequently stowed the cargo without any reference to 
those who had to manage the ship. If owners permitted 
With 
regard to the depreciation of iron ships which had been 
alluded to by Mr. Lamport, he recollected an instance of a 
vessel of his own, the Indus, in which, the paint having been 
cleaned off to see the thickness of the plates, there was found 
to be no appreciable depreciation, and she was a vessel 
twenty-two years oll. 

Mr. C. F. Henwood said that if an alteration were made in 
the paper as to the total displacement and capacity, it would 
be more correct. He could not agree in saying that the load 
draught could not be fixed by the Institution of Naval 
Architects, they being the most proper persons to fix it. He 
had never heard any suggestion or reason why the load 
draught should not be determined by the displacement only. 
A margin of 25 per cent. of the total displacement might be 
sufficient for a cargo ship, and in a passenger vessel it might 
be increased to 50 per cent. Freeboard, as a matter of safety, 
was not of great importance, except as a matter of comfort. 
The material thing was the amount of spare buoyancy. As 
to the stowage of cargo, he agreed in the suggestion of the 
Council of the Institution that certain papers should be 
supplied to the captain giving a profile of the ship, and one 
or two sections with the cargo spaces marked. If the centre 
of gravity of the cargo spaces in relation to the displacement 
were recorded the stevedore would then know how to stow 
the ony hy the best advantage, and in that way a load line 
might determined for different classes of vessels, and a 
definite rule arrived at. 

Captain de Horsey, R.N., said that he wished to express 
his great desire to see the sides of ships marked in some way 
or other. There would be a variation in different ships, and 
indeed in every year of a ship’s life. The great merit of the 
system appeared to be in fixing the spot which represented 
one-quarter of the a Jeaving it free to make any 
rule that might be desirable, requiring that the load line 
should be so much above or so much below that spot in 
different ships 

Mr. Samuda said the — was 


L by no means a new one. 
At a previous meeting 


matter had been very fully gone 


















































present. He 
issue either from a Royal issi 
wry in any other way which might be deemed desi 
ing upon the constructors of vessels the responsibility of 
pointing out with every ship which went out of their hands 
the maximum point to which they would recommend she 
should be loaded, without making it absolutely obligatory on 
the persons who accepted the vessels to follow their recom- 
mendations. No doubt there were many difficulties to be 
encountered, but that appeared to be the only practical way 
of dealing with the question. He would conclude by t- 
ing what he understood to be the feelings of their president, 
that, in consideration of the great losses constantly taking 
place, something further ought to be done, and if any inves- 
tigation could take place, having for its object the acquire- 
ment and dissemination of =e more general information 
as to the course to be followed by shipowners with regard to 
this great question, that that would Be the great aim which 
such an inquiry ought to have, but not to begin, in an early 
stage, by actual restriction and legislation, to draw a hard 
and fast line to cut away that responsibility which ought 
naturally to attach to certain persons. 

Mr. J. Scott Russell said all were agreed that any good 
practical shipbuilder would build an unsinkable ship, if that 
were required. But what would become of all the poor in- 
surance brokers, and a great many other people? Their 
trade and occupation would be gone. Shipbuilders could 
build ships which seas could not hurt. He had arrived, with 
Mr. Dudgeon, at such a degree of faith in iron, and such a 
contempt for water, that he was satisfied that with iron they 
could beat water any day. Taking that as an axiom, the 
next point was to ensure the necessary information in the 
right quarters, and then you would have an intelligent and 
informed captain. If legislators had no objection to a law in 
such a case, there might be a law that when a ship is built 
and delivered, part of the ship’s papers should be the plans 
and information necessary to any intelligent captain as to the 
stowage, centre of gravity, stability, and surplus or margin in 
that ship necessary for its buoyancy and its employment in 
safety; and it might be made a portion of the preliminary 
examination of the captain, before he got his certificate, that 
the plan of the ship should be intelligently explained by him 
in order to show that he was master of all the information 
which his ship’s papers contained. That was a great thing, 
and he thought the shipbuilders would do the rest. 

Mr. W. M. Fenning said that he wasan underwriter at 
Lloyd’s who had suffered in pocket in consequence of the 
uncertainty of the regulations as to loading vessels, which 
materially affected their safety. He was, therefore, a party 
much interested in the discussion. For some reason or 


other, he would not pretend to say what, the losses at sea of | 


vessels which should have been fine vessels, and have com- 
manded the full confidence of the public and underwriters, 
had been very much more frequent during the last three or 
four years than they had been within the previous fifteen or 
twenty years. Ever since the last cyclone at Calcutta, the 
weather seemed to have changed throughout the globe, and 
there had been nothing but a succession of storms every- 
where. That might account to a certain extent for the un- 
usual inerease in the loss of shipping. But there was another 
cause and that was overloading, and unless that were dealt 
with, the losses would go on increasing. The vessels of one 
gentleman—he would not mention names—could be insured 
out to Australia at 20 per cent less premium. Such owners 
could not possibly suffer by an investigation of the matter, 
An owner who did not overload his vessels could not suffer 
by any law passed against overloading vessels, but would 
rofit by it, for underwriters would charge less premium. 
fe had spoken of the loss out of pocket; but there was also 
the loss of life, which was very terrible; and when in 1866 
or 1867 he had seen a royal « ission recommended, 
had hoped that something would have been done to have 
brought the matter forward. But nothing had come of it 
and it seemed to have died out. An objection had been 
raised to fixing a load line on the ground of the difference 
which existed with regard to salt and fresh water. That 
difficulty could be overcome by loading the vessels Sin. 
deeper when in a fresh water dock, so as to make an allow- 
ance for the additional buoyancy when at sea. 
mittee were formed to investigate the matter; he thought 
it would be very advantageous that such a committee should 
be formed from members of the Council of the Institution, 
and that the opimions of members of the different insurance 
companies and of Lioyd’s should be taken. 
Mr. Rundell said that he would make a few remarks in re- 
ply to what had been said upon his paper. First of all, when 
Mr. Lamport rose, he thought matters began to look rather 





serious, but it turned out that his observations did not epply j 


to the particular scale of free-side proposed, but were 


dressed to scales of all kind, The gentleman who followed | 


Mr. Dadgeon} alluded to an expression of opinion by the 
President of the Lnstitution im his address, that with regard 
to the City of Boston the owner was so far aninterested party 
that evidence adduced on his part could scarcely be taken as 
unimpeachable. 

The Chairman: That was not said. I will tell you presently 
what I did say. 

Mr. Rundeil said that he had known Mr. William Inman 
for many years, and he felt bound to say that nothing could 
have exceeded the anxiety of that gentleman as to the City 
of Boston. He would add that Mr. Inman was also in- 





if any com- | 


i 


ot fet sight seemingly dependes’” 
at sight seemi t 

further cumin’ weed be found to resolve itself almost 
into a question of length. It might be stated thus: For all 
vessels over six breadths to length, deduct from the length 
of the vessel one breadth, divide the remainder by thirty-two, 
and you have the free-side recommended by the Association. 
It had been said that steamers had not been taken into con- 
sideration; but he had . purposely omitted them in conse- 


the vessel. It was a matter to be guided by experience. 
Shipbuilders built to order. The customer stated what was 
required, and the shipbuilder furnished it, and had nothing to 
do with the free-side to be allowed to the vessel. Mr. Scott 
Russell had said that if unsinkable ships were required they 
eould be had, but that then the underwriter’s occupation, like 
Othello’s, would be gone. There were‘other causes of disaster 
than those arising from overloading, and they were not the 
only casualties which caused the losses falling upon under- 
writers. No doubt Mr. Scott Russell did not intend to attach 
much weight to the remark, or expect any reply i 
As regarded the question of distribution of ti 
cargo, that could not affect the draught of the vessel. 
certain weight were put on board, the draught would be the 
same, however that weight were distributed. 

The Chairman said that what had fallen from Mr. Rundell 
made it imperatively necessary for him to allude briefly to 
what he had stated in his opening address with regard to 
Messrs. Inman, which appeared to have been very much 
misapprehended by Mr. Rundell, though he hoped that the 
misapprehension was not extensive. He had not the least 
intention of saying anything that could be offensive or in- 
jurious to the Messrs. Inman. No one would be justified in 
throwing any blame on Messrs. Inman. He understood that 
with regard to the cargo of the City of Boston a very econ- 
| siderable portion of her cargo was uninsured. When the 
| facts were noticed in Parliament they were these: An anony- 
mous letter had come from Halifax, a ntly free from 
malice or bad feeling, deeply lamenting t 
some Halifax merchants, stating that in uence of 
the ship having been laden with a large quantity of wheat at 
Halifax in addition to the cargo shi at New York, she 
had left the port of Halifax 18 or 20 in. ae in the water 
than she ought to have been. When these facts were noticed 
in Parliament, the Messrs. Inman (no doubt deeply anxious 
on the subject) took the step which gentlemen in their posi- 
tion naturally would take. They te hed to their own 
agent at Halifax, and from their own vagent they received an 
answer contradicting this rumour. t he had stated in 
his address yesterday was that on the one hand you had 








an important anonymous statement, apparently free from 
malice or ill will, and on the other hand you that state- 
| ment answered that person who, if circumstances 


had occurred, if the City of Boston was overladen, was 
the very person who would have to bear the blame, and who 
i in contradicting the report. He 
| hoped the feeling of the meeting would be that in what he 
| had said (and on public grounds he could not have said less) 
there was nothing in any way calculated to injure anybody. 
He would now say a few words upon the paper which had 
been read by Mr. Il. The subject was a very difficult 
| one; but having regard to the frightful loss occurrin 8 from 
day to day both to life and property, it was time that there 
| should be some authoritative investigation. Mr. Lamport 
had spoken of the safety that ntight be derived from the joint 
opinions of the owner, the builder, and the captain of a vessel, 
Mr. Lamport: I spoke of the characters of those persons 

| being thrown, so to speak, into the work. 
| The Chairman thought that those three persons would not 
| be very likely to agree, No doubt the easasltios would be 
| ” i > 
| 
; 


| therefore was in 


| very much d p took care that their vessels 
never went to sea over laden. There seemed to be an im- 
yontion on the mind of Mr. Dudgeon that a 





cast upon shipowners and shipbuilders by the remarks 
| which he had made in his address on Wi ; but such 
| a thing had been very far from his intention. All he meant 


to say was, that when public men took Le rote of great 
national importance they had no business to look to the nght 
or to the left, but only to the safety of the public; and he 
would say, in the presence of the meeting, composed as it 
was toa large extent of shi and shipbuilders, that 
they were not free from the infirmities of human nature. 
The diseussion had been most interesting and useful, and he 
hoped that it would be productive good results. He 
! thought he might infer, from what had passed, that there 


5 


quence of being com to condense his , and had 
thought it better to deal with sailing v , as to which 
they possessed greater experience. int to which 
he objected was the assumption on the Of ahipbuilders 
that they were the proper parties to fix exact draught of 







untimely fate of — 

































ages for the season was 171 thro: locks which re- 
pan Sees oe coy ing 56 per cent. 
than capacity. The average daily for the month 


was the same as upon the Eastern Division, and 48 per cent. 
less than capacity. 

“ Western Division—The daily average number of lock- 
ages (greatest at any of the locks upon the Division) for the 
season was 129, represents a movement of 3,660,400 
tons, being 375 cent. less than ity. The average 
daily for the largest month ine. locks was 150, 
which represents a movement of 3,588,000 tons, being 32 per 


cent. less than capacity. 

“From the foregoing it ap that, taking the largest 
month of movement in 1862, capacity on the Eastern and 
Middle Divisions with double locks was not reached within 
48 per cent., and upon the Western Division with single locks. 
within 32 per cent.; and for the season 56 per cent. of the 
double, and 38 per cent. of the single locks,” 

Tuomson’s Roap Srzamen.—The lately imported road 
steamer has given abundant proof, it is said, of its capa- 
bilities in © bo; but before it can travel into the inte- 
rior, a sum of 30001. must be spent in 





the Suez Canal. In many coffi 
be procured at any price!—Indian Daily Times, 


Viororias Raiwax Rervgys.—The returns for the 
Victorian railways for the week ending the 17th of February 
show a considerable falling off as compared with the 
of the ing period of last year, 
than the weekly average of the seven weeks ro pee 
year as compared with ap toy The passenger gives 
a return of 8393/. 0s. 9d., w Se erases See 
1897, 188, 11 
is 1282, 2s. 6d., 

iod of last 

O11. 2s. 2d. In the carriage 
is a considerable 
return 
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ON THE COMPOUND MARINE STEAM 
ENGINE.* 


Arrnur Ries. 
fous kind 
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com the 
the practical limit of its power. Very high degree 
are not advantageous; for more is lost by w i 
extra friction, &c., than is gained by economy 
seems to be the conclusion of mach practical] experience 
expansion to about eight times the original volume with steam 
of the average pressures, gives the greatest efficiency with the 
Cornish pumping engines. 
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load a vessel has to bear. 
cargo that might be carried, and secondly, it offers resistance 
the easy motion of the ship. 

Such a fly wheel resem 
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When engines are required for marine purposes, this poy 
pressure upon the piston becomes an insuperable obstacle to high 
ex ion in one cylinder, for an uniform power is of the utmost 
value, not only to improve the propelling power, but also to 
avoid the disastrous consequences of frequent irregular strains 
upon the machinery. 

In order, therefore, to secure the economy resulting from high 
degrees of expansion along with an uniform strain upon the 
machi and a regular driving power, compound engines are 
Ghe best for marine purposes, and are rapidly coming into general 
favour; many old engines are being compounded, and a few new 
ones are constructed on any other principle. 

The usual type of compound engine is that represented in the 
drawing exhibited of the arrangement of cylinders and valves of 
the engines of the screw steamship Kepier. These engines are 
made by Messrs. Richardson and Sons, of Hartlepool, from the 
designs of Mr. G. W. Jaffrey, who has kindly supplied the 
drawing and indicator diagrams, to which reference will here- 
after be made; and they form one of the best examples of 
modern practice in this class of compound marine steam 
engines. , 

The high-pressure cylinder is 25 in. diameter, and the low- 
pressure cylinder 43in., both having the same stroke, 36 in. ; 
and their cranks are set at 90° with each other. The smaller 
cylinder is provided with an expansion valve, by the use of 
which the best practical degree of expansion can be ascertained. 
Surrounding this cylinder is a large open space into which the 
steam passes on its way to the second cylinder, and is permitted 
to accumulate until the valve of the low-pressure cylinder opens 
to admit it therein. The capacious character of this receiver 
exercises a most beneficial influence in preventing back pressure, 
as will be seen by the indicator diagrams, Figs. 1 to 6, which in 
December last were taken from this engine. 

In the high-pressure cylinder, steam is cut off by the ex- 
pansion valve at points below 22} in., which is full gear, but in 
the low-pressure cylinder the expansion begins invariably at 
three-foarths of the stroke—the total expansion in both being as 
1 to 6.77 times the original volume. 

Each piston has two piston rods, giving great stiffoess and a 
most convenient crosshead. 

Ia order to start this class of engive, it is necessary to admit 
steam direct from the boiler into the larger cylinder by a pi 
shown on the drawing and marked “ Starting Valve,” and with- 
out this arrangement it would not be peaslble to manage such 
engines, and even with it there is at times a difficulty in start- 
ing some of them. 


* Paper read before the Institution of Naval Architects. 





well known with what energy a little gyroscope resists attempts 
to o its plane of rotation. So, likewise, but on a far vaster 
seale, the operation of the fly wheel in the ship resists the 
freedom of pitching, and throws a very heavy strain not on) 
on the bearings of the engine shaft but also upon the ship itself. 
The resistance to pitching and the strain on the engine shaft 
and ship framing consume power and therefore reduce progress. 
Now, since power is derived from the engine, it may be expressed 
in terms of the coal consumed. The fly wheel then, ander these 
circumstances, is an appliance not only imperfect, but actually 
injurious to the engine, the ship, and the speed. 

A method of turning the crank over the dead centre should 
be light and simple, worked by the usual handles, and provide a 
store of power that will enable the engine to start from what- 
ever position of the crank it may bave come to rest. In short, it 
ought to give to the single-crank compound engine (Type III.) 
the same uniformity of driving power as may be now obtained 
by compound engines of Types |. and II., with the cranks set 
at right angles to each other. An apparatus of this kind has 
been contrived and successfully used by Mr. Mac , of this 
city, and the author of the present paper, and the principles of 
its action will be described later on. 

The first inquiry of interest will be to ascertain the best grade 
of expansion to use with steam of the asual pressures avoidin 
both extremes, and namely, the waste of steam containing usefu 
energy, or the carrying ex jon so far as to reduce the power 
of the engines below that which their size and cost ought to 
furnish. 

The next inquiry will be to ascertain what influence is exerted 
by the positions of cranks relative to each other, both as 
this affects the steam used, and the power exerted, and the 
last inquiry will be which is the best form of compound engine 
to adopt, taking the three types into consideration. 

The series of diagrams Figs. 1 to 6 elucidate the question of 
the best degree of expansion, and they are taken from the screw 
steam sliip Kepier, of which the drawing exhibited shows the 
arrangement of cylinders. 

The remainder of the indicator diagrams are taken from 
various compound engines, and show the influence of different 
arrangements of cranks, and also the tangential or twisting 
strains upon the screw shafts. 

a aye of steam illustrated by indicator diagrams | to 6. 
Cyl of dimensions given above. 
Proporti areas of cylinders as 1 to 3 nearly. 

Scale of indicator diagrams throughout : 

High-pressure cylinders A, in. = 1 Ib. 


Low a = in. = 1b. 
The first diagram with steam at a pressure of 55 Ib. has the 
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Indicator Diagrams, Figs. 1 to 6. 


*(spunod) 
ednes wag 
“aang 
| sed suonnpoaoy 





52 | 58 | | 





| 
| 


‘(spuned) |. 
ernsserg [eruy | ~ 


j 


53 


SCREW STEAM SHIP KEPIER. 


iginal 


| Times ori 


t~ 


1 to 6. 
1 to 86 
Volume, 


Ratio of 
Expansion. 


i 
| 
| 
| 
| 
| 
} 
| 
| 


Performance, with different Grades of Expansion. 


ull gear, 22} inches if 
20 inches 


Steam cut off at 


E 


“mes3eIg | oe 6 


Cutting off steam at 20 in. gives 363.7 total indicated H.P., 
and at 17 in. 351 H.P. By still farther increasing the ex- 
pansion, and cutting off at 12in. and 4 in., the power of the 
engine becomes 238.8 and 138 H.P., which are too a re- 
duction upon the power the engine is capable of supplying with- 
out a commensurate advantage; for the mere economy of coal 
obtained by higher grades of expansion will not pay for the loss 
of power that accompanies it. 

These diagrams, therefore, indicate that the most useful 
grade of expansion is when steam is cut off at about half-stroke 
in the high-pressure cylinder, and the ratio of expansion is 
8.4 times the original volume. 

When cutting off steam at 22 in. this engine consumes 6 tons. 
16 ewt. of coal daily, which, taking the indicated H.P. = 344, 
at 68 revolutions minute, will realise 1 H.P. per bour by 
the consumption of 1.84 pounds of fuel. 


(To be continued.) 





Sream Lives perweeys Avstrawia aNp Say Frasctsco 
—Steam communication between the Australian colonies and 
San Francisco will be opened up at an earlier date than had 
been antici Three of the finest ee ee ig to 
the Australasian Steam Navigation Company—the City of 
Melbourne, yd of Adelaide, and Wonga Wonga—have 
been engaged by the American company, which now runs 
steamships of the largest class between San Francisco and 
China and Japan, to run between Sydney and Honolulu, 
connecting at the last-named port with the American vessels. 
This service was to have been commenced towards the end of 
March last, after which the Melbourne and Sydney trade, 
and the Adelaide mail service, will be left to the smaller 
vessels of the company.— Melbourne Argus. 


Tre Rartway 1s Japan.—We have already heard from 
Japan that the —- between Yokohama and Yeddo had 
been completed, first messages passing on the 7th 
January. The loan that has been effected for the Govern- 
ment by Mr. Lay for the construction of railways is so far 
an accomplished fact, ber} a first draught, to the amount 
of $500,000, has been paid. It is that engineers 
to superintend the works will arrive at Yokohama in a very 

i the 


short time and that they will commence 

surveying, levelling, &e., at once. The line will not be all 
plain sailing, as there is at least one mountain range to be 
crossed, many large rivers. In fact, the loan of one 
million pounds sterling will not be anything like sufficient 
for the work that is to be done. The Japan Government 
have remitted the export duty on native coal shipped in 
outward-bound steamers— encouraging its consump- 
tion.—Indian Daily Times. 
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THE BROADWAY PNEUMATIC RAILWAY, NEW YO 


MR. CHARLES J. GRAHAM, ENG 
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Tux sabsoil of New York City has already been disturbed | of the carriage. This bend takes the line into Broadway, , movement may be checked, by reducing the pressure 

the resistance 

metropolitan which, after having been talked about for so The diameter of the tunnel is 8 ft., and it is brick-lined The general — is shown in Fig. 5. 
iv 


by the works for a passenger railway. Not the American | under the centre of which it runs. | the shield at those points where 





long, and legislated upon not a little, is at last going to be- | throughout, except at the curve before spoken of. This | shield has been advanced to the end of 


come an absolute fact, but a short pneumatic railway, in | length is of a somewhat larger diameter, and is lined with | presses, or to such a distance as is desired, 


which the single vehicle which is built to accommodate the | curved cast-iron plates. The construction of the tunnel closed up, and the cast-iron abutment ring is 


j 


passengers is of the same diameter as the tunnel through | presents nothing particularly worthy of notice, and the | forward sufficiently to permit of one or more 
which it runs, and is air driven. This line is known as the | appliances made use of were similar to those with which we | work being added to the tunnel, the rearw: 
i being 


Beech Pneumatic Transit Co., its distinguishing appellation | have been made familiar. A cylinder of boiler plate, 12 ft. 


having reference to the name of the 





the 
jon’s pr t, | long, and of the same inside diameter as that of the tunnel, | behind the presses to the new length 


Mr. A. Beech. The illustrations above convey a fair idea | including the thickness of its brickwork, serves as the ad- | be built within it. being done, the cast- 
ring is 


of the general appearance and the mode of constructing the | vancing centering. To the rear of this cylinder a heavy 
tunnel, but we hope shortly to publish detailed drawings of | cast-iron ring is bolted, and upon this, bear eighteen small 
the whole work. The terminus of the line is at Warren- | hydraulic presses, each capable of working up to seven tons. 
street, one of the thoroughfares leading out of Broadway | The abutment from which the rams work is a second ring 
at the lower end of the city towards the North river. in | of cast iron which rests against the brickwork lining of the 
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Warren-street are located the station offices, waiting room, | tunnel already executed. The presses are all of them The thickness of the boiler plate used in 
and machinery for driving the car, and immediately beyond | worked from one pump, bat each is under control by sepa- | cylinder is fein. ; it consequently follows 
this terminus the line sweeps round with as sharp a curve | rate cocks, so that if the shield be advancing throngh | that width is left between the ou 

as it was possible to adopt, having due regard to the safety | material of irregular density, any tendency to unequal | the surrounding earth. This is, however, 
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no means are taken to fill © Teton ane 
allowed to close up around it. . 5 in the sketch 
shows the general arrangement we have just de- 
will be seen in that diagram, as well as in Fig. 
are fitted across the front end of the advancing 
of horizontal shelyes, which prevent, in a 
the falling in of earth, and making its re- 
easier matter than if the mass were left un- 


he laid along the entire length of the tunnel, 
fron cross sleepers, as seen in Fig. 2, which 
of the vehicle to be employed for the 

This carriage is, of course, 
t 7 ft. in diameter, and built with an iron 
the car, like all Ameriean public convey- 
have any pretensions, is elegantly fitted up, 
woods, velvet, and glass, according te custom, 
will be lighted by lamps, as shown in the 


ata 


shortly to publish the details of the engines to 
ed in driving the cars to and fro. The machinery 
im course of erection consists of a 100 horse power 
efigine, and « Root's blower, capable of delivering 100,000 
cubic feet of air a minute. 
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THE EXPERIMENTS RECENTLY PROPOSED 
ON THE RESISTANCE OF SHIPS.* 
By C. W. Munurrraup, Beq., F.B.S., Principal of the Royal 

School of Naval Architecture and Marine Engineering. 

I rutex it desirable that the Institution of Naval Archi- 
tects should be informed as to the position in which 
this matter now 

At the meeting of the British Association at Norwich, in 
August, 1868, I read a paper “On the Necessity for further 
Experimental Know respecting the Propulsion of 

pointed out that the experiments 
, were most urgently needed as a proper 
were direct experiments on the traction and 


-sized vessels of usual type ; and I applied | the small 


peopalion of 

British Association to form a committee to diseuss the 
best direction for these experiments to take, and the best 
means of ing them out. A committee was appointed 
to consider the matter, consisting of Mr. Bidder, Captain 
Galton, Mr. Francis Galton, Professor Rankine, Mr. Froude, 
and myself. Besides the _—_ of propulsion and resist- 


ance, association added to the subject matter of reference 

to the stability and sea-going qualities of ships. A copy of 

our first re which was read at the meeting at Exeter last 
ear, has sent to every member and associate of the 
nstitution. 


On the question of resistance, the majority of the commit- 
tee adopted my view of giving the preference to experiments 
on full-sized models. 

It happened, however, that Mr. Froude had been engaged 
independently in the prosecution of those important experi- 
ments upon models, some of the earlier results of which 
sppear in our former volumes of Transactions. Before the 
report of the committee had been presented to the British 
Association in August of last year, Mr. Froude had already 
memorialised the Admiralty to give him assistance in carry- 
ing out a large series of experiments on the resistance of 
models and on their rolling; and this proposal of his had 
already received favourable consideration from the Lords 
Commissioners of the Admiralty, although no immediate 
action had been taken upon it. The difference between Mr. 
Froude’s views and my own are summarised by himself in 
the explanations which he has added as an appendix to our 
report to the British Association. On the 27th September, 
1869, I addressed a letter to the Secretary of the Admiralty, 
proposing the experiments recommended in the report. To 


this the Admiralty have returned the following answer :— 
* Admiralty, 8.W., 
“9th Feb , 1870. 


“ Sir,—With reference to your letter of the 28th Septem- 
ber, 1869, I am commanded by my Lords Commissioners of 
the Admiralty to inform you that, after full consideration, 
they are unable to give a general assent to the proposal of 
your committee to conduct experiments upon Her Majesty's 
ships in the fiords of Norway or on the infand waters of the 
West Coast of Scotland ; but my Lords have been pleased to 
sanction certain experiments upon models, to be conducted 
4 Mr. Froude, a member of the committee, and will cause 
the results of those experiments to be communicated, when 
complete, to the Institution of Naval Architects, the British 
Association, and such other professional bodies as to my Lords 
may seem desirable. 

“ 1 am, Sir, 
“ Your obedient Servant, 
“ (Signed) Vexsos Lusnursaton. 

“C, W. Merrifield, Keq., F.R.S., 

“ Secretary to the Committee on Stability, &e., 
“of British Association.” 

Although I still adhere to my preference for experiments 
on full seale, as being those which are most directly needed 
in the present state of the science, I feel that I can acquiesce 
with very good grace in the substitution for them of a set of 
valuable detailed experiments upon models, conducted under 
such superintendence as we may depend upon these receiving 
from Mr. Froude. We have far too much to learn, not to be 
giad of any carefully-conducted experiments on the resist- 
ance of ship-shaped forms, whatever may be the absolute 
dimensions of the subjects of experiment; and it is quite 
conceivable to me that experiments performed on models of 
the same shape, but of varying absolute dimensions, may 
lead to a knowledge of the relations to be observed between 
speed and magnitude, in order to secure corresponding per- 
formance. The present theory is, that the velocities should 





= Paper read before the Institution of Naval Architects. 





F 
i 
Ri 
: 
[ 
i 
: 


as to give us very valuable information. 

Fs ar eee ren that the final discussion of 
his results bring out in a stronger light than ever the 
pny > Aye our knowledge by experiments 
upon full-sized 

DISCUSSION 

The Chai 


a 
hi taken the trouble to make ex upon 120 small 
models, extending in one case from Main. to 12? in length, 
and in another ease from 30 to 60 ft. long. The one valuable 
result of all his experiments upon smal! models was, that he 
was led by an examination of the curious results to make ex- 
i of quite another kind upon the large scale, and he 
ived at the clusion, from the graduated series of 
models, that the two cases were so far removed from each 
other, as to any practical ratio, that the experiments upon 
seale were only useful as suggesting what should 
be done in the converse case. Therefore, although Mr. Froude 
would no doubt have the pleasure of making @ number of 
beautiful and interesting experiments upon the models, they 
would not furnish reliable data for a full-sized sea-going 
vessel. He would state what his own experience had been. 
He had made an experiment upon Sir Isaac Newton's form 
of least resistance on a scale, and had found it mar- 
vellously suecessful; but when he tried the same thing in a 
ship of 100 ft. long, Sir Isaac Newton's form of the solid of 
least resistance appeared to be the form of the solid of greatest 
resistance. He would give another instance. He knew a ship 
180 ft. long, of the inary shape of the time, and with 100 
horse power, and he had said to himself, “1 will build a ship 
of the same length and the same beam, and I will put 60 
horse power in her, but I will make her of that form which 
appears to be the form of least resistance, which ought to 
make her as fast as the other vessel of 100 horse power; the 
two vessels shal! run her on the same station for twelve 
months, and we shall have a tolerable notion which of 
the two is the fastest." He did not know whether they were 
for the result, but it wes very curious. The fine 
wed vessel was much the slowest in shallow water, and 
much the fastest in deep water. In the smooth water of the 
river the large power was much the slowest, and in the rough 
water of the deep sea much the fastest, and the rougher t 
water the better in proportion. That was in direct contra- 
diction to the experiments which he had made on a small 
scale, and confirmed what he had stated as to the difference 
between the two cases. He then had four ships to build, all 
of the same size, with the same engines, and of the same 
horse power. They were 212 ft. long, 36 ft. beam, and 400 
horse power—a very able experiment. He constructed 
them with those little differences between their shapes which 
nobody but a shipbuilder would be able to recognise—the 
one, and the fullest bow; the second, a little 
fuller and a little finer bow; the next, fuller and the bow 
finer; and the fourth, stil] fuller and the bow still finer; in 
fact, fulness and fineness of bow running inversely. In those 
four vessels there was a difference of two knots an hour be~ 
tween the two extremes. That was what he ealled a i 
experiment, and upon which he had ventured to build the 
whole practice of a life. He was not boasting when he said 
that by those experiments he was enabled hand to tell 
exactly what the speed of a ship would be. His practice bad 
been, not to build to conditions, but to build to result. If 
his ship went so many knots per hour, he was paid so much 
for her; if she went a less number of knots, he wes paid less 
in proportion, and he was only enabled to regulate the speed 
with certainty by the experience which he had gained from 
the experiments which had made on a large scale. He 
had done it for his own benefit, but thought that the Ad- 
miralty were the right persons to do it for the public good. 
He had done his ¢ for a number of years to induce the 
Admiralty to make the experiment of allowing one boat to 
tug another, with a dynamometer between, so as to see the 
result when a given velocity was attained. Notwithstanding 
they had many members of the corps of the Admiralty 
them, they had unluckily not been able to induce 
the Admiralty to conform to the request; but he hoped they 
might augur better for the future, because they got the 
thin end of the wedge in, and Mr. Froude, who was capable 
of ing experiments and noting results with great ac- 
curacy ingenuity, had been authorised and empowered as 
he un oy the Admiralty to make a series of experi- 
ments upon models. 

Mr. Rawson said that he had always been in the habit of 
——" Sir Isaac Newton with very great veneration. He 
believed that that great man was the first to solve the pro- 
blem of the solid of least resistance. The result of that solu- 
tion was a peculiar differential equation, and since the result 
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ini Isaac Newton meant a body wholly 
under water, and did not mean a body half in air and half in 


Mr. Lamport said that if it made no difference whether the 
body was entirely submerged or floating on the surface, he 
should like to Mr. Rawson how it was that what were 
called Mr. Reed's new bows threw up the water 8 or 10 ft. on 
the bow of the ship, and if still the answer was that it made 
no difference, he should like to ask if that ship were sunk and 
proceeded at the same speed 8 or 10 ft. under water, whether 
the same upward motion could ibly be communicated 
with the same effect. He did not think the film of water that 
was thrown up on the bows of the Helicon and Bellerophon 
any detriment to the , but was transferring what was 
technically called the , which the ship carried in her 
mouth, from being carried along the road, so to speak, until 
it was lifted up on the horse’s back, and the difference was 
just what it would be in that case. In the one ease there 
was the friction, and in the other case the accumulated re- 
sistance gathered against the bows of the ship. Every year 
knowledge increased, and Mr. Froude would go to work with 
a great deal of experience at his command, and ascertain 
points which were not raised at the time when their chair- 
man had pursued his experiments. But if the small experi- 
ments were useless for the practical purposes for which naval 
architects wished to utilise them, would it not be throwing 
away the money of the nation to no purpose? He also 
thought there would be great difficulty in experimenting 
upon small models in a canal, because any one who knew 
anything of canal panteaion was aware that a boat going at 
a fair speed of 6, 8, or 10 miles an hour, carried along with 
her a long wave, and it was not an uncommon thing for the 
boat to stop frequently in order to allow the wave to diffuse 
itself. He was aure Mr. Froude would not forget to deal 
with that in his experiments. 

Mr. Galloway said that if the Admiralty were solicited by 
the naval architects to appropriate the money which they 
pong en ft expend upon models to experiments upon a 
ship whieh they were not at the present moment using, and 
allowed those experiments to be open for the inspection and 
supervision of naval architects, practical results would be 
obtained of the greatest value. 

Mr. Froude said he saw the feeling of the meeting was v 
much against experiments with models, but his own experi- 
ence led him to come to a different conelusion. The reason 
why they had been misled recently was, that due attention had 
not been paid to the relation which should subsist between 
the = at which the model was moved, and the speed at 
which the ship was moved. They were dealing with water. 
It was a very good fluid, h not a ect one. He 
thought that reliable data would be furnished by experiments 
upon models, if all due allowances were made for dimensions 
and velocity. The different considerations with regard to 
models and ships arose chiefly from the circumstance that 
they moved on the surface of the water instead of under it, 
bow | created waves which ran away into the surroundin 
fluid, and carried with them a deal of the work whic’ 
had been done. The motion of the wave and its speed on the 
surface of the water was well known to depend on the force 
of gravity, the form of the wave, and the amount of go 
taken up by a given wave as a known quantity. If the 
general law of resistance of given submerged bodies varied as 
the square of the velocity, and the resistance to small sub- 
merged bodies was as the midship section of the body so to 

ak, and if those circumstances were combined together, 
the law of comparison would be this: that for a model, and 
for a ship similar to the model, if they assigned to both of 
them velocities proportionate to the square root of their 
dimevsions, for example, a ship 1000 ft. long, and a model 
10 ft. long, then the speed of the ship should be ten times the 
speed of the model, and the resistance at that velocity would 
be as the cube of the dimensions, namely, 1000 times the re- 
sistance of the model. He did not think they knew either so 
much as to what the form of ships should be, or their resist- 
ance, as Mr. Scott Russell would have them suppose. There 
was still a great deal to be learnt as to which form was the 
best. He was sure that the form which was best for mode- 
rate velocities was not the best for high velocities. He did 
not mean to say that the experiments would give everything 
which was required, but it was with models alone that you 
could have a sufficient variety of forms. He would not have 



































































Mr, Merrifield pee brane tigen ogame 
cussion on the details of the resistance of ships, or the pro- 
priety of the decision of the Admiralty. It was well known 


least resistance, he disclaimed any attempt to arrive at that. 
He did not say that the discovery of the form of least resist- 


solution of equations, or other problems, which were not of 
any practical value, on aceount of their complexity. He 
had not the advantage of possessing the whole of Sir Isaac 
Newton's works, but with regard to the parabolic spindle, 
which was Sir Isaac Newton’s solid of least calihese. be had 
no doubt that it was intended to refer to a solid wholly im- 
mersed in water. As to the resistance varying with the 
square of the velocity, it was a matter which, in his i 





| wood has shrunk 


i 
+ 
hl 
H 
Ve 


which it passes, and this little holdfast becomes less after 


with age, so that the only value of the 


| fastening power of copper metal bolts is left, but in the 
‘riveted ends of the bolts; and when this end breaks off, as 
|it frequently does in nine or ten years ing crystallised, 
j the fastening is of no value at iL.” Be keole of shi 





was open to considerable question. : 

Mr. Rawson said that Newton's supposition all along was 
that it varied with the velocity. 

Mr. Merrifield replied that the formula of the resistance 
varying with the velocity was the leading formula, but the 
question he wished to settle was, whether that leading 
formula was the absolute formula. 

Mr. Froude wished to say that he did not in the least ob- 
ject ‘to experiments upon full-sized ships, but he thought 
there would be very great difficulty. It would afford him 
great satisfaction to get any definite figures of resistance of 
well-formed ships. 

The Chairman said that the discussion had been a most 
interesting and profitable one. He would venture to sum 
up his impression of the opinion of the meeting by saying 
that, for the general interests of science, it was very agree- 
able to find that Mr. Froude had the intention of making an 
extremely exact series of experiments on small models, which 
could not, in his hand, do otherwise than produce much 
satisfactory information. If he might go further, he would 
add that the meeting did not see why, in sanctioning the 
minor experiments of Mr. Froude, the Admiralty had not 
thought fit, at the same time, to give them the plain absolute 


measurements and data, which were so urgently required | 


for the building of ships. If he rightly gathered the opinion 
of the meeting, it was the duty of the Couneil of the In- 


stitution to be grateful to the Admiralty for what they had 
done, and to repeat very urgently their desire that the Ad- 
miralty would give them the experiments, on a large scale, 


in the most direct form, which they had been so long asking 
for. 





ON THE SMALL FASTENINGS OF WOODEN 
SHIPS.* 
By Wii11am Poors Kise. 


Tue timber frame of a well-built house often lasts strong 


and undecayed for upwards of a hundred years, whilst the 
frame of a ship is considered old and worn out in less than 
twenty years. It is chiefly through the way in which the 
wooden ship is put together that its durability is so much 
less than that of the house ; surely an inquiry into the subject 


of how greater durability may be given to ships in these 
days, when shipowners are subjected to competition with all 
the nations upon the earth, cannot be devoid of interest. 

The small fastenings of ships are trenails, iron bolts, and 
copper metal bolts; each have their advantages and defects, 

The trenail, generally an oak bar of from 14 in. to 14 in. in 
diameter, is a cheap fastening, apparently strong. It fearries 
no galvanic influence from the outside copper on the bottom 
of a ship to create rust in the ironwork within, and is 
vulgarly considered the very stamina and constitution of a 
ship; still it must strike every one, not blinded by routine, 
that nothing can be more absurd than to prepare oak timbers 

uare, and cut out all the sap from them, at the cost of 
about a crown per foot cubic, and then drill this expensive 
timber full of holes from 1jin. to I}in. wide, in order to 
drive in trenails, and thus take at least half the strength out 
of the timber. 

About sea ports, where old eer are broken up, many old 
timbers are met with in the fields spotted with two large 


holes in about every foot of their length; deeay will be ob- | 


served in all these holes caused by the woody fibre being 
bruised by trenail driving, for bruised fibre gives nourish- 
ment to dry rot fungus. Tirenaile having been squeézed in 
driving become rotten and weak, cease to hold the planks to 
the timbers with firmness, get bent, and allow ‘a ship to bend 


and yield throughout its whole frame—this is hogging |; 


and sagging. ; 

Iron bolts and spikes are the cheapest strength that can be 
put into a ship. They are the handiest fastening that « 
workman can use; an a little rusting allows a very small 
fastening. to take a strong hold ; in fact it is everything 
that could be wished, did it but last without decay, as iron 
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fastened to the keelson with long thick copper bolts (say 6 

| long) often drop out on the removal of the blocks under the 

|keel in the graving dock, when a ship is bilge-shored for 

| caulking the garboard strake. I have had a ship put back 

| from sea that was entirely fastened <n ooEe metal bolts, 
ing. 


| because her sternpost worked and was 


driving an iron bolt near the loose copper bolt, whilst in the 
and th i 


Roads, the sternpost was secured, 
fectly safe for a long voyage. 


| ‘Trenails are too 


cheap and useful as plugs for keeping out 
- . 


|leaking water to be given up in wooden oe ; 
| but the disadvantage of their unwieldly size boring through 


jand destroying ev 
| possible. Trenails 


erything should be reduced as much as 
should be always of the best materials, 


creosoted to prevent the introduction of dry rot, kept small 
|in size to prevent their doing immoderate harm to the worthier 
| parts of the ship, aad driven short to obviate the destruction 
| of timbers and floors. 

| It is agreed on all sides that iron bolts must never be used 
jin the wake of copper sheathing. Indeed to insure the dura- 
bility of the structure of a ship iron bolts should never be 
| driven at all, except in situations where they can be 


and replaced. 


A very old ship is never opened, but what her futtocks and 


| timbers are found crippled, and rendered useless where iron- 
jframe bolts have passed through their middle. 


Covering iron belte with zine (called peewee does not 
surround- 


rotect the iron from rusting, as the acid of the 
ling the bolt soon dissolves off the zine cover, and corrosion 
proceeds with all its concomitant evils. 
A large quantity of copper metal fastening is now required 


|in first-class ships. 
| greatest strength a' 
| The serew form, 


It is expensive. Let us inquire how the 
t the lowest cost can be got from it. 
I believe, will be found the strongest and 


; cheapest method for the use ofeopper metal. This form gives 
}a secure hold and does not injure the wood, ifthe pitch of the 
iscrew be kept high; that is, the threads of the screw be kept 


|far apart. I have 
|instead of trenails. 
The bolt is mow 


out | 
jin a 4-in. bolt of Prince’s metal weighing 19} oz., cost. 
jing 9d. This screwed through a 3-in. ple 
| timbers 4 in. and requires no rivet; as I have start a 


been accustomed to use screws 7 in. long 


lded in threads three turns in an 
the 


|deal end from a 4 in. thick piece of oak, secured in this manner 


| with a strain of 86 


ewt. suspended, without having been able 


| to produce the least separation of the deal from theoak. The 
necessity of a through fastening does not exist as the timber 
can be secured to the ceiling by a similar screw to keep it 
exactly in place ; thus @ length of metal bolt is saved, the 
timber but slightly w: and the strength of the frame 


immeasurably ine: 


For larger fastenings, such as those for securing timbers 
and floors to iron riders, I have used a thread } in. in height 
placed round outside ew Prince's metal bolt, instead of 


\eutting into the body o 


lin 2 in., a length of 14in. weighs 3lb., and costs 2s. 6d. I 


found a strain of 
jserew throu a 


49 owt. was barely sufficient to tear this 
8 im, deck deal end, and of course a 


|longer length screwed into oak would require a heavier strain 


| for its removal. 


| runs into 


of using short 
nails and iron 





|that it will bend me a oie i, sn I believe. wal 


| Pure copper cannot be eastdnto a screw form of any 
\strength, and therefore I havestsed Prince's metal (a mixture 
|of 16 oz. copper, 3.0m, sinc, and 4 os. tin). This mixture 


o 


of the mould ; is so 


and the old plank screwed back again avithout 


whilst we know that in cases ceiling oF 

pret belies eee new material. 
I merely mention as inci of m 

not as examples to be implicitly followed ; 


metal screws be ad 
ts be only used spari 


the bolt, in order to preserve its | j 
jlateral strength and rigidity, The turns of the serew are three 
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The strain a screw bear in wood was 
Gee et tak ela eines one me 
nities rvation, ing over 
and as to copper bolts not becoming crystallised, seen 
many bolts made of pure copper so affected. It might not be 
generally known, but pure ow pai after it had twenty 
years in its » orystal very considerably did not 
propose to use screws, because they were weak; but he 
vreposed to use Prince’s motal, whieh was the approach 
to i, snd wen concidenably Resa With regard bolts 
in teak-built vessels, he mention that be | a teak 
vessel fastened with iron bolts. She was about a 
old, and thay ed hous, attend to renoes eet its, 
for they actually corroded the wood, and spoilt of the 
t Galvanised bolts had been spoken of, but he did not 
a of them, If the damp came to them, they very 
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BAUMANN’S DIRECT-ACTING STEAM PUMP. 
CONSTRUCTED BY MESSRS. ALEXANDER WILSON AND CO., ENGINEERS, VAUXHALL TRON WORKS, LONDON. 








So much ingenuity has been expended during the past 
few years in devising direct-acting steam pumps, that to 
the casual observer there seems to be but little room for 
further novelties in that direction. Notwithstanding this, 
however, new plans are brought forward, and improvements 
continue to be made with a persistency which proves that 
the numerous advantages possessed by pumps of the class 
we have mentioned have created a great and increasing de- 
mand for them. One of the most recent arrangements 
which have been introduced with practical success is that 
of Mr. A. Baumann, of the firm of Messrs. Alexander 
Wilson and Co., of the Vauxhall Ironworks, Wandsworth- 
road, whose plans, illustrated by us in the annexed en- 
gravings, are worthy, from their simplicity and ingenuity, 
of special notice. 

In the general arrangement of Mr. Baumann’s pump 
there are no great peculiarities, the steam and pump cylinders 
being secured to a bed-plate, in a line with each other, while 
the two pistons are fixed on the same rod. The pump is 
double acting, and the valves, which are faced with india- 
rubber, are arranged so that they are very readily accessible, 
as shown in Fig. 5. 

The special feature of the pump, however, is the arrange- 
ment of valves adopted for effecting the distribution of the 
steam to the steam cylinder, and this arrangement we must 
now proceed to describe, referring for that purpose to Figs. 
2,3, and 4. At first sight this arrangement of valves may 
appear rather complicated; but the complication really 
exists only in appearance, and the arrangement when under- 
stood will be found to be exceedingly simple. Referring to 
Figs. 1 and 2 it will be seen that there are three piston 
valves contained in suitable chambers placed above the main 
steam cylinder, these valves being of twokinds. The centre 
valve, C, is that by which the distribution of the steam is 
really effected, while the other two valves, F, F?, which are 
of similar form, are merely used for giving the necessary 





movement to the centre valve, C. The centre valve, C, it 
will be noticed, consists of four discs, C,C',D,D*, of the 
same diameter, and formed on the same spindle; while the 
valves, F and F', each consists of three dises, F, G, H, and 
F', G', H?, the discs, G and G' being of a less diameter 
than the others. Each valve is made of cast iron, and 
consists of a single piece, and spindles, J, are provided for 
moving the central valve by hand, if necessary, to clear the 
cylinder of water at starting. 

The cylinder in which the central valve works communi- 
cates at its upper side and at the middle of its length with 
the steam entrance port, 8; while the cylinders of the two 
other valves each communicates with the exhaust pipe by 
ports at E, E',as shown. In the Figs. 2, 3, and 4 the steam 
and exhaust ports to which we have just referred are re- 
presented as if they communicated with the bottoms of the 
valve cylinders instead of their tops, and this has been done 
to mark their positions more clearly, and to enable the 
action of the valves to be more readily understood. It will 
be noticed, also, that the three valve cylinders communicate 
with each other, and with the main steam cylinder by 
passages, as shown. : 

When the three valves are in the positions shown by Fig. 
2, the steam entering at the steam port, 8, passes in the 
direction, shown by the arrows, to the steam passage, A’, 
and through it to the main cylinder, the piston being thus 
caused to move in the direction marked by the arrow at the 
bottom of the figure. At the same time the exhaust steam 
from the steam passage, A, at the other end of the cylinder, 
passes in the direction, shown by the arrows, to the exhaust 
escape port, E’. As soon, however, as the piston has accom- 
plished such a length of its stroke as to pass a port communi- 
cating with the passage, B, shown in dotted lines in Fig. 4, 
the steam from the right-hand end of the main cylinder 
passes up through this passage, and enters the cylinder of 
the valve, F, between the disc, G, and the cover. As soon 








as this happens the pressure of the steam against this disc, 
G, causes the valve, F, to be forced over into the position 
shown in Fig. 3, this movement, in its turn, admitting the 
steam between the discs, C and D, of the central valve, as 
shown by the arrows. The discs, D and D', of the central 
valve not fitting tightly in their cylinder, this admission of 
steam destroys the equilibrium of the valve, and causes it 
to move over into the position shown by Fig. 4, and thus 
changes the distribution of the steam to the main cylinder. 
Almost simultaneously with this movement of the central 
valve, the cushion of steam enclosed between the disc, H, 
of the valve, F, and the adjoining cover causes the return 
of that valve to its normal position, and the parte thus 
assume the positions shown by Fig. 4, the piston moving 
from left to right, and the courses of the steam and exhaust 

being those shown by the arrows. Of course, when 
the approaches the end of its stroke, the steam pesses 
up through the passage, B!, and the valve, F', is acted upon 
in the same manner as the valve, F, was during ihe opposite 
stroke, the effect being that the central valve is shifted 
back again to the position shown in Fig. 2. 

It will be seen that the valves, F and F', have merely a 
pulsating movement, being alternately shifted as the ends 
of the stroke are approached, and by their movement caus- 
ing that of the central valve. In practice, the action of 
the arrangement we have described is excellent, and we 
have seen it working equally weil at high and low speeds, 
and even with the exhaust throttled, so that but a very 
slight effective difference of steam pressure remained to 
work the pump. We have also seen one of these pumps 

and started several times in the course of a single 
stroke, and in each case the start was made at once without 
hesitation. Some of Mr. Baumann’s pumps have now been 
at work several months without showing any signs of 
failure, and there is, in fact, no reason why the wear and 
tear should not be very small, The piston ‘valves have 
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ample bearing surface, and from their form they necessarily 
move with great freedom, while, even if they become worn, 
they can be replaced at a very slight expense. The three 
valve cylinders are closed at each end by a single cover, the 
removal of one of those covers giving full access to the 





Srom page 28.) ; 
length of the structure, of which we publish 


further on 202, is 1184 ft., and it forms a con- 
tinuous ( ead te end. The girder is rigidly 
fastened 


of the middie piers, and is left free to move 
upon rolléfe om the abatment, whilst om the other side 
rollers are placed upon the second middle pier, and alse upon 
the adjacent abtment. The form of the roller frames is 
shown in Figs. 14 and 15, published last week. The upper 
and lower plates are of cast irom, and the rollers themselves 
are wrought. The bearing surfaces of the plates are planed 
to a true surface, with flanges at the side, 1 in. deep, with 





shorter points are driven, and the spaces between the wires 
are well filled in. The’ ends of the wires are then cut off, 
and bent over the ends of the points. Lead is then melted, 
and poured into the joints so as absolutely to fill all the 
interstices, after which the surface of it is dressed smooth, 
Fig. 25 shows the method employed in attaching the wire rope 
stay to the wrought-iron stirrup which takes hold of the 
end of the transverse girders. The stirrup consists of a 
round iron, 1f{in. in diameter, bent to embrace the cross 
beam, a half-round cast-iron filling piece being introduced, 
in the same way as is shown in Fig. 6, at the short stays 
introduced at the end of the truss. The block inte which the 
ends of the stirrap iron fit is shown in plan, Fig. 24, the 
rope being fastened in precisely the same manner as has 
just been explained for seeuring the cables to the anchor 
plates. The face of the block takes its bearing against two 
nuts placed on the screwed end of the bent strap, and by 
these the stays can be adjusted ip length, care being taken 
to keep them straight by light wire fastenings, which con- 
fect them to the suspending rods. 

Between each double row of truss posts are hung two 
wire cables on each side of the bridge; each cable is built 
up of 19 ropes, of 24 in, diameter. Fig. 29 shows a section 
of one of the cables, and the manner in which the ropes are 
laid. It will be seen that they are in five rows, s@ disposed 
as to form a hexagon, a figure maidtained throughout the 
entire length. 
F1C.27. 








a bevel of one-third, by which the rollers are confined in 
place. The rollers at the ends are rounded off with a curve 

in. radius, They are not confined in position by end 

ames, but are placed’ close together where the pressure 
upon theny is very great, and are separated by strips of 
wood where theré is lexs stress wpomthem. ‘Their length is 
4 ft. 4in., amd their diameter Sim. “The thickness of the 
bearing plates above and below i#'8 in. The towers resting 
on the roller plates are 62 ft. im height, and each is com- 
posed of two shafts, which form # partof the trusses, and 
are secured thereto. Each shaft is composed of three 
columns, aad every columa is built-wp of four, six, or eight 
seyinents. » * 

In Fig. 13 te shown asection of one of these a column com- 
posed of six such parts The segments are rolled in lengths of 
20 or 30 ft , and are arranged so as to break joint with each 
other. Figs. 20 and 21 show the construction of the towers, 
and it will beween @hat:thev are braced transversely by a 
system of channel irons and diagonals. In addition to these, 
two latti ute connect the top of the towers with the cast- 
iron sadd ‘ ‘upen the upper face of which the columns of the 
towers rest. The truss posts at the towers are fastened to 











the shafts, as are also the upper chords, and in the direction | 


of the trusses, the tower is 
braces, as well as by guys of wire rope, shown in Fig. 21. 
On the top of the towers are placed the cast-iron saddles, 


rther stiffened by four lattice | 


each 8 ft. tong, by Ott. Gin, wide at the bottom. The | 
details of these aré shown in Figs. 10,11, and 12. They | 
are secured in position in the following manwer: At the top | 


of each column, immediately below the under side of the 
saddle, the space: betwpent the segments of each column is 
filled with a curved bracket, as shown in Fig. 13. Each 
bracket is drilled to receive two bolts, and the saddle takes 
its bearing upon the towers over three columns, as shown 


| 


in Fig. 11, the small bolts before mentioned passing through | 


the segmental brackets in the body of the cast-iron saddle. | the trusses; they consist of rolled channel iron 9 iv. deep, 
The maximum depth of the saddle is 2ft., and its upper | and made continuous from end to end. The bars forming 
face is curved for the reception of the stays and cables; | the arches are also channel irons, of which a section is 
that of | given in Fig, 28. 


the thickness of this curved plate is 24 in. ; 
the bottom plate, 3 in., and the two are connected by a 
series of vertical ribs 2 in. thick, as shown in the section. 
The width of that part of the saddle which receives the 


cables and ropes is 18} in., and at that distance apart cheeks | plates in each case oceur over the posts. 


are placed on each side, as shown in Figs. 10 and 12. These | 


are 21 in. high in the centre, decreasing to nothing at the 
ends, and in two places recesses are cut in them, as shown 


there being no rivetting employed in this part of the 


in Fig. 10, in which check bars are laid actoss to keep the | 


cables from shifting, and which are bolted to the upper side 
of the saddle. The saddle is so shaped that the wire ropes 
which lay within it fall into their respective places, as 
shown in the cross section. Four ropes are placed in the 


bottom row; they, together with the two outside ropes of 


the next row, compose the six stays. The next three middle 
ropes form the lower portion of the cable with which the 
rest of the saddle is oceupied. 

Figs. 5, 6, 7, 8, and 9, show the method in which the an- 
chor plates are secured, and their details. Each plate is 4 ft. 
2 in. lung and 6 ft. 8 in. wide, 8 in. thick in the body, and 
3 im. at the edges, with a flange running along its whole 
length, on the face, which is perforated with nineteen 
circular holes 24 in. diameter, These holes taper to the 
back of the plate where their diameter is increased to 5 in. 
excepting the middle row, where the enlargement is made 
elliptical to savé room. As shown in Fig. 7, the plate is 
heavily ribbed around its edges. The face of the anchor plate 
is’ planed true, and receives the cable ends, the plates 
being upon the upper row of beams at the 
énds of the arched ribs. The cables are secured to the 
anchor in the manver shown, the method which was 
pursted by the late Mr. Roebling for 27 years. The ends 
of the cables being taken through their respective openings, 
a number of long iron points are driven in between the wires, 
amongst which oil has been poured to make the former 
drive easily. This being done a number of smaller and 











In laying down the rails upon the platform of the bridge, 
great care is exércised to obtaim a continuous bearing. A 
block of cast iron 20in. long, formed on one side to corre- 
spond with the contour of the rail, and of a similar depth, 
fits on the onter side; on the inner a wrought-iron fish- 
plate is placed. Four 1} in. diameter bolts complete the 
fastening. ‘The central portion of the cast-iron block is 
level, the ends are tapered off, and the surface of the highest 
surface is chilled, to impart a durability to it, as the wheels 
of passing trains bear upon it in passing over the joints. 

The following is a summary of the weight of material 
required for the bridge, and of its cost : 


Torat Weieut ov Surensraevcrvene. 


2,220 683 


Weight of rolled iron ... . ee 
197,736 


Weight of rolled iron in towers... 





2,418,419 
Weight of rollers pe a ves 13,872 
Weight of tin covers to protect cables 4,900 
Weight of'raily... 0. re ae 55,300 
Weight of timbers ve ware tov 189,440 
Weight ofcastiron ... ils 178,270 
Weight of large wire rope cables 576,326 
Weight of smallcables ... one _ 16,662 





Total weight in pounds 3,453,189 


Tons = 15416 


Weight per lineal foot = 2,916.5 Ib. 


Aprroxtmate Cost ov SUrexstreucturRg. 
2,418,419 Ib. of rolled iron, including erec- £ 
tion ... os oe es 62,465 





13,872 Ib. rollers oes bes ose ace 186 
136 rollers, turned... ot ota ote “4 
4900 Ib. covers for cables... ota ia 253 
55,300 Ib. rails on platform ... ese ose 629 
4736 cubic feet of timber in place ... eee 597 


178,270 lb. of casting in place eve oe §6=—. 9,085 
Planing saddles and plates ... asd een 330 
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At intervals of 10ft. a wrought-iron strap is placed 
around the cable, and screwed up tight, to maintain its 
form, and to preserve the ropes from the deteriorating action 
of the weather, a light semicircular sheath of tinned iron 
covers the upper part of the cable for its whole length, see | 
Fig. 29. Figs. 28 and 29 show the two forms of suspension | 
rods employed, the one of wire rope, the other of wrought- 
iron rods. Each are Lgin. diameter, and are attached at | 
the upper end to the cables by the straps shown in the | 
drawing, and at the lower end by a stirrup, which passes 
round the end of the cross girders. Pigs. 3, 4, 20, and 21 
explain the arrangement of the upper and lower chords of 


bin. thick in the | 


They are 9 in. deep, 


web, and 3 in. wide on top and bottom flanges. These bars | 
are rolled in lengths of 20 ft., corresponding to the distance 
apart of the vertical posts of the truss, so that the euver } 


The joints are 
made good in all cases with bolts, as shown in Fig. 16, | 


| 
| 


work. There are ten bolts used at each joint, some 
| 


of which are screwed up tight, whilst others are provided 


| with distance pieces to serve as stay bolts, and niaintain | 


the proper distance apart of the channel bars. For that 
part of the length of the arch which rises above the level of 
the tap chord of the truss, the top channels are connected 
together by a } in. plate, as shown inthe section. Laterally 
between the panels the arches are stiffened by four channel 
bars, and also by stay bolts provided with distance pieces of 
gas tubing. The vertical posts of the truss are of the sec- 
tion given in Fig. 19, 9 in. deep, 4 in. wide, and } in. thick, 
having a weight of 251b. per foot. Except in the centre 
span the length of these posts is 22 ft., but in the large 
truss it varies with the height of the arch from 22 ft. to 
44 ft. Each truss has two rows of posts, as seen in the 
general drawings, and in the details Fig. 16, placed 2 ft. 
apart in the clear, and they are connected at intervals by 
bars 1} in. square, spread out at the ends so as to give space 
for rivetting them to the posts. Fig. 4 shows the general 
arrangement of bracing the truss, and it will be seen that 
in the centre of the span which Fig. 4 represents, the pres- 
sure upon any point is spread by the rods over four panels, 
or 80 ft. of truss. For every row of posts there is a sye- 
tem of diagonals ; consequently there are four lines of rods, 
each 14 in. diameter. Fig+. 26 and 27 show different views 
of the ways of fastening the rods, and it will be seen in the 
general figure that all the reds radiate towards central rings, 
at which points they are screwed up, so that the entire sys- 
tem can be maintained in a proper state of tension. 





576,326 lbslarge wire rope ... one oe Deen 
16,662 Ib. small wire rope ... op one 585 
592,988 Ib. small wire rope for erection ... 2,450 
240 sockets for suspension rods... ove 149 
212 cable straps owe eee one eis 87 
Allow for temporary wouks .., exe ~ 
84,932 

Ten per cent. for contingencies ’ = 8,493 
Total cost of 1184 ft. 93,425 


Cost per foot run oss: M82 
We are indebted to the valuable work of Mr. Roebling, 
published, since his death, by Mr. Van Nostrand, of New 


| York, for the illustrations which have accompanied the de- 


scription of this bridge. 


A Pecusian Rariway.—In the interesting book “ Saddle 
and Sirloin” by the late Mr. Henry Hall Dixon—better 
known as the Druid—which has just appeared, the author 
displays an amusing affection for the Newcastle and Carlisle 
Railway, on account of its venerable age and other pecu- 
liarities. It is one of the oldest lines in existence between 
two important towns; there are no express trains ; every train, 


| bar one, stops at every station, and does its punctual 


20 miles an hour. For years its up and down trains ran on 
the reverse side to every other railway. Lastly, it engaged 
as its guards and porters the coachmen and guards whom it 
had thrown out of work, and allowed them to wear white 
hats and searlet coats. “A neighbouring railway elected a 
policeman with a wooden leg, but our old friend was not to 
be outdone, as it had, years before, selected a man with no legs 
as station master, and when the train arrived he rode about 
the Biaydon platform on a donkey collecting the tickets.” 
Eecentric characters abound in this region. When John 
Hodgson, the parish clerk of Wetheral, applied to the rail- 
way directors tor a gate-keeper’s place, he took care to remind 
them of his professional status by writing thus, “ land my 
stout sons can not only keep, but carry the gates ; yea, even 
the gates of Gaza.” 





Exutsitions at Napies, Turin, ayp FLorENcE.—lItaly 
is making active preparations for three great shows. The 
International Maritime Exhibition, which is to take place 
at Naples; the National Industrial Exhibition, at Turin ; 
and, finally, the Exhibition of Female Work, at Florence, 
next autumn, are al] three of them events which will be 
of the utmost importance to the industry of the country. 
The Minister of Agriculture and Commerce has lately 
sanctioned the regulations for the Maritime Exhibition, 
and the common council of Naples unanimously resolved 
to give 40001. towards it. The objects exhibited will be 
distributed into ten groups :—1. Naval architecture ; 2. Steam 
engines; 3. Harbour and various marine establishments ; 
4. Timber, metals, and combustibles; 5. Various articles and 
materials used in rigging and fitting up ships and in 
navigation ; 6. Nautical instruments, apparatus for saving 
life, and arms for the merch#ht service; 7. Provisions for 
ships, sailors’ clothes; 8. Fishery department ; 9. Scientific 
section ; 10. Principal kinds of export merchandise of Italy. 
The exhibition will be opened on tbe first of September, and 
closed on the 30th of November. Asthe Syndic of Turin 
has been nominated to the presidency of the commission of 
the Tarin exhibition, and as he has lately been called to 
Florence, it is clear that the undertaking is favourably 
received by the present Government, in spite of the rigorous 
system of economy which it bas introduced. It remains to be 
seen whether the éxhibition ean be carried out in 1872,— 
LI A 4. sale Th Ji, 
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THE EJECTOR-CONDENSER. 
Morrow o. Barciay. 
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drical nozzle, whilst that for 
will be made annular and surround the irét-named nozzle, or 
otherwise both nozzles may be 

spindle or core piece. Thus the exhanst steam frori one 


sr jet, and that from Abe’ other cylinder will pass 
rough the outer orifice ia the form of an annular jet sur- 


rounding the other, so that thé steam from each cylinder is 
thus alternately discharged through the latéeel Todaction or 
current inducing tube or tubes, accord as one Or more 
than one tube is used common fo ‘exliaust pipes, and 


tion at all. it is merely two jets or currents of steam. They 
aid one another in the motion—they communicate motion to one 
another, and the one that is last in motion being the strongest 
current for a time, has a tendency to clear away what remains 
of the other, and so create a more vacuum on that side 
of the engine in the exhaust part of the 

Then be comes to low-pressure engines, and he says,—‘ In 
low-pressure engines I prefer to uee water as the current- 
indueing fluid, the nozzle for which may be so formed as to 
produce either a cylindrical central jet or an annular jet, which- 
ever is desired, and the exhaust steam may either surround the 
water or vice versd before entering the induction tube, the in- 
ternal curve of which may be varied to suit particular applica- 
tions and the different fluids or gases to be used. In this ar- 
rangement, a full vacuum may be obtained with a very low head 
of water, which water may be raised by the direct action of a 
jet of steam from the boiler.” You see his description as appli- 
cable to low-pressure engines is much less detailed, and mach 
shorter than what he has given with reference to high-pressure 
engines, and the reason is, because mach that he said before 
as applicable to high-pressure engines, would necessarily 
bave been repeated if he had given the same full direction 
with regard to low-pressure engines—the principle, how- 
ever, remaining’ the same—the water in this latter case 
being introduced as the current-inducing fluid instead of 
one of the jets of steam. In the low-pressure engine, of 
course, if you have two cylinders, you will have not only the 
water, but you will have two currents of steam; and these 
three currents—the water and the two steams—will aid one 
another in the same manner as he has already described, by the 
lateral action of the fluid. It is only necessary further to refer 
you to one other passage of the details of the specification con- 
nected with the application to steam engines, and particularly 
to low-pressure steam engines. He refers to certain Figs. 5 
and 6, which | would have shown to you had it not been that 
you really have seen them constantly in models, and it is not 
worth while therefore to trouble you with anything new. You 
know quite well what is the nature of the apparatus as shown in 
these models, as applied to low-pressure condensing engines. 
Now what he says is this: “ Figs. 5 and 6 are longitudinal sec- 
tions of two different modifications of apparatus constructed in 
accordance with and illustrative of my said improvements as 
applicable to’ and for the purpose of inducing eduction currents 
or vacuum in the exhaust pipes of double cylinder low-pressure 
or condensing steam engines. In the modification of my said 
invention as adapted fora pair of low-pressure or condensing 
steam engines represented iu Figs. 5 and 6, A is the exhaust 
pipe of one cylinder, and B that of the other, and C the induc- 
tion tube, while D is the injection branch pipe through which 
the condensing or injection water enters the apparatus, which 
takes the form of a central jet at the nozzle E. This central 
jet of water through the nozzle E is maintained when the en- 
gines are working by the alternate discharge of steam from the 
cylinders at the pipes A and B, and on starting the engines the 
jet of water may be produced by a central jet of steam through 
the pipe F and duplex or cased nozzle, F*, direct from the boiler 
regulated by a valve or cock, which may be closed as the engines 
increase in speed. The water passing through the centre ot the 
apparatus gets an impulse from the annular jet of steam at A?, 
which produces a vacuum in the pipe, B, and a similar impulse 
produced from B produces a vacuum in the pipe, A, respectively 
and alternately as the steam escapes from the two cylinders. 
When a head of water of about 7 or Sift. can be obtamed, the 
central steam jet at F! may be dispensed with altogether, or 
when a pump is used for forcing the central jet of water through 
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© claims there unquestionably is an apparatus 
By oe Tp a 
" i use of a jet or of steam 
the purpdle of s"sacoum ‘parti racum nthe 
cylinders of -pressure engines, as deseribed.” | 
Hew, Gin way ts whieh Be pectess « sonanes Ietae agnedere 
of pressure as aaa ka, 
paratus which he im is just a 


invention to a double cylinder low-pressure engine, where there 
are two or more separate or distinct passages for admitting the 
exhaust steam. 

Therefore, gentlemen, upon. the construction of = 
what I have to tell you in point of law may be summarised thus 
The patent invention, as described in the specification, consists, 
so far as regards its application to steam epgines, in the con- 
struction, arrangement, and use of apparatus for the induction 
and exhaustion of fluids specially described in the specification, 
and every mere modification of the apparatus so specially de- 
scribed, for the purpose of producing a vacuum, or partial 
vacuum, in the cylinders of high-pressure engines, also for the 
purpose of applying a jet or jets of steam to impel water through 
the apparatus, 60 as to produce a vacuam, or fpartial vacuum, 
and also for the purpose of admitting exliaust steam into the 
apparatus from two or more separate and distinct passages, so 
as to produce a vacuum or partial vacuum. The patent does 
not compreiend—and I beg you to observe this, gentlemen— 
every mode of producing, or every apparatus for producing, the 
induction and exhaustion of fluids; por does it include every 
mode of producing, or every apparatus for producing a vacuum, 
by means of the application or use of the lateral action or in- 
duction of fluid; nor does it include every mode of producing, 
or every apparatus for producing, condensation in low-pressure 
engines by means of the lateral action or induction of fluid. In 
short, gentlemen, to express it in popular language, the inven- 
tion consists in the use of the apparatus, which is described in 
the specification, for the different purposes there described, and 
nothing more; and if any man invents a new apparatus for 
producing similar results, although it may be by the application 
of the principle or law of the lateral induction of fluids, he 
is perfectly at liberty to do so for anything contained in this 
patent. 

. Now, keeping that in view, we proceed in the next place to 
consider whether this invention, seach as we have ascertained it 
to be, has been infringed by the defender at any of the places 
mentioned in the pursuer’s issue, firet at Addiewell, and secondly 
at Fauldhouse; and I rather think I may say that it is not dis- 
puted tha: at Addiewell and Fauldhouse, and one of the engines 
at Kilmarnock, that is tosay, the foundry engine at Kilmarnock, 
the apparatus used by the defender is substantially the same ; 
I don't mean the same with the patentee’s invention, but they 
are the same with one another. They are all of the same con- 
struction. Now, is that apparatus the same fas the patentee’s? 
Is it within the description of his specification? 1 think the 
best thing Lean do in the way of aiding you to a comparison 
of the two—having now ascertained what the apparatos is that 
the patentee has claimed—is to give you a description of the 
apparatus used at Addiewell and Fauidhouse, and the foundry 
engine. There are several witnesses who speak to this, but 
they certainly have not all the same means of judging of the 
apparatus. Take, for example Professor Ranke, who is one 
ot the most important witnesses for the pursuer—naturally 
from his position and bis great ability—and let us see what he 
says. He says: “1 examined the engine at Addiewell in July 
last. There was an engine in the course of construction. ~ I 
think the parts were all there. I understood it was being con- 
structed by the defender. It was a condensing engine, and the 

denser was on Morton's principle. The preportions and 





the nozzle, E, and apparatus it may be advisable or 7 to 
use a regulating spindle.” Now, abstract from this the manner 
in which the water is obtained—which is immaterial—and also 
abstract the casnal and merely permissible use of the jet of 
steam. derived from the boiler, neither of which are esseotial 
parts ot the invention at all, except that, perhaps, he does claim 
that central jet as an incident of the invention, on which I may 
have a word to say hereafter—and you find that this application 


of the invention to a pair of line, that is to say, 
to a condensing engine that bas two is this—the jet of 
water is acted upon by the steam which comes from the one 








dimensions were somewhat different, but in essentials it was 
the same. It bad a central water nozzle, surrounded by an 
annular steam nozzle, the combined current from which went 
into a slighly expanding induction tube. The effect of this was 
to be that the water would act laterally on the steam.” He 
says, “ was to be,” because he did not see the engine in action, 
He did not see it even put together. He saw it only in pieces. 
“This would be substantially the same as Morton's, but it ix 
not so well proportioned as his The valves in the 
Addiewell engine are more likely to be useful there than they 


: | from the cylinder; and 


iia net 


! 
rer 
£ 


: 
E 















etl 
gittse 
“Fil 
Hid 


















was on 
tle air was drawn in, and the 
being spoiled, there came 
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leer 9 ne in Mr. Bramwell’s” 
true, and he infers it from what hé 
that the water is admitred in ‘th.t 
that the first and st it emission of 
that were so, then the on 
which these two currents could very well act w 
80 as to carry them out of the in-trument, would be 
lateral action of the two currents of fluid ; and he conies 


conclusion accordingly, that that is the way in which t 
themselves through the valves below, and conga ht 
that is just an apparatus for the producing of an 


in 
the cylinder by means of the induction ef these wwo currents of 
fluid; or, in other words, that that is am indaction us 
substantially the same with Mr. Morton's. - But’ ; 
Mr. Bramwell and Professor Rankine aré both subject to 
observation, that their knowledge of these condensers is ve 
limited, and confined to a single visit—I both 
of them; and a great deal of the opinion which they formed 
upon that subject is derived by inference from certain experi- 
ments that they made with the stop-eock and otherw 


(To be continued.) 
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Tae Late Me. Joun Wittiam Hetwxe.—We have to 
record the death of Mr. John William Heinke, M, Inst. ¢. 
The deceased gentleman was an active member of the firm 
of that name, the well-known submarine engineers and diving 
apparatus manufacturers, 


we 





Prnaer Id J f pian Ais ay io the Times speaks 
as follows of the Ja now being negotiated in 
country: The Salen Merk Exehange, as the centre 
financial negotiations of the world, is about to open 
connexion, A loan of 1,000,0001 for the Imperial. Govern- 
ment of Japan, contracted under t b 

as special commissioner, is introduced 
Schréder and Co. The price isto be 98, and the rate 
interest 9 per cent. per annum ; the principal redeemable 
par within 13 years by annual drawings. The object is 
connect by railway Yedo, the capital of the empire, 


Yokohama, Osaka, and the of baie. oF gece 


comprise several millions of 


wh’ 
ict 


[ 
i i 
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trading communities of thé country. As a security 
the entire ype Duties of the Empire, said to amount to 
600,0001. or 700,0001, annum, ate to be assigned, together 
with the of the intended lines, which are all 0 be 


within three or five years; and the 


Corporation, who have had experience of pecuniary 
imtercourse with the Japanese and people, are 
to be the ts for the ipt and transmission of these 
funds. aueho ugh to — Japan oa 
com parative! . 
Seated be the etecahens iedlegianes of ho Quad’ See 
with England and the United State- during the past few 
years, and the conclusions of the various merchants engaged 
hag tnecr ag sae: Mew gerbera gece tga 
alike to ee ew good faith of 
the Government and people. may reasonably be anti- 
peer wether ier ene fio geek rowher Sox By od 
down in the commencement of public monetary relations 
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MAGNETIC IRON SANDS OF CANADA. 
Tue American ot Bae a ts Sine 
otis ben le Oy ob oy’ Sentieeiie Iniek bas 
and stee! masters : 


magnetic 
titaniferous sand and from the silex by a magnetic separator 
which, according to Dr. Hunt, will, in one hour, separate 


t and 
New Zealand, are well known. Dr. + ey agen 
reliance upon the magnetic se tor for success in wor 
the pool This se a oF i the invention of Dr. Larne. 
Professor of Chemistry in the Laval University, Quebec. 
The advantage arising from these sands is found in their 
freedom from phosphorus and sulphur. _ 

“In this connexion it will be interesting to speak of the 
metallurgical —— of reducing these magnetic sands, as 
performed at Moisie, a name not found in Lippincott’s Gazet- 
teer, and, therefore, needing some notice asa place. Moisie 
is said to be the seat of the most northern ironworks of this 
continent, and remarkable for the exclusive use of the mag- 
netic sands spoken of above. Moisie is near the mouth of 
the St. Lawrence, some seventy miles west of Anticosti island, 
at the mouth of the Moisie river, which empties into the St. 
Lawrence upon its northern shore. The sands are about 
half a mile distant on either side of the works, which consist 
of charcoal bloomeries, or modified Catalan forges, with all 
their necessary accompaniments. The blast is heated in U- 
pipes, placed in the chimney. The hearths have each a cast- 
iron frame, are $ft. square and high, closed by a plate in 
front for a foot from the bottom, with slag-holes and with a 


: 


shelf on the level of the tweer, which is semi-circular, with a 


radius of an inch, placed on one side at an inclination of 15°. 


The ore is thrown upon the fire from time to time, as the | 


bloomers see fit, until a bloom is made of the average weight 
of 200 Ib., and after about three hours’ work. An interesting | 
fact appertains to the charcoal economies of the place. The | 
charcoal is burned in kilns cylindrical at the bottom and 
dome-shaped at the top, of about 30 ft. diameter at the base 
and 25 ft. high, with walls a foot thick, and requiring about 
40,000 brieks. They hold about 100 cords apiece, yielding 
4000 bushels of charcoal; require about 25 to 30 days 
burning, affording a fine coal at a reckoned cost 44 cents a 
bushel, weighing 14 |b. to the bushel, the wood being almost 
all fir tree and some birch, but small, and hence denser. The 
wood is supposed to cost at the kiln 80 cents a cord. Ten of 
these kilns afford about 40,000 bushels a month, a little more 
than is sufficient to supply four forges. Four forges make 
about 3 tons of blooms per day, using 1400 bushels of coal. 

“ Of the ore, it is interesting to know that the storms 
work the sand at times as well as could be done by manual | 
labour, leaving the true magnetic ore in irregular patches, | 
and advantage is taken of the beneficial effeet of the waves | 
and winds. A patch of sand 100 yards long by 50 yards | 
wide, averaging 2 in. thick, should yield about 7 tons of ore. | 
The separation of the ore from aad aul impurities is done | 
by washing tables. The gentleman from whose account we 
have derived our information for this condensed statement 
and who visited the place October, 1869, gives a very in- 
teresting description of the exceeding isolation of the works, 
and of the unlimited forests around, together with the 
loneliness of a situation which, as we have stated, is upon 
the northernmost boundaries of the iron manufactures of 
the North American continent.” 





Tas Prorosep Cuaner ts Rartway Taxation.—A 
return which has been issued shows the effect of the change 
in railroad taxation proposed in the Budget. To the public 
purse the result will be substantially the same as if the pre- 
sent 5 per cent. duty on passenger fares were reduced to 
4 per cent.; to the companies the result will be different. 
Supposing the same traific as in 1869, the North-Eastern 
will in future have to bear an increase of taxation to the 
amount of above 10,0001. a year; the Great Eastern will 
have ite taxation reduced by above 10,000/. a year. The 
Caledonian will have its taxation increased by 48001. a year; 
the Midland by 3770/.; the Manchester, Sheffield, and 
Lincolnshire, 30001. a year. As the total of the taxation is re- 
duced, the gains, of course, outweigh the losses. The South- 
Eastern will pay lees taxation than at present by 22,000/. a 
year; the South-Western, also, will gain nearly 22,0007. ; 
the London and North-Western and the Brighton above 
18,0001.; the Great Western above 17,000/.: the Metro- 
pe 90001.; the Chatham and Dover, 7000/.; the Great 
Northern, 6000/.; and the Bristol and Exeter, 40002. The 
total taxation is reduced by rather more than a fifth of its 

t amount; but such is the change in the incidence 
of the impost that the taxation of the North-Eastern, the 
Caledonian, and the Manchester and Sheffield will be in- 
creased by more than one-third, while the taxation of the 
South-Western and the Brighton will be reduced to less than 
half its present amount, and that of the Metropolitan to less 
than « third of the amount now paid, and the South-Eastern 








nearly as much. 


THE BOILER EXPLOSION 
(See Page 300.) 





AT SOUTHSEA. 





‘PROPOSED ARRANGEMENT OF LOCOMOTIVE CYLINDERS. 


DESIGNED BY MR. THOMAS DUNN, ENGINEER, MANCHESTER. 
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A rew weeks ago (vide page 226 of the present volume), 
we published a letter from Mr. Thomas Dunn, of Man- 
chester, in which he referred to the oscillation produced by 
the action of the steam in the cylinders of locomotive engines 
as usually arranged, and at the same time stated that he had 
designed modes of obviating this disturbance. We now 
publish a couple of diagrams which illustrate Mr. Dunn's 

»posed plans, the upper diagram showing an arrangement 
in which three cylinders are employed, while in that shown 
by the lower view there are two cylinders only. According 


to the first of these arrangements the pistons of the two out- | 


side cylinders are coupled to eranks which are fixed on the 


axle in « line with each other, while the piston of the central | 
cylinder is coupled to a crank formed in the driving axle at | 


night angles to the other two. It is proposed by Mr. Dunn 
to make the central cylinder of the usual size, while the out- 
side cylinders are to 
one. Of course as the pistons in the two outside cylinders 
move to and fro simultaneously, there is no tendency tc pro- 
duce sinuous motion of the engine. 


ve each half the area of the central | 
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In the arrangement shown in the lower diagram the same 
end is attained by the use of three cranks in the driving axle, 
two of these cranks being in a line with each other, while 
the third crank is at right angles to them. The connexion 
with the cylinders is clearly shown in the diagram. This 
plan could be more readily applied to engines having coupled 
wheels than that shown in the upper figure. Both the chine 
we illustrate are attended with the inconvenience of requiring 
the boiler to be placed higher than usual, or to be specially 
shaped to clear the central cranks, while the plan shown in 
the upper diagram also involves the use of an additional 
cylinder; but apart from these defects Mr. Dunn's plans 
would undoubtedly tend to promote steadiness of running 
particularly at high speed, and there are certain circum- 
stances where it might be advisable to employ them. Mr. 
Dunn is evidently working in the same direction as Mr. 
Haswell, whose curious locomotive engine, “ Duplex,” was 
shown at our International Exhibition of 1862; but he 
has proposed arrangements which we think have some ad 
vantages over Mr. Haswell’s. 
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KNOWLES’S IRON 





In the substitution of iron for timber as a material for 
the sleepers of a permanent way, an unwearying ingenuity bas 
devoted itself to the design of almost every form of support 
for the rails. In most of the modern arrangements, cast iron 
has given way to wrought, as a more suitable material, 
more economical and reliable. Amongst the numerous 
modifications which present themselves, the form illustrated 
above is especially worthy of notice, and one which, so far 
as it has been tested, promises to perform all that is claimed 
for it by the designer. It will be seen from the drawings to 
consist of a sleeper or sole plate, the size of which varies 
with the character of the road, increasing from 12 in. by 
14in. for light lines, to 16in. by 18in. on heavy roads. 
The sleeper plate is rolled concave on the lower side, with 
small projections on each side, which run down the full 
length of the plate, whilst on the upper side, jaws are formed, 
to receive and hold the clips which carry the rail, and com- 
plete the chair. In the centre of the sleeper plate, on its 
upper side, and for the width of the lower table of the rail, 
the thickness of the sleeper is increased so that a shallow 
recess is left on each side, or the sleeper plate may be dished 
in the middle, as shown in the cross section. The clips 
themselves are short pieces of wrought iron some 6 in. long, 
and rolled to figure as shown, so that they embrace the rail, 
which is suspended from the under side of the top table; 
the width of the base of the clip corresponds with that of 
the shallow groove before mentioned in the top of the sleeper 
plate. At the joints the length of the clips is increased 
sufficiently to form fish plates, as shown. Transversely, 
the rails are coupled together by light tie rods which ex- 
tend across the track, one to each pair of sleepers, and two 
at every joint. The advantages claimed for this system of 
permanent way are economy, durability, and simplicity. 
It is made up of few component parts, and in possessing the 
advantage of a suspended roadway, a great amount of 
elasticity is obtained, and the under side of the rail is pre- 
served uninjured. 

The following figures give the weight and cost per mile 
of this permanent way, for a light railway, 4 ft. 8} in. 
gauge, and with rails weighing 40 Ib. to the yard: 








tons. ewt. £ «46. 


Rails, 40 lb. per yd. = 63 Oat 7 b= 46615 O 
Jaws, 4 in. x 4 in., 3016 prs., 

at 4.8 Ib. = 6 4t10 O= 6415 
Joint jaws, 15 in. x 4 in., 502 

prs., at 18 ib. = 4 Ofatic O= 40 7 
Tie rods, nuts, and washers, 

§ in., 2011, at 6 Ib. a: § 7zat16 O= 86 4 0 
Bolts, nuts, and washers, 

fin. 1004,atllb. = 0 9 atl6 O= 740 


Sleeper plates, 12 in. x 15 in. 
X fin., 3520 at 20¢Ib.=— 32 15 atll O= 860 6 O 
Royalty oe +0 ese = 000 





£1045 10 6 


A length of this line has been laid down at Stourbridge, 
at the entrance to a goods station, where a heavy and con- 


Total per mile ove 





£ se d. which is imbedded in some soft material placed in the 


ll 


PERMANENT WAY. 






stant traffic subjects it to an exceptionally severe test, which 
it bas hitherto withstood with so much success, as to prove 
all the advantages claimed by the designer for the system. 








RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1798, 8d.) William Armand Gilbee, of 4, South- 
street, Finsbury, patents, as the agent of Albert Brisbane, 
of New York, the employment, for the transport of mer- 
chandise, of hollow spheres propelled by atmospheric pres- 
sure through pneumatictubes. The spheres are of sufficient 
size to permit of the merchandise being packed within 
them. 

(No. 1800, 10d.) George Washington Oliver, of Liver- 
pool, patents the use of common peat instead of charcoal in 
the manufacture of gunpowder, and also certain arrange- 
ments of machinery for carrying out this manufacture. 

(No. 1802, 8d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Isaac Edwin New- 
ton, of Waterbury, U.S., the method of fixing diamonds in 
stone-cutting saws or dressing instruments which is shown 


Fi 


CF 


by the annexed sketch. In this latter d is the diamond 


recess, a, formed in the pair of blocks, BB. These blocks 
are shaped as shown, and are secured in place by a couple 
of keys. 
| (No. 1804, 1s. 6d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Samuel Lewis and 
| William McFarland, of Brooklyn, U.S., an arrangement 
| of submarine drilling apparatus designed to be worked from 
a raft or vessel, The: apparatus is of simple construction, 
and we believe that there are many situations in which it 
would work well. 

(No. 1809, 10d.) Alphonse Lafargue, of 10, Park-road, 
Newcastle-on-Tyne, patents arrangements of weighing 
apparatas which it would require drawings to ¢ 
clearly. In this apparatus, a weight placed on the scale 














with such recesses as Mr. Young proposes 

ago on the North London Railway, and we believe on 
other lines also. 

(No, 1828, 2s. 8d; and No, 1829, Is. 2d.) Martin 
n , of 9, 8 +h. pt eaaee en eases 
of John Richards, of Philadelphia, U. — 
wood planing and mortising machinery are well 
worthy of the notice of those interested in such matters; 
but the construction of which we could not explain briefly. 
(No. 1830, 84.) Martin Benson, of 9, Southampton- 
buildings, patents, as the agent of John Richards, of 
Philadelphia, U.S., the neat arrangement of band-saw 
ide which we described on 228 of our last volume. 
(No. 1834, 8d.) John Lindley, of Clifton, patents the 
neat arrangement for oiling the axles of colliery wagons 
which we illustrated and described on page 90 of the present 
volume. 

(No. 1846, 1d. 6d.) James Tangye, of Birmingham, 
patents the ingeniously and compactly arranged high speed 
governor and throttle valve, of which we published illustra- 
tions and an account on page 117 of the present volume, 
(No. 1849, 8d.) William Robert Lake, of 8, Southamp- 
ton-buildings, patents, as the agent of George Weeden 
Francis, Edwin Garfield, Jeremy Wells Bliss, and George 
Wells Williams, of Hartford, U.S., a method of treating 
sheet iron so as to obtain a surface, finish, and flexibility 
closely resembling the Russian sheet iron. According to 
these plans, the plates are first cleaned by dipping in a 
suitable acid, and are then heated to from 650° to 860° in 
a box, having lid so formed, that the top of an automatic 
hammer can work through it. The plates having been 
thus heated are hammered over the whole of the upper sur- 
face of the pack by the aid of the automatic hammer just 
mentioned, the atmosphere being excluded from the plates 
during this operation by the lid with which the box is 
furnished. 


MACHINERY FOR MAKING VOLUTE 
SPRINGS. 


To rnz Epirox ov Exorngerine. 
Srz,—Please allow @ constant reader of your valuable 
journal, a few lines to correct an error. 

In your issue of March 26th, 1870, page 206, you 
ublis detailed drawings and description of machinery 
for making volute springs, credited to me as the inventor. 
I had nothing whatever to do with the invention of those 
springs or the machinery for making them, and am merely a 











ce by unnecessary explanations, merel 
wey nema from an enpatation of 


Yours, very > 
Pittsburg, April 12, 1870. Wa. Marcas, C.K. 








Mr. Grorer Hupsox.—The Globe mentions a teport 
that Mr..\George Hudson has been offered the of manager 
of the Sunderland Docks, at a salary of  & year. 


Tux Errinc WaTrerworxs.—The contract for the 20 
er pumpi cagine for tens works has been let to Me. F. 
Mason’ of the Eagle Foundry, Ipewich. 


Tus eras rege owe Pee Cie te - 
the British Australian Telegra Company Limited), 

ted on the 2nd of so henge Be os i terms 

been agreed betw etherlands " 

ont ay te verve to land the eables on 








graph Construction and Maintenance and the 

suai of 60/0000. hes been paid to thems in sssuplanee with Ts , 
contract. manufacture Singapore- Batavia section 
has been commenced by the contractors, and the cable will 





causes the divergence of a pair of weighted pendulous levers. 


leave England in August next. 





wae ers 


Se ee ee eee 
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ENGINES OF THE 8S. INDIA. 


We publish this week a two-page engraving of « set of | 
direct-aeting vertical compound marine engies, fitted by 
Messrs. W. Simons and Co., of the London Works, Renfrew, 
to the screw steamship India, a vessel of which thev were 
also the builders... The India, which, since the beginning of 
last year, has been running regularly between Glasgow and 
New York, is; we believe, the first screw steamship fitted 
with compound engines which has been placed on the 
Atlantic service, and her principal dimensions are as follows : 


ft. in. 
Length ... eve aps _ ene Bee «- S11 0 
Beam... ose ods me ons . . 6 0 
Depth of hold ... edi oe pee a ven’ 
Gross tonnage ... ose bee ese iso 2200 tons 
Net register tonnage .. dos ove ons 1366.58 ,, 
Displacement on 22 ft. draught — ... oil 4827 
” light without eargo or fuel ... 2000 
Co-efficient of form of vessel ... ia _ 071 
Area of midship section at 22 ft. draught 748 aq, ft 


Co-efficient of midship section ove pes ove 0.88 
Area of load water-line eg ee wee ft. 
Displacement inch at ft. ught about 21 tons 
On the vepage ia vessel lightens about 19 to 20 in. 420 ,, 


The India is fitted with a spar deck 7 ft. high, and is 
brig rigged. Her lines are full, but good, and the vessel 
contains accommodation for 60 first-class and 500 other 
passengers. 

The engines of the India, which are rated at 400 nominal 
horse-~power, are, as will be seen, of the vertical direct- 
aeting class. There are four cylinders in all, namely, two 
high pressure and two low pressore, arranged as shown. 
The cranks corresponding to the high and low-pressure 
cylinders forming one pair are : placed directly opposite, and 
balancing each other, while one pair of cranks is placed at 
right angles to the other pair. The high-pressure cylinders 


Departure. | 





Period of observation for } |May 1,4.30 p.m.|May 2, noon | May 3, noon May 4, noon | May 5, noon |May 6, noon May 7 


Particulars of V oyage from the Clyde to New York of the Screw Stea 


and the stroke is3 ft. The cylinders are all steain-jacketted 
on the tops, bottoms, and sides, each cylinder, with its 


jacket and bottom cover, being cast in one piece. * The | and 2. The high-pressure 


cylinders are connected with the bed-plate by the cast-iron | 
framing at the batk, and also by wrought-iton 

as shown ia the front and end elevations. 
The connecting rods are 6 ft. 6 in. long between centres, | 
and the crank pin bearings are all 124 in. diameter by 9} in. | 
long. ~The bearings at the crosshead ends are in the case | 
of ea gpa este we eee tae 
long, and in that of the low-pressure cylinders 93 in. 
by 94 im. in diameter. The pins of the crosabeads belong- | 
ing to the low as shown 


in diameter with astroke of 1 ft. 6 in. Their arrangement | 
is clearly shown® by Figs. 2 and 3, and from the latter it 
will be seen that.the. plusgera.of the feed and bilge pumps, 
which are 3 in. in diameter, are connected direct to the air 
pump ecrossheads. The surface condenser is of rectangu- | 
lar section.in plan, its sides being stiffened by internal | 
ribs. Thetabes» are of brass, and are. placed vertically | 
as shown in Fig. 8. The condensing water passes through 
the tubes, and the steam circulates round them; while 
provision is alse made for working the condenser with in- 
jection if necessary, the circulating pump being in that case 
used as a second air pump. 

The arrangement of the slide valves is best shown by the 
sectional plan of the cylinders, Fig. 4, and from this view it | 
will be seen that the waste space between the cylinders is 
very small. The main valve of each high-pressure cylin- | 
der and the valve ‘of the corresponding low-pressure cylin- 

* We are unavoidably compelled to defer the publication | 
of Figs. 3, 4, and 5, showing the sections of the cylinders, 
condensers, &e., until our next number. 


Days on Voyage. 


columns, | pendent eccentrics, 
| the of 


mship India, 


, noon {May 8, noon 
i» oe é 


| are 36 in. and the low-pressure cylinders 72 in. in diameter, | der are driven by one eccentric, this eccentric giving motion 


are all fixed on a ‘shaft en by from the 
crank shaft, and @ engine is for \ 
starting, or reversing. The of this. engine is 
very neat and is shown Aan 2... 

The propeller is four and. is 16 ft. in diameter and 
22 ft. pitch. ‘The steam is supplied at a pressure.of 40 Ib 


16 ft. 6im. long boilers. contain twelve furnaces, 


| having collectively 208 square feet of firegrate area, while 


the total heating surface is 4200 square feet. The weight 
of the engines complete is about 198 tons, and that of the 
boilers, complete with but without water, 90 
tons, making a total of wind. With water in the 
boilers, &c., the total weight of the whole of the mschinery 
is 330 tons. “4 

We have already stated that the India was-the first 
Atlantic screw steamer fitted with compound engines, and 
we annex a Table showing her performance during her first 
voyage in May last year. This performance is highly 
satisfactory, the mean speed maintained during the whole 
voyage being 11.47 knots, and the consumption of fuel but 
about 86 tons per day, of 24 hours, for all purposes. Taken 
altogether, the engines we have described form excellent 
examples of the class to which they belong. They are very 
compactly arranged; but at the same time this compact- 
ness has not been obtained at the expense of accessibility, 
all parts being readily got at. In conclusion, we have to 
acknowledge the courtesy of Messrs. W. Simons and Co., 
to whom we are indebted for the use of the working draw 
ings frem which our illustrations have been prepared. 


Arrival. 


| May 9, noon | May 10, noon| May 11, a. 
kT es to7 Pm. 





each day ... owe ». $§ jto May 2, noon >» 2 o &. « » & » bee ew ts. 8 ey F... “f 1 J a. j B. 7 

Time sm ter§ da oe | 19h. 47m. 24h. 26m. | 24h. 28m. 24h. 20m. | 24h. 28m. | -24h. 29m. | 2th. 25m. | 2th. 20m. | 24h. 23m. 24h. 27m. | 7h. 9m. 

Distance run by ship one 181 knots 270 knots 300 knots 312 knots | 295 knots 303 knots 260 knots 304 knots 247 knots 283 knots | 79 knots 

Mean revolutions of engines 57 | 57.16 58.66 59.63 | 59.50 | = §9.06 | 68.16 59.33 | 8 50 59.00 58.60 

Total revolutions ws | 67659 «(| «88796 aeli2 | 8759647 | 87346 86671 | 84804 87155 | | 84123 6553 | 24979 

Distance by screw |} 244.083 | 63,211 313.6 317 316.07 } $13.61 | 806.86 $10.43 304.59 $13.18 90.38 

Stip of screw 2b. 10.9 4.3 1.59 6.69 3.39 tee See |, ee ee |” ee Se.” ee ee. * 

*ATENTS | ment, built in Her Majesty’s dockyard, Chatham, in 1838, 

PATENTS. | copper fastened end euppared ; Sted with side lever engines, 


We reproduce from the Commissioners of Patents’ Journal the following interesting Table, showing the number of 


Patents granted by various States during the last twenty-eight years :-— 


Great Britain. 


| 

















a 2 eS aes — 2 < ne 
Year e¢ s2 | g= |823| 23 
oe | ag | "2 | 3 lesa) g2 
| Bs 19 i32 | 32 |85<| 3. 
| SS 2 Zz £20 | 26 |zOt| 
———— | —— 
1842 - 871 | 761 
1543 ood |. 420 | 819 
1x44 sen 469 | 722) 1,045 
1845 exe B72) we | ae | 2666) 1,246 
1846 age 493... ve | 2750] 1,272 
1847 wee 493; .. - | 2937) 1,531 
isis oes 3x | 1191) 1,628 
Is4y eee 514 } 1906) 1,055 
1850 eee m_ ee | 2272) 2,193 
lssl eee 456) ... “— | 2462) 2,258 
1852 Jan. to Oct. 470; 2 sane D nom 2,639 
1852 Oct. to Dee, 1211 } , ; = a conga 
1853 B45 8008 «6810 102 | ( 406i 2.673 
las4 2764 1876 621 205 | 4563) 3,324 
1855 2958 2044 613 140 | 589%) 4,435 
1856 5106 2004 541 195 | 676)) 4 960 
1857 8200 2028 i738 214 6110! 4.771 
1g 5s R007 1954 54 221 5x28) 6.364 
1859 8000 1976 540 197 | 54ng | 6,225 
1860 3196 2061; 542 217 2| 7.653 
1861 5276 2047, 575 194 | i) 4,648 
179 
1862 3490 2191' 646 214/| 5859) 5.088 
1863 8809 2004 632 . | 58%! 6.014 
L864 8200 2024 550 fe 56531 6.972 
1865 Ba86 2186 «6482 eo. | 56472110664 
1866 3453 2174 «(574 ty 5671) 15,269 
1867 37 28 2284... uns 6006) 21,276 
1868 8991 2400... _ 6108) 24,420 
1R69 8786 | 


19,271 


SALE OF WAR VESSELS AND ENGINES. 

TusRE was posted on Wednesday last at the Royal Ex- 
change an official order, issued by the Lords Commissioners 
ot the Admiralty, announcing the sale of twelve more of Her 
Majesty's ships, detailed as follows:—Her Majesty’s screw 
t hi mm, 3102 tons, builder’s measurement, 
jesty’s dockyard, Woolwich, in 1852, copper 





built at Her 


fastened and coppered ; fitted with horizontal trunk engines | 
by Poss, of 600 ‘bores . 


power nominal, tubular boilers and 
with brass tubes, and lifting screw of gun metal; lying in 
Her Majesty's dockyard, Portsmouth. Her Majesty’s screw 
steamship jon, 2590 tons, builder's measurement, built 


| France| United States 


| Majesty's factory 
| in Her Majesty's dockyard, Portsmouth. | 
| paddle-wheel steamship Hydra, 618 tons, builder’s measure- 








. ] 
| m $4 
| m3 
: | } 3 16 
% 5 m 3 ia ja ‘ ma 
S= 5 = | & a @ .« & 2 v : 
es 3 c & aise/| & - - a 
sé =e 4 om =} s 3S E is i¢£ Es 
ac v s = 2 ih - \. s « 3 
ad f=) qq =iaioin (Fig eRe we: 
517 esa. 1 ‘een *h hteh. cock £6 vie | vee | 2 
vs. see | | 
531 J ove | oe | 22) 85) 41D] gs | 77 | 22) G5} 
bed cia ft a en 125 4 
502 Pe | 16) 72) 60 | 22/124!) 6 | 4 
619 | From | .. | 81) 55) 58 | 18/112) 7 /9 
572) | 1880to| ... | ... | 80 78! 69 | 12 1155 10 | 5 
660 1854]... |... | 99) 72) 50 8 | 97 16 6 
1,076 { 7497 | 2...) ... | 34) 80) 70 6/97/8 |8 
995 . | 39 87) 67 16 |115 |11 2 
Soy 2 49 57) 61 26 7 116 8 
1,020 cel | 73) 82) 79 | 16 7718 9 
| | | 
958 | 406... | ...) 84) 81 | 17 | 36 (23 10 
} » 
1,902 j 491' ... | 76) 62) 86 | 29 | 36116 12 
2,024 }) | 584 224) 78) 63) 67 97 | 25 \32 6 8 
2,502 | From; 645 199 120) 67) 73 38 | 52 141 22 
2.910 | 1854to! 7156 221: 120 53) 64 54; 41 129 35 
8,710 , 1861 | 719 170 106; 56) 41 42 | 36 (32 27 
4.538 [11,041) 654 139 119! 44) &7 4643 49 30 
4,819 | | 468 183) 131/ 84) 70 | 65 | 61 58 38 
3.340 | j 


569| 224) 134, 102; 99 | 68 | 51 59 «23 | 


8,521 1,730; 612 161) 144) 74) 82 98 | 92 149 «388 


4,170 1.868) 615 229 176 71/121 80 (91 152 38 
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in Her Majesty's dockyard, Pembroke, in 1844, copper 


| Majesty’s dockyard, Devonport. Her 
| steamship Adder, 241 tons, builder's measurement, built at 


by Watt, of 220 horse power nominal, tubular boilers with 
brass tubes, a njesty's re 1856, 
and feathering floats; lying at Her jesty’s kyard, 
Sheerness. Her Saat" ease steamer Cordelia, 579 tons, 
builder's measurement, built in Her Majesty's ee ome 
Pembroke, in 1856, copper fastened and coppered; fitted 
with a pair of horizontal engines by Watt and Co., of 160 
horse power nominal, tubular boilers with brass tubes and 


| lifting screw of gun metal ; lying at Her Majesty's dockyard, 
| Devonport. Her Majesty’s screw steamer Steady, 425 tona, 


builder’s measurement, built at Liverpool, by Messrs. Miller 
and Co., in 1860, copper fastened and coppered ; fitted with 
a pair of horizontal engines of 80 horse power nominal, 


: | tubular boilers with brass tubes, by Napier, and liftin 
| screw of gun metal; lying at Her Majesty's doc 
| Devonport. Her Majesty’s screw steamer Spider, 233 tons, 


builder's measurement, built at Newcastle, by Messrs. 


| Smith, in 1856, copper fastened and coppered ; fitted with 
| a pair of horizontal engines by Messrs. Maudslay, of 60 horse 


power nominal, tubular boilers and gun metal screw; lying 


| at Her Majesty's dockyard, Devonport. Her Majesty's 
| paddle-wheel steam vessel Advice, 197 tons, builder’s measure- 
| ment, built in Her Majesty's dockyard, Deptford, with side 
| lever engines of 100 horse power, by Boulton and Watt, 


tubular boilers and copper steam Pipes, &c. ; lying at Her 
\jesty’s paddle-wheel 


Harwich, copper fastened and coppered; fitted with beam 
engines by Boulton and Watt, of 100 horse power, tubular 
boilers with brass tubes; this vessel is sold with her entire 
outfit; lying at Her Majesty's dockyard, Chatham. The 
other vessels are :—The Aid, 165 tons: the Beagle, 243 tons; 


| and the Lively, 100 tons. The sale is to be by public auction 


at Lloyd's Captains’-room, on the 12th and 18th of next 
month. 





Tas Attantic Teteacrarus.—The report of the Anglo- 
American Telegraph Company (Limited) to be sesatel on 
the ard of May states the total receipts ing to the com- 








| pany for nine months ended the 31st of January last includ- 


fastened and copper to light water mark ; fitted with a pair | 


of horizontal direet-acting engines by Messrs. Miller and 
Ravenhill, of 400 horse power, tubular boilers with brass 
tubes, and gun metal lifting screw ; lying at Her Majesty's 
dockyard, Devonport. Her Majesty's idle-wheel steam- 
ship Caradoe, 662 tons, built of iron, at Blackwall, by Messrs, 
Ditchburn and Mare, in 1847 ; fitted with a pair of direct- 
acting engines of 350 horse power nominal, by Seaward, 
tubular boilers and brass tubes (new in ee Art Her 
, Sheerness), and featherin ts; lyin 





ing a balance of 87251. carried over from the last account, to 
amount to 118,915/., while the working expensed were 
12,6571., leaving 106,258/. available for dividend. Out of 
this three interim dividends of 10s. per share, amounti 
in the whole to 90,000, have alread distributed, 


| there remains a balance of 16,25 » to deal with. The 


directors, therefore, now recommend a further dividend at 
the rate of 6s. per share, free of income-tax, leaving 12582 
to be carried fi Since the 
purse arrangement with the French Atlantic Company the 
pres | have been fairly satisfactory, and the expenses 
nat consequent upon competition greatly diminished. 
The “ Hobert Lowe,” which has been 

i ship at the cost of the two companies, is expected 


once proceed to Ni to repair 
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NOTICES OF MEETINGS. 

Tue InNstiTuTion oF Civi, ENGINEERS,—Tuesday, 
at 8PM. “On the Strength of Ironand Steel, and on the Design 
rts of Structures which consist’of those Materials.” 
rkiey, M.inst.C.E. Wednesday, May 4th, Annual Dinner. 
SocreTy or ENGINEERS —Monday evening, May 2nd, 1870. 
A paper will be read on “ The Patent Laws,” by W. Lloyd Wise. 
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THE MANSION HOUSE STATION, 

Last night, in a House of 379 members, the Bill for 
the extension of the Metropolitan District Railway to 
the Mansion House, as amended in Committee, was read 
a third time and passed, after an animated debate, 
hy a majority of twenty-one. The public may now, 
therefore, safely congratulate themselves upon obtain- 
ing all the great advantages which a railway station in 
the very centre of the City will confer, and which will 
so perfect the Metropolitan railway system, that the 
line which sweeps round the north of London, from 
the east to the west, will terminate at the very doors of 
the Mansion House, the Bank, and the Exchange, 

The opposition to the third reading proceeded from 
those few members who consider it their special mis- 
sion to represent the fine arts in the House of Com- 
mons, and who were instigated to champion the Cit 
cause, by the exhibition of an atrocious model, whic 
pretended to represent the future condition of the new 
street, after it had been dealt with by the railway 
company. The misconception which such a model 
could not fail to produce rendered it necessary for the 
promoters to prepare a correct model to scale, which 
indicates the exact amount of alteration that would be 
involved by the railway works, and which, it need 
hardly be said, showed a totally different state of 
affairs than did the one previously placed on the Com- 
mittee-room table. This model was examived with 
interest by a large number of members during the last 
few days, and had, doubtless, a very important in- 
fluence upon yesterday’s division. 

The vehement opposition with which this proposed 
extension of the Metropolitan District Railway bas 
been met at every stage so far, and which is still ap- 
parently to be brought against it to the end, is charac- 
terised by an unyielding-determination to ignore man 
of the redeeming features of the project, and to ad- 
here to a line of argument based upon the facts, 
as the opposers believe they exist, not as they really 
are. No doubt this course is politic to a certain 
extent, and as everything within somewhat extended 
limits is fair in carrying on such a war, there is not 
much reason for co int, beeause the opposing in- 
terest refuses to modify its views, although the ex- 
hibition of the incorrect model at the House of Com- 
mons, ese ing to represent the p station 
at thie sion House, is, it must be confessed, stretch- 
ing a very clastic license. 
























measure becomes law. Lord Stanley’s Committee of 
1864 decided that the Inner Circle was the pro 
mode of supplying the railway wants of the metropolis ; 
passing of the present Bill, therefore, will show a gross 
disrespect to the opinions of that Committee. The Metro- 
— and Metropolitan District Railway Companies 
ave shown themselves incapable to carry out the work 
entrusted to them by Parliament, they have squandered 
their funds, and constructed foolish lines which they now 
work at great loss. The opening of a terminal station 
at the Mansion House would have-the effect of chok- 
ing Queen Victoria-street in wet weather, to such an 


George | extent indeed that the business of the City could not 


be carried on upon rainy days. 

Such are a few of the objections which Mr. Corrie 
considers ought to have been amply sufficient to con- 
vince the House of Commons, that Mr. Fowler’s pro- 
positions should be straightway shelved, without 
further discussion. 

There is, however, another side to the question, 
and in arguing upon the case even as stated by Mr. 
Corrie, we think that something may be advanced in 
favour of the Mansion House Extension. - 

That which does or ought to govern the construc- 
tion of any road or highway is the measure of its use 


303 | fulness to the community for whose benefit it is to be 


formed. This first point being settled, taste may be 
consulted, and if the two oe be made to harmonise, 
it is well. If not, a balance has to be struck between 
utility and beauty, it being permissible to sacrifice to 
little of the former, if by so doing a great deal of the 
latter may be gained; and in the same way it must 
be remembered that in a large oe the con- 
venience of the majority should be considered in all 
public works, in the attainment of which there will 
always be a small minority of martyrs. It is un- 
fortunately the case that propriety of design has been 
but little studied in nearly all of the engineering works 
which have been constructed in the metropolis of late 
years, and that railway monstrosities, as Mr. Corrie 
very justly calls them, were permitted to multiply 
during the busy seasons which preceded the last 

eriodical reaction, until some of our finest streets have 
Soin overshadowed with ugliness and some of our best 
public buildings inexcusably disfigured; the river has 
fortunately been spared, for notwithstandirig theadverse 
criticism plentifully bestowed upon our railway bridges, 
those structures do appeal to the educated eye as 
models of well-proportioned strength, which in itself 
is beautiful, while they possess also especial fitness in 
design. 

If there were the least foundation for the assertion 
that the construction of the Mansion House line 
will involye the destruction of the street so far 
as its beauty is concerned, it would then become a 
matter for serious consideration how far the obnoxious 
terminus could be modified in its design so as to be 
made entirely unobjectionable, even at the expense of 
some convenience. But this accusation is in truth a 
very groundless one, and is an example of what we 
mentioned just now, the steadfastness with which the 
opposers of the scheme set themselves to regard facts 
not as they exist, but as they believe and wish others 
to believe they exist. ‘Thus Mr. Corrie states, “ By 
the plan of the railway company sanctioned by the 
committee, it will for 200 yards, in what ought to 
be its widest part, be made into two streets of only 
35 ft. each, and, when the foot pavement is deducted, 
the two streets will be each only 23 ft. wide—mere 
alleys. The terminal station it 1s proposed shall be 
in the centre of this street.” Clearly the meaning 
conveyed by these sentences which we have quoted is 
that Mr. Fowler proposes to appropriate to the use of 
the railway a space in the centre of the new street, 
whereon he will erect a station building, the high side 
walls of which would so overshadow and darken the 
ge thoroughfare, as to give it a ee to what 

r. Corrie lias compared it— ntly in ignorance 
of the real meaning of the w nie alley on 
side of the building. 

But as the facts really stand, the obstruction to the 
new street will be practically nothing, while its beauty 
would not suffer in the least. The station would be 
in the centre of the street, so is also the low level sewer, 





but both being below the surface, the charge of ob- 





each | comprised wi 


aes aan be contrived 
steam, noise escaping,” as i 
in the Bill they shall be prevented to such 
as to avoid a nuisance. the gift of 


Pp from any one less than a Remembrancer, 
It is urged that the construction of the 

line will be an act of gross injustice to the i 

of the City, whose every railway want se = 

plied were the [nner Circle to be completed, 

will thus be made sufferers. But it is certain that 

the Metropolitan Company are avowedly unable to 

complete the Circle, and seek to do the best can 

by constructing a moderately cheap and short 

into the very heart of the City, while at the same time 

they pledge themselves to with any future 

company that may com lete the Circle. But, — 

Corrie, if the Mansion House line be built, and 


incom t to such an extent that they have 
their fom in i i 


which has its terminus in a cemetery, while the other 
runs through cab gardens; if this line be built, 
and at some future day the Inner Circle be completed, 
the revolving traffic could never be worked in conjunc- 
tion with that to and from the Mansion House; the 
Metropolitan and Saint John’s babi Janction ng 
Baker-street, it is proves this indisputably. 
We can only Reg this that Mr. Corrie has 
never travelled as far west as the are- 
Station of the Metropolitan Railway, or he would 
have seen trains branching off right and left—round 
the circle to Westminster, and straight on to the 
Bishop’s-road Station. This, of course, is a precisely 
analagous case to the Mansion House Station, as- 
suming the circle to be carried out. 








THE “FLUIDITY” OF SOLIDS. 

Tuere have probably been no investigations 
carried out during the past few years which pos- 
sess a higher scientific interest than the admirable 
series of experiments which have been conducted by 
M. Tresca, on what he has aptly termed the “flow of 
solids.” The subject is one which has been ay mone | 
noticed in our pages, aud in our number for June 7, 
1867, we published the valuable paper by M. Tresca, 
read before the Institution of Mechanical Engineers, 
during their meeting at Paris that year. This paper, 
wit} which many of our readers are no doubt fa r, 
contained a full account of the results which M. 
Tresca had obtained up to that date, and of the de- 
ductions which were to be drawn from them; bat 
since then M. Tresca has devoted further attention to 
the subject, and it is of the results of his more recent 
investigations that we now desire to — 

M. 'Tresca’s earlier experiments shown that 
when a solid body, such as a metal, was subjected to 
the action of a compressing force more than sufficient 
to overcome its elasticity it behaved more or less like 
a fluid, an actual “ flow” of the particles taking place. 
The pressure necessary to produce this flow has 
been named by M. Tresca the “ pressure of fluidity,” 
and one of the objects of his later researches Js been 
to determine this pressure in certain cases. ver, 
it is clear that when a solid is subjected to re, 
the action of that pressure is most intense at 
where it is directly applied, and becomes less am 
intense as that point is receded from ; and henee it may 
be assumed that serge he fact, a limit beyond whieh, 
practically, no action whatever takes place, 
i limit just mentioned ha 
named by M. Tresca the “zone of ‘. 
another object of his more recent- A 
been to ascertain the limit of this zone in 


i 





It necessarily follows from the assamption that the 
** gone of | ’ bap, practically, defaite limits, that 
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the resistance which any given punch will experience 
im being forced t Ann metal is also limited, 
and that there is, in fact, a certain maximum 
which the resistance cannot rise, however great the 
nc nn ee ate Se —— 
suppose, for instance, a punch to rest upon a plate having 
a thickness which is very considerable in proportion 
to the area of the punch, and let us suppose the 
pressure on the latter to be gradually and steadily in- 
creased. Under these circumstances a “ zone of 
eevee of gradually increasing size will be formed 
beneath the punch, this increase going on until the 
intensity of pressure on the latter is equal to the 
“ pressure of fluidity” of the particular o which is 
being experi upon. As soon as this point is 
mae B the i DO the motion of the punch will, 
according to the we are now enunciating, cease 
to increase, and the latter will ool dete. the 
metal flowing laterally from beneath it. This, of 
course, will only continue to be the case so long as the 
“zone of activity” is contained — within the 
thickness of the plate. As soon as the punch has 
descended so far that the “zone of activity” touches 
the under surface of the plate, the latter commences 
to bulge, and, there being a free outlet below, the 
lateral flow of the metal, ceases, and the shearing 
action commences. 

That the action above described does really take 
lace under the cireumstances we have supposed, has 
Soon proved by M. Tresca’s later experiments, and we 
cannot but regard the fact as one of very high scien- 
tific interest. We hope ia a future number to give a 
detailed account of M. Tresca’s more recent researches, 
and of the deductions he has drawn from them ; for 
the present, however, we must merely remark that the 
values of the “ pressure of fluidity” of any material, 
furnished by various experiments, have been found to 
remain sensibly constant, and that they approximate 
closely to the number representing the resistance to 
shearing. 


BOMBAY MECHANICS’ INSTITUTE. 

Tue annual report of the officers of the Bombay 
Mechanics’ Institute, and that of the ninth convoca- 
tion of the Bombay University, have come to hand, 
aud contain some interesting particulars as to the pro- 
gress of these institutions. The total number of 
members connected with the Institute, at’the end of 
March, 1869, was 262, of whom 219 were Europeans, 
and 43 were natives. The society, incorporated in 
1847, is now in possession of a new and onthe 
though unfinished, building, which, however, is fast 
approaching completion. After the death of the late 
James Berkley, engineer of the Great Indian Peninsula 
Railway, a subscription of between 13,000 and 14,000 
rupees was raised for the purpose of erecting a suitable 
monument in England, whilst the balance was to be 
devoted to some useful purpose in India. The dona- 
tions ultimately amounted to 15,000 rupees, and the 
sum was paid over to Mr. R. M. Brereton, who, after 
much consideration, proposed to fund the whole 
amount for the endowment of two Berkley scholar- 
ships, offering to place it in the hands of the Directors 
of Publie Instruction in Bombay, for that purpose. 
This was, however, opposed by the Mechanics’ Insti- 
tute, whose representatives claimed half the amount, 
with the object of establishing a periodical Berkley 
premium, 1500 rupees of the sum, however, to be ex- 
pended in making a bust of the deceased engineer. 
Alter some discussion this was acceded to, and the 
balance has been placed at the disposal of the di- 
rectors of the Bombay University to be invested for 
the endowment of an annual Berkley premium, con- 
sisting of a gold medal, to cost 250 rupees, the re- 
mainder being expended in books. This last-named 
establishment, whose ninth convocation was held on 
the llth of January last, is tolerably well endowed, 
possessing several scholarships, one of the most re- 
cently endowed being that of the late David Sassoon, 
for Hebgew ; besides this there is one for Sanskrit, and 
four others, in addition to the 5000 rupee scholarship, 
presented by the native chiefs of Joonaghur and Now- 
anuggar, in the province of Kattiawar, in memory of 
Captains Hebbert and La Touche, who were killed in 
a skirmish in 1867. At the last examination 803 can- 
didates, of all classes, presented themselves, of whom 
142 passed with different degrees of 1erit, a result not 
so satisfactory as that of the previous year, when 250, 
out of 600 candidates, were successful. Of the former 
number, two Hindoos, one Parsee, and one Jew ob- 
tained second degrees in the civil engineer examina- 
tion, out of five, who came from the Poona professional 
college ; and seven Hindoos, who had uated at the 
same place, obtained each the degree of L.C.E. 





THE SOUTHSEA BOILER EXPLOSION. 
j the coroner’s inquest 


on the 29th alt., has been brought to a conclusion, an 
yesterday week the jury pronounced a verdict which 
we are glad to say, is, in the main, one which is fairly 
justi by the evidence. We have preferred to 
abstain from comment on the case until the inquest 
was completed; but we now propose to give . 
ticulars of the failure and point out the causes which 
led to it. 
Fie. 2. 





Fie. 3 

The boiler which exploded was of the Cornish class, 
and 22 ft. 4in. long by 6 ft. 1 in. in diameter, the shell 
plates being } in., and the ends yy in. thick. The flue 
was 3 ft. 4in.in diameter, and was made of 3 in. plates, 
while the angle irons for both flue and shell were 3 in. 
by 3in. by $im. The furnace "was 9 ft. 6 in. long, and 
the flue was unprovided with stiffening rings. The 
two ends of the boiler were connected above the flue 
by a single longitudinal stay 1} in. diameter, this stay 
being connected at the ends to double 4in. by 4 in. by 
fin. angle irons. The plates used in the construction 
of the boiler, as well as the workmanship, appear to 
have been of fair quality, and the fittings also were 
sufficient. The manner in which the boiler was set is 
shown by the annexed sketch, Fig. 1, from which it 
will be seen that the boiler rested on a central wall no 
less than 19 in. thick—about as faulty a form of setting 
as could be devised, and one which has been over and 
over again condemned by the officers of our boiler 

inspection companies. 
ig. 2 and the view on page 296 show the boiler 
after the explosion, while Fig. 3 is a plan explaining 
the position which the boiler occupied in relation to 
the adjoining streets, and also showing the place in 
which the plates marked aa@ in Fig. 2, were found 
after the catastrophe had occurred, this spot being at 
a distance of 57 yards in a direct line from the site of 
the boiler. The boiler supplied steam to an engine 
and to coils for boiling the worts and liquor in the 
brewery, and when new it was intended to be worked 
at a pressure of 40 lb. per square inch. From the 
evidence brougit forward at the inquest, however, 
there is little doubt that the boiler was worked at 
pressures considerably exceeding this, and indeed 
weights were found alter the explosion which would 
have sufficed to load the valves to over 70 lb. per 
a inch. According, however, to the statement of 
eory Richards—the engineer in whose charge the 
boiler was placed, and who was seriously injured by 
the explosion—the weights were so hung on the 
levers that the valves blew off at from 40 to 45 lb. per 
square inch ; but on the other hand the general evi- 
dence goes to show that the pressure in the boiler was 
systematically got up above the proper limit just be- 
fore the steam was turned into the coils. On the day 
on which the explosion occurred the brewer, John 
Sylvester, was not prepared to take off the steam into 
the coils at the time it was expected, and it is possible 
that this may have had; peter +7 to do with deter- 
mining the actual time of the explosion. We do not, 
however, attach an great importance to this matter as 
from the state of the boiler an explosion was likely to 
take place at any time, and the only wonder is that it 

had not failed earlier. 
An examination of the boiler after the explosion 
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showed the cause of the disaster v . 
had been a leakage at the last circumferential 
the shell at the bottom where it bore upon 
work, and the plates had been corroded nearl 

for a length of 3 ft., as marked in Fig. 2. 

this point the were less than 7x in. thick, 
as we have said, the 

have stood so long. The failure manifestly commenced 
by the tearing open of the plates at the corroded a part, 
the two rings, a,a, Fig. 2, being thus stripped off and 
the end plate bent down as shown. The examination, 
also, showed that there was a defective weld in the 
longitudinal stay; but as this had, as it happened, 
nothing to do with the cause of the explosion, we need 
merely mention the fact here. 

Notwithstanding the obvious nature of the failure, 
there was as usual an awful lot of nonsense given as 
evidence at the inquest, and that, too, by men who 
ought to have known better. Thus we find Mr. John 
Boffey, the foreman of the boilermakers at Portsmouth 
Dockyard, stating that testing high-pressure boilers to 
double their working pressure was not sufficient, while 
his evidence, also, went to show that he imagined— 
notwithstanding that the corroded state of the plates 
was known to him—that the boiler was fit to be 
worked at from 15 lb. to 201b. pressure. Again, a 
Mr. &. J. Browning, who was examined, stated that 
“The leakage was not extensive, aad it had nothing 
“ to do with the explosion. He also observed a dan- 
“gerous thinning of the plate, but he believed the 
“ longitudinal stay gave way from an extra strain upon 
“ it, caused by a high state of pressure in the boiler, 
“ that the end then opened itself, in doing which it 
“ ripped the two seams which caused an extra strain 
“ to come upon the under or thin part and caused it 
“to give way.” How such an explanation as this 
could possibly be vouchsafed we cannot imagine. The 
same gentleman agreed that if “ hydrogen gas had been 
*‘ suddenly generated it would have occasioned an 
“ explosion”! Mr. Orme Hamerton who attended®in 
accordance with instructions from the Board of Trade, 
pointed out clearly the reason why the failure had 
happened, and stated that according to his judgment 
the boiler was not safe at a greater pressure than 4 lb. 
per square inch, an opinion in which we heartily agree. 
Indeed, practically the boiler was not safe at any 
pressure. 

The next question is, how came the boiler to be 
worked in such a defective state >—on this point we are 
glad to say the evidence is very clear. Mr. Long, the 
proprietor of the brewery, was not an engineer, and he 
laid no claim to engineering knowledge; and under 
these circumstances he placed implicit reliance in 
Henry Richards, the engineer in whose charge the 
boiler was. It appears from the evidence that any 
repairs pointed out by Richards as being necessary 
were ordered to be done, and Mr. Long does not seem 
to have spared expense to keep the boiler in order. 
Richards, however, although according to all accounts 
a steady man of good character, does not appear to 
have had the practical knowledge requisite for his re- 
sponsible position, and hence the calamity. It ap- 
pears from the evidence of Coombs, the stoker, that a 
boilermaker, Mr. Redfern, examined the boiler nine 
months ago, and that two months ago the boiler was 
cleaned, scaled, and tested to a pressure of 80 lb. per 
square inch by Richards. ‘The external examination of 
the boiler appears, however, to have been completely 
neglected or very,insufficiently performed. Any one who 
had had any experience in the working of steam boilers 
would have known that in a boiler set as this one 
was, the part resting on the central wall demanded 
special attention; and we have now in our pos- 
session a portion of the brickwork taken from 
beneath the boiler which from its rotten state shows 
that the leakage at the corroded part must have 
been clearly noticeable upon even a cursory examina- 
tion. In fact the whole of the evidence goes to show 
that the boiler was set in a faulty manner in the first 
instance ; that the defects of this setting were not ap- 
preciated by those in charge of the boiler, and that the 
latter was not under the inspection of those fitted for 
the task. To this we may add that there is stron 
reason to believe that the boiler was habitually cued 
at a pressure in excess of that for which it was intended 
even when in good repair. The verdict of the jury 
accords, as we iene said, very fairly with these facts, 
and is as follows : 

We find that re Wakely, bee Ragrse me “ee 

8 were killed in uence explosion 
© boils one brewery sen os the “ Southsea “gg 
situate in Hambrook-street, Southsea, belonging to, in 
the occupation of, Edwin Searley Long—that the —- 
was caused in uence of the plates of the boiler having 
become, unknowingly, dangerously thin, and in consequence 
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si as we believe him to have acted under the 

Henry Richards, the engineer. We are unani- 
mously of opinion that the brewer, John Silvester, by not 
being prepared to take off the steam at the usual time, when 
the engineer had a right to expect it to be taken, was guilty 
of great negligence, although we give due consideration to 
the reason why he was not so prepared, and entirely acquit 
him of all legal responsibility. 

This verdict was stated by the coroner to amount to 
one of eee against Richards, as it stated that 
he systematically over-weighted the valves, and that 
was one of the causes which led to the deaths of the 
deceased. It appears to us, however, that although 
Richards was decidedly open to blame for the practice 
of over-weighting, yet, that that practice cannot be 
truly said to have caused the explosion. The great 
fau't consisted in the insufficient inspection of the boiler, 
and Richards’s responsibility in this respect appears 
to us to be shared by others. Meantime, however, 
Richards has been committed to take his trial at the 
assizes, Mr. Long being bail for his appearance. What- 
ever else may result from the Southsea explosion, we 
trust that it may prove a lesson to those who, like 
Mr. Long, employ steam boilers without being practi- 
cally acquainted with their management. For all such 
persons there is only one safeguard, and that consists 
in placing their boilers under the inspection either of 
a respectable boiler inspection company, or of some 
verson of known competence, and we cannot but 
fold as morally, if not legally, responsible all such 
boiler owners who neglect this precaution. 


LITERATURE, 
eae 
Continental Farming and Peasantry. By James Howarp, 
M.P. William Ridgway, London, 1870. 

Tuis little volume is made up of a paper read by 
the author, in November last, at the Farmers’ Club, 
London, an extract from a report by Dr. Voelcker 
and Mr. H. M. Jenkins, ct, eth ‘arms v. Small 
Holdings,” and an appendix, containing a large amount 
of information upon the subject of European farming, 
collected from various sources. Mr. Howard has 
placed before his readers an interesting statement of 
the condition of Continental agriculture, which pos- 
sesses all the more value because it proceeds from the 
pen of a practical farmer, and an engineer, and is the 
result of personal investigation. 

Glancing first at the manner in. which the French 
Government contributes to the support and advance- 
ment of agriculture, through the special department 
devoted to that purpose, the author proceeds to de- 
scribe, with some minuteness, the large and model 
French farms which, like our extensive holdings at 
home, are doing so much, in the way of experiment 
and example, to promote the general farming inte- 
rests of the country. Such a one is the establish- 
ment of M. Decrombeeque, at Lens, some 130 
miles from Paris, the owner of which cultivates about 
1200 acres of land, a large proportion of which is 
devoted to the use of beetroot, that is worked up in 
the sugar factory, which forms the usual adjunct in 
most large French farms. In the district where an- 
other model establishment is situated, 155 miles north 
of Paris, Mr. Howard describes the land as mapped 
out into holdings, a few of the largest of which are 
some 400 or 600 acres in extent, but which, for the 
most part, is cut up into little farms of 30 or 40 acres. 
This district is dotted with sugar factories, nearly 
half the ground is laid out for beetroot, and land com- 
mands an exceptionally high price, the average reach- 
ing a rental of 3/. 12s. an acre. In the region of 
Sologne, to the south of Paris, a different state of 
affairs rules; it contains some large establishments of 
5000 acres, but, for the most part, the farms are 
divided up minutely, many being only 2 acres in ex- 
tent. Rents fall here to some 5s. an acre, and the 
general condition of the inhabitants is mean in propor- 
tion. Wages are low, and crops are small, although 
business is twice as good as it was some few years 
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a large factory owned by the Rhenish Beetroot 
Company, who not only work up the produce of their 
own farm of 7200 acres, but buy also in large quanti- 
ties. The rules drawn up by this company with re- 
ference to the beet culture and management are ex- 
tremely valuable. 

The conclusions which Mr. Howard arrived at from 
his experience abroad are worth i In the 
first place he considers that the condition of the Eng- 
lish peasantry, as compared with the similar class 
abroad, is much superior. Wages are better, the 
prospects of advancement are better, and the ity 
of the labouring classes is greater; as one of Mr. 
Howard’s own workmen observed to him : “‘ You know, 
sir, they can’t do what I call a day’s work, for there is 
nothing inside them, their labour don’t cost much, and 
their master don’t get much work out of ’em.” 

A minute division of land has a tendency to lower 
wages, insecurity of tenure retards agricultural pro- 
gress. “ Nothing to my mind would tend to retard 
the consummation of the highest condition of the 
labourer than a general system of petite culture ; for it 
condemns those employed on it to a perpetuation of 
those primitive customs and laborious tasks from 
which the labourer or large farmer is gradually be- 
coming emancipated.” 

The extract from the report of Messrs. Voelcker and 
Jenkin goes directly to corroborate Mr. Howard's 
theories, while the voluminous statistics upon the 
actual state of farms and peasantry throughout 
Europe are gathered from reliable sources, all of which 
have the consoling tendency of making us better satis- 
fied with the condition of our rural districts, and con- 
vincing us that we are proceeding in the right way to- 
wards the further improvement of our land and of 
those who labour upon it. 
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Spons’ Tables and Memoranda for Engineers. Selected and 
arranged by J. T. Hunsr. : E. and F. N. Spon. 
Ir is certainly an extremely rare thing for a reviewer 
to be called upon to notice a volume measuring but 
24 in. by 1} in., yet these dimensions faithfully repre- 
sent the size of the handy little book before us. The 
volume—which contains 80 printed pages besides a 


pocket-book, adapted for bei 


could be compressed into so small a space. 
commences with notes about excavators’ work, and 
these are followed by others on bricklayers’ work, 
bricks, and tiles, masons” work, the weight of stones, 
limes, and cements, slaters’, carpenters’ and plasterers’ 


various metals, of cast-iron pipes, and of wrought-iron 
bolts, wire, nails, &c. These matters are followed 
rules for proportioning wheels and various tables 


these again come memoranda relating to plumbers’ 
work, painting, glazing, and paper-hangink: Then 
we have a Table giving the weight per cubic foot of 
about one hundred and fifty different substances and a 
variety of data of a similar kind; besides a Table of 
tangential angles for railway curves, regulations for 
railway road crossings, an epitome of mensuration, 
Tables of circumferences and areas of circles, and 
Tables of foreign moneys and of English and foreign 
weights afd-measures. A few memoranda relating to 
hydraulics, the flow of water ot os —— 

&ec., might, we think, have been with —— 
even if some of the data at present contained in 
book—sueh, for instance, as some of the Tables of the 
weight of nails and of the weight of round cast iron 
—had been omitted to make room for them. A few 
rules might also have been included in the devoted 
to the strength of materials, which would bave mate- 





rially increased the value of the book to mechanical 
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the cheapest, whilst at the same time its durability is 
greatly in excess of either of those metals, This latter 
point bas been established by a series of carefully conducted 
experiments on the Great Northern Railway made with 
carriages running in the express train between London and 
Edinburgh, the axles being fitted with ordinary brass bear- 
ings at one end, and white brass bearings at the other. 
These experiments were instituted by Mr. Starrock, and 
they form the subject of a report from that gentleman, and 
which is now before us, 

According to this report, which is dated the 20th May, 
1862, it appears that two white brass bearings, fitted under 
a brake van, lost only 2 ounces in weight in running 
19,400 miles. Two ordinary brass bearings fitted under the 
other end of the same van, and which travelled the same 
distance, lost 2lb. 40z. In another case a third-class 
carriage was fitted up in a similar manner, and ran 20,000 
miles. Here the white metal bearings lost only 2} oz., 
whilst the ordinary brass bearings lost 1lb. 602. In 
another third-class carriage similarly fitted, the diminution 
in the white metal bearings was 2} oz., whilst in the ordi- 
nary brass bearings it was 1 Ib. 12 oz. in running 20,000 
miles. The bearings ran perfectly cool, and were lubricated 
In July, 1864, four white brass bearings were 
taken from a brake van which had run 64,712 miles. Mr. 
Sturrock reports that the bearings were still in very good 
order, and but little worn. After this important testimony 


few blank sheets for memoranda—is in fact a true/to the value of this metal, little more, we think, can be 
carried in the waist-| added than that it has proved itself equally successful in 
coat pocket, and containing a far greater amount and | bearings for general purposes. We cannot find that such a 


variety of information than most people would imagine | thing asa hot axle has ever been heard of where it has 
"d The book | been used as a bearing; in fact, it reems to possess the 


peculiar property of lubricating itself to a certain extent 
when the oil or grease fails. This much is certain, that 
when it was adopted on the Great Northern Railway, the 
stoppage of the long express train from London to Edin- 
burgh from hot axles entirely ceased, although stoppages 


work, and various useful particulars relating to the | from this canse had previously been of constant occurrence. 
materials employed. Then come notes on smith and |}; would seem to us that the knowledge of such facts as we 
foundry work, tables of the weight of bar iron of | have here before us, is all that is required to render the use 
different sections, of the weight of plates or sheets of | of white brass general. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The week has beon 
very brisk in the warrant market a large amount of 
business was done on most days. This day week the ruling 

; were Sls. Gd. to 58s. 73d. cash, and 58s. Od. to 58s. 
fogd. one month, but towards the close there was a decline 
of 44d. from the top prices. Next day the market was strong 
and a good business was done at Sis. 9d. cash, and 50s. one 
moath. Only a small business was done on Friday, but the 
market was firm, and the top prices were 58s. Sl. cash, and 
590. 14d. one month. On Monday the market was steady, 
and a moderate business was done at Friday's prices. Filat- 
ness was the order of the day yerterday, and there was a 
decline of about a is. per ton. From 58s. 74. to 58s. one 
month, and from 54s. 44d. to 57s. 9d. cash were paid, buyers 
remaining at the lower prices. To-day’s market was very 
flat, 57s. 44d. cash, and 5/5. 7}d. ome month, being accepted. 
No. 1 Coltness and No. 1 Gartsherrie are both quoted at 66s., 
Summerice at Gs. 6d. Langloan at 62s, No. 1 G. M. B. at 
6&s. 6d., and No. 3G. M.B. at 57s. The shipments are still 
large, but last wéek they only amounted to 12,822 tons as 





— 15,192 toms in the corresponding week last year. 
knowledge of this falling off in last week's shipments | 
exerted a depressing effect both yesterday and to-day. 


lt Scottish Soviety of Arts-—A meeting of the Royal | 
Scottish Society of Arts was held on Monday night—Mr. J. | 
K. Watson, vice-president, in the chair. A er was made 
by « committee in regard to the Hon. William Hosack’s 
invention of an “ Improved method of Evaporating Cane- | 
Juice.” The rt stated that the invention consisted in 
dividing the liquid to be evaporated into drops, jets, or spray, | 
and, while so divided, applying thereto currents of heated | 
air to cause rapid evaporation. Several other inventions had 
been ynted for dividing liquids into thin strata, and | 
applying currents of air to them, while so divided, to cause 
evaporation. Some of these old inventions had been 
extensively used, and, in the opinion of the committee, were 
more economical in working than it was possible for Mr 
Hosack’s plan to be. The relifting of the liquid by any of | 
the methods proposed by Mr. Hosack involved an unnecessary 
ex iture of power. The committee on Mr. Thomas 
Will's machine for cutting willows reported that the machine | 
was simple in its construction, and did its work very | 
efficiently, with a great saving of labour over the plan by | 
which the same operation was formerly done. The com- 
mittee considered the invention worthy of the consideration 
of the Society. The secretary (Mr. Sang) read a paper by 
Mr. Thomas W. Cowan, C.E., Ph. D., &c., in which that 
gentleman described and criticised the various schemes pro- 
wed for railway communication across the English Channe! 
Nir. Cowan was of opinion that the most practicable schemes 
the tunnel through 
Whatever 


for direct railway communication were 
the strata, the submerged tube, and the bridge. 
scheme was adopted, he would strongly recommend a double 
line of rails, as he was sure that the increased traffic which 
would result from direct communication between England 
and Franee could never be accommodated on a single line. 
The paper was remitted to a committee. 


Traction Engines in the Justice of Peace Court.— At the 
Edinburgh Justiees of Peace of Court yesterday, there were 
two cases of contravention of the Locomotive Act of Parlia- 
ment, One of the delinquents was Mr. James Thomson 
millwright and engineer. He pleaded guilty to the charge 
preferred against him, and said that having heard that road 
engines were being driven in Edinburgh and Leith without 
the red flag, he did not think that it was required. The other 
delinquent Mr. R. W. ‘Thomson, engineer, the inventor of the 
road steamer. He was charged with working two engines on 
the high road at Corstorphine without having a red flag 
Owing to the indisposition of Mr. Thomson, Mrs. Thomson 
attended and explained the ease. She said that at first the 
red flag had been used, but it had been found imperative to 
abandon it, as it was the cause of annoyance to the public 
traffic. With other traction engines it might be necessary to 
use the flag, as they were of such a cumbrous nature that 
they could not be easily stopped; but the engines invented 
by Mr. Thomson could be stopped with a touch of the finger, 
and putting a boy in front with a red flag had only caused 
alarm for no use. In conseg uence of the restrictions im posed 
on the running of such engines, Mr. Thomson had written to 
Earl Grey, the author of the statate, who had replied to the 
effect that although some years ago he concurred in the 
general opinion that :t was necessary to impose restrictions 
on such locomotives, yet in the present state of things he was 
forced to admit that they were unwise.’ Mr. List, the prose- 
cutor, suggested that Mr. Thomson should take the necessary 
steps for having the Act amended. Mr. M‘Nair, one of the 
justices, said that no doubt great care had been taken to pro- 
vide for the public safety ; but as the provisions of the Act 
had not in this case been complied with, the justices were 
bound to convict. A fine of with Gs. expenses, was im- 
posed in each case 


08., 


Quarterly Report on the Glasgow Waterworks.—At the 
ordinary meeting of the Glasgow W ater Commissioners, held 
on Monday last, the engineer's report was submitted fF the 
past quarter. It stated that on the 16th inst. the quantity 
of water in store in the lochs was suflicient to supply the 
city and maintain the flow in the river Teith for 121 days, 
being eight days’ supply more than on the corresponding 
date of last year. The Gorbals reservoirs contain 155 days 
water, being 15 days’ supply more than on the same date 
last year. Last summer, it may be remembered, was an ex- 
ceptionally dry one, and as there is rather more water on 
hand than last year, no fears need be entertained of the 
supply being maintained. The spring, as far as it has gone, 
has turned out, however, even drier than that of last year. 
The quantity of water sent into the city and surburbs during 
January, February, and March last averaged 23,100,000 gal- 
lone a day from the Loch Katrine Works, and 3,500,000 gal. 


lons a day from the Gorbals Workse—in al!, 26,600,000 gal- 





|into their hands on the 25th of 
| Council have resolved to use the canal water for watering 
the streets, so that economy will be practised to that extent. | 
| Economy is the first duty of the Water Trust, for, let the | 
| future increase of the water supply come from whence it 
| may, it must of necessity be six or seven, or even eight, years 


being about 500,000 gallons a 

1869. The consumption 

appears to be remaining at 

stationary, at a little under 50 

the work are in good repair. 

embankments of the Duchray Aqueduct Bridge i 
completed, and the work has been done in 

manner. There are still some portions of the aqueduct, on 
the Duntreath section, that require cementing on the inside, 
and oxy of this is being done this week, the water having 
been shut off at the loch for the purpose. A 

slope of the embankment of the Ryat Linn 

Gorbals Works should be repitebed this summer after the 
water falls in the reservoir. The main pipes and those within 
the city have not given much trouble during the 
months, but a good many alterations have been made for the 
accommodation of the Union Railway Company. 


Threatened Restricted Supply of Water for Greenock.— 
The Greenock Water Trust held their usual monthly meet- 
ing yesterday, and diseussed the propriety of limiting the 
supply of water to the town It was reported by the super- 
intendent that the quantity of water in store on the Ist of 
April was 278,650,486 cubic feet, being 14,816,465 cubic feet 
more then at the corresponding period of last year. He 
urged the propriety of putting the whole town on fourteen 
hours’ supply instead of allowing it to be continuous as at 
present ; and he stated that the rainfall in the collecting dis- 
trict was only 12 in. during the 
to the 2lst instant only I14in. had fallen this month, and 
that little more than 10in. might be expected during the 
next three months. In the absence of the Provost it was 


en ye 


agreed to defer putting the town upon a restricted supply } 


until his return from London. ‘Ihe new works on the Gryfe 


are proceeding briskly. 


' 
Edinburgh Water Trust—It was reported to the Edin- 


burgh Water Irust last week that the amount of water in 
the ponds would only supply the wants of the consumers 
for six weeks. After the extraordinary straits to which the 


| population were put last year, it has been found absolutely 


necessary to husband the resources as much as possible. The 
trustees recommended the Works Committee to instruct Mr. 
Gale, C.E., Glasgow, to report as to the present state of the 


ponds, and the best and most economical means of distri- | 


buting the supply which will be at the command of the 
trustees when the full management of the water supply comes 
next month. 


before it can be introduced. 


Breaking up of Omoa Tronworks.—These old-established 
works, at one time the property of the late Mr. Robert 
Stewart, of Murdostoun, and which have been closed for a 
considerable time, were exposed for sale on Monday last. 
The auction had been looked forward to for some time with 
considerable interest; and on Monday there would be about 
500 gentlemen present 


able distance. Shortly after 11 a.m 


high. Engines sold at from 123/ 
machines reached as high as 34/. 
pool, bought large ly of rails at from 4/. 15s. to 6l. 3s, per ton. 
Mesers. Shirlaw and Son acted as auctioneers. 


The Skye Railway.—This railway is now so far advanced 
that its opening to the public on the Ist of July next may be 
looked upon as a certainty. 
and a first-class carriage left Dingwall, 
M.P., chairman, and a number of other persons, and pro- 
ceeded to Achanault, a distance of 21 miles. The works were 
found highly satisfactory. The new pier at Strome Ferry, 
where the line terminates, is completed, and could already 
be used by steamers and sailing vessels. 


Callander and Oban Railway.—This line is now nearly 
completed as far as Glen Ogle, a distance of seventeen and a 
half miles from Callander, and it is anticipated that it will 
be opened to Glen Ogle on the Ist of June. As originally 
projected, to Oban, the line would have been seventy miles 
in length, but for the present it will not extend beyond Tyn- 
drum. The cost of construction has averaged from 10,0002, 
to 12,0001. per mile. The greatest incline is 1 in 60 at Loch- 
earnhead. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.esproves, Wednesday 

New Warehouses for Midd!eshrough.—Yesterday, at the 
ordinary meeting of the Middlesbrongh Chamber of Com- 
merce, it was reported that the Messrs. Pease, the Middles- 
brough owners, had decided to take steps for the erection of 
three additional bond warehouses, to be available for public 
purposes. The progressive centre of the iron trade has long 
felt the disadvantages of not having proper warehouse accom- 
modation. 


The Cleveland Ironstone Miners.—¥or several weeks past | 


we have called attention to the unsatisfactory way in which 
the ironstone miners of Cleveland have heen working, and 
have intimated that the masters, in order to fulfil their con- 
tracts, would be compelled to import fresh hands. On Mon- 
day about 50 men arrived in Middlesbrough by the London 
steamer en route for Marske and Upleatham, where they will 
be employed in the .Messrs. Pease’s mines. Those men will 
be followed by others from London. 

The Cleveland Iron Trade.— Yesterday there was a capital 
attendance on ‘Change at Middlesbrough, and the market 
wae buovant. There was no ectual advance, but No. 5 was 
sold at 51s. and 52s. Shipments to various parts of the Con- 


last three | 


~ three months, while up | 


I he Town ' 


some of whom had come a consider- | 
‘ , the auction commenced ; } 
and in the evening only about half the lots had been ¢ xposed. } 
The prices realised were good, and in some instances very | 
to 1502. odd; weighing | 
Mr. Robertson, of Liver. | 


A few days ago, a locomotive | 
with Mr. Matheson, | 


, long 

17s. 6d. to 91, boiler plates, 9. 124. 

angle iron, 7/1. 10s. to 71. 1bs., rails, 71. 5s. to 71. 

rails. 61. 15s. to 71., slit nail rods, 71. to 71. 6e., 

| 51. to 64. 2s. Gd., cast-iron girders, in, 5J. 129 64., wroug 
iron girders, plain, 13/1. 10s. to age Shipbuilding is 
active as ever on the northern rivers, and the engineering es- 
tablishments in the north are pretty fully employed. 

Sunday Fettling.—At a meeting of the Board of Arbitra- 
| tion, specially convened at Darlington, on Monday, for 
the consideration of the Sunday fettling in ironworks ques- 
tion, it was decided that the masters should hold a meeting 
and ascertain whether arrangements could not be made for 
the fettling of furnaces otherwise than on Sundays, and yet 
enable men to start work on Monday morning; that an 
adjourned meeting of the Board be held a fortnight hence. 


Monkwearmouth Colliery—The masters are evicting the 
men from their cottages who ceased to work at this colliery 
unless they obtained higher wages, as recorded in ENGUnEER- 
tne a fortnight ago. The men are conducting themselves 
| peaceably. 
| Sheriff Hill Colliery —Owing to the proprietor of this col- 
| liery, which is situate near Gateshead, having given notice to 
| his miners of a reduction of wages, they have ceased to work, 
| and they are being evicted from their cottages near the pit. 


Carpirr, Wednesday. 
The Welsh Tron Trade.—The Easter holidays somewhat 
interfered with operations at the ironworks in this district, 
| but the men have again returned to their work, and some- 
thing like activity is to be witnessed at the majority of the 
works, more especially so in the rail department. The home 
trade continues in an almost dormant state ; but as there is no 
probability of any decrease taking place for some little time 
| to come in the foreign demands, little or no anxiety is felt at 
the present unsatisfactory position. It is pretty evident to 
| those connected with the iron trade that, if the home de- 
| mand for rails increases to any extent before the close of 
the northern shipping season, an advance on present quota- 
tions will be obtained, as the leading makers of the district 
have sufficient orders on their books to keep their hands 
fully employed up to the end of the shipping season. No 
doubt this is known to the majority of home buyers; and it 
is generally believed by those competent of forming an 
opinion, that no activity will be witnessed in the home trade 
for some little time to come. A springing up in the de 
mand at the commencement of the winter season would not 
| be undesirable, as by that time the majority of the orders 
from Russia will have been executed, and increase in the 
demand at that period of the year would, with the contracts 
uncompleted, tend to afford regular employment at the rail 
mills during the winter season. At the present time there 
are several inquiries for rails for foreign lines, and some 
anxiety is evinced to place contracts at present quotations ; 
bat as makers are tolerably well placed for orders they 
manifest little inelmation to accept the same except at 
an advance, and especially those oe early dehvery 
| The requirements of Russia and the United States will no 
| doubt be the backbone of the iron trade of South Wales 
during the summer season, and there is every prospect of a 
large amount of business being done with foreign buyers 
| generally; there is at present no probability of any lack of em- 
ployment being experienced for some few months to come. It 
is expected that there will be a keen competition with Belgian 
makers for some of the foreign contracts about to be given 
out, but sanguine hopes are entertained of a large portion of 
the same falling into the hands of makers in this district. 
The last mail from the East brought intelligenee of a satis- 
| factory character, the first draft of the loan to the Govern- 
| ment for the construction of railways in Japan having been 
j paid. Ina short time engineers are expected to arrive at Yo- 
| kohama and commence operations for the works, and there is 
a fair probability of the demand for rails and other matériel 
| tor that country taking place earlier than was anticipated a 
few weeks ago. Large quantities of rails have been shipped 
| at the lecal ports during the past week for Russia and the 
| United States, the clearances having been upwards of 2000 
|per day. Prices for pig iron continue to improve, and 
should the demand increase still further higher prices will 
have to be paid. 


The Chepstow Bridge Works.—In a previous number of 
ENGINEERING, it was stated that a new company was in 
course of formation for the carrying on of the above old 

| established works.. A meeting of the directors and share- 
holders has been held at the Beaufort Arms Hotel, for the 
purpose of considering the deed of association of the company, 
which is now established. The capital of the company is 
20,0001., to be raised by 4000 shares of 5/. per share. At a 
previous meeting it was resolved not to proceed with the 
works until 1500 shares had been guaranteed, and a committee 
was appointed to attain that object. At the last meeting 
the gentlemen who undertook this work reported favourably, 
and it was decided to commence operations under the new 
directorate as speedily as possible. Mr. Finch, one of the 
directors, is the patentee for iron masts, eighteen sets of 
which have been supplied for Government ships; and it was 
at these works that the Chepstow Tubular Bridge was made 
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Extension of the London and North-Western Railway to 
Dowlais.—This day week the ' : 
North-Western Railway Company 
serweh to line Gee hrmney Bridge tte 
struct i to 
tion ie pacer Tr enc Be ah 

tion is to is to i 
14871, or about 18 months fron this time, 


The Tin Plate Tradé.—U nsatisfactory re continue 
come to hand from the various works in the distri¢f, and at 
present there is no prospect of an immediate improvement. 


Steam and House Coal Trade.—From all parts of the 
district the reports ing the position of the steam coal 
trade continue victory, there is every prospect of an 
increase taking place ia the demand at an early date. The 


house coal trade is much quieter than it has been of late, and 
shipments have largely decreased. 


MOUNTAIN LOCOMOTIVES. 
To tue Eprtor or Excineenine. 

Sin,—I read in your impression of the Sth inst. a letter by 
Mr. Brunner, giving some usefal and, | may say instructive, in- 
formation respecting mountain locomotives, and with your kind 
permission I will make a few remarks in reply. 

_ In his Table giving particulars of various engines and inclina- 
tions, we find the maximum gradients of the Semmering and 
Brenner inclines on the South Austrian Railway are 1 1n 40, 
the Paretta inelines of the Alta Italia Kailway 1 in 40, the 
Giovi incline of the same railway 1 in 284, and the Havenstein 
incline of the Swiss Central Railway 1 in 37. 

The various t of engines shown in Mr. Brunner’s dia- 
grams have no doubt been specially designed to work the traffic 
on these inclines, answer the purpose to the 
satisfaction of the designers; but do they work efficiently, 
economically, and usé mo more power than is necessary to 
overcome the resistanee of friction and gravity of the trains 
to be liauled on these heavy gradients. 

As Mr. Brunner appears to have bad a trial trip on the Giovi 
incline, and has given what we may assume to be correct figures 
as to engines and Joad hauled, I will confine my remarks to 
this only. He says: * 1 will cite the experience with a mixed 
train on the 19th of November last; the traim- was com 
of eight passenger carriages and ten goods wagonay making & 


I am, Sir, yours faithful 
¥ 7; ic 


London, April 18, 1870. 





ANNUAL INTERNATIONAL EXHIBITIONS. 

List of —— countries which have appointed Commis- 
sioners for the Exhibition of 1871 :— 

Argentine Confederation—Senor Constant Santa Maria, 
Buenos Ayres. 
Br cm President of the Commission, Baden ; 

inisterial-Rath Turban ; Professor Dr. Meidinger, manager 
of the Landes-Gewerb-Halle in Carlsruhe. 4 

Belgium.— Président d'honneur, Son Altesse ale Mon- 
seigneur le Comte de Flandre. Président M. T’Kint de 
Naeyer Sénateur. Vice-Présidents, MM. de Cannart d’Ha- 
male, Sénateur; Sainctelette, Membre de la Chambre des 
Représentants; et De Keyser, Directeur de !’ Académie Royale 








des Beaux Arts d’Anvers. Secretaire, M. J. Clerfeyt 
es du Consiel Supériur de I’ Indastrie et du C ’ 
russels. 


Colombia-—James L. Hart, ., F.R.G.S., Consul for the 


SS 

1092. ALRXANDER WATKINS, Strand, and Rosser Corr 
el 
1034, and War. 
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‘Goorsn, Bradford, “ Improvements in sliver or 
Fiastwoon Vantry, Beckenham, “ improve- 


COMNELIVUG RvaseL., New Basford, 
Improvements in the manufacture of lace 
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1050, MaEN, Copenaagen, “ Improvements 
in ashing ine, sotto, ad or fz dim nparats to 
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« P igs, “ im- 

provements in the constraction of steam vessels, and in the 
the same.” 

“ improvements in 

1056. Loses Wenky ae Gracechurch-otreet, “ lmprove- 


yh sn oh * Improvements in ornament- 
and taterials for the manufacture of 
fancy boxes, furniture, pauellings, and for other ornsmentai 


i 





pu 
1060, Roppar Ams, 16, Giadstone-terrace, Battersea-park , 
* Impre , . ; 
1066. WiLllAM HAtan, Oldham, “ Improvements in 
vertica) saw ; 


1068. Isaac ADAMS, jun., Boston, U.S., “Improvements in the 
toate ee surfaces coated by electro deposition with 
hg 4 : 


1070. JOHW HewKY JoMNSON, 47, Lincoln's-Inn-flelda, “ Improve- 
ments in for the preservation of fruits, vegetables, 


meats, and 
1072. —— Henny, Floet-chambers, 68, Flect-street, “ Im- 
vernents ee. 
1086. Gueravus A uvs Joun Scuort, Bradford, “ lmprove- 
the sof yarns or threads, and in apperatus 


Inventions protected te for Six Months on the 
Deposit of Complete Specifications. 








1003. WILLIAM vem Lake, “Im- 
provements in looms for weaving.” 
1104, WILLIAM ROBERT LAE, Southampton-buildings, * An im- 


proved machine for driffing or boriag rocks, chiefly designed for 
working mines, tunnels, and quarries, and for sabmarine opera- 


tions.” 
1135. Bexsamin Josere BARNARD MILLS, 35, Southampton- 
buildings, “ lmprovements in stads or buttons.” 





United States of Colombia, 3, St, a London. 
wary owe Amé, Directeur Général des Di ; 
André (Edouard), Député au Legislatif; Arago, Chef 
de la Division des Beaux-Arts; Membre de la 
Commission des Valeurs, Joaillier; de Cardaillac, Directeur 
des Batiments Civils; le Comte de Chambrun, Député au 
Corps Législatif; Cornudet, Président de Section au Conseil 
@’ Etat; Delarbre, Conseiller d’ Etat. Directeur de la Compt- 
abilité Générale au Ministére de la Marine et des Colonies ; 
Deniére, Président de la Chambre de Commerce de Paris ; 
Drouin, Président du Tribunal de Commerce de Paris; 8. 
Exe. M. Drouyn de Lhuys, Sénateur, Membre du Conseil 
Privé; du Sommerard, Directeur du Musée des Thermes et 





gross load of 164 tons. To haul this train from Pentedecimo 
to Busalla not less than 105 tons of adhesion engine weight 
were taken into requisition, viz., a Beugniot engine weighing | 
69 tons (51 tons adhesive) in working trim, and. a. 64 ton | 
twin engine, including engines; the total weight of: train was | 
consequently 287 tons.” If we allow 20 lb. per ton of engine 
and 10 Jb. per ton of train for frictional resistance, we have 


105x20 = 2100 Ib. resistance of engine friction. 
105 X78.59= 8251.9 ,, - - gravity. 
182 x 78.59= 14303.3 ,, s train ” 

182 x 10 1820 ,, A ‘. friction. 


26475.2 Ib. total resistance to be overcome. 
According to Mr. Brunner’s leading dimensions of engines, the 
cylinders of the Beugniot engine are 23g in. diameter; stroke, 
24 in.; and wheels, 3 ft. 112 in. diameter. The cylinders of the 
twin engines are 14 in. diameter; stroke, 22 in.; and wheels, 
3 ft. 5g in. diameter. The boiler pressure during this trial was 
135 lv. ia the Beugniot, and 105 |b. in the twin engines. The 
909 
14°X 22 X2 _ 906 Ib, in the one, and 


42 


= 283.4 Ib. in the other for each pound of effective 


traction force was therefore 
23.6252 «x 24 
47.25 

pressure on the piston. These added together make 489.4 1b. ; 
ard if Mr. Brunner’s guess be correct that the mean pressure on 
the piston was 80 Jb., we bave 489.4 x 80=39152 lb., the force 
applied to overcome a resistance of 26475 Ib. . 

Assuming these engines to have been in their usual working 
condition, there must have been something wrong, whether in 
their peculiar construction, the condition of the rolling stock, or 
the inefficient state of the permanent way, 1 cannot say, but 
there was about 48 per cent. more power used than was neces~ 
sary to haul the train. 

two engines should never, as a rule, be used to haul one 
train if sufficient adhesion cannot be obtained with a six- 
wheeled coupled engine without overweighting the wheels, and 
thereby destroying the permanent way. I see po way of getting 
over the difficulty but by the adoption of the Fairlie doubie 
bogie engine with eight or twelve wheels, as cirenmstances may 
require. These engines are not adapted for special work only, 
buc may be used for general traffic, either at high or low speeds. 
To bant a train offering 26475 ib. resistance, an engine with 
twelve wheels 4 ft. diameter, 17 in. cylinders, 24 in. stroke, and 


2 ae Q00e7 
a mean pressure of 90 lb. would be required, s 9 == 18237.5; 


’ 16,97, or, say, 17 


then =7060, and , [°° 


13237.5 «x 48 
ns 
inches ; and assuming the coefficiept of adbesion to be ath the 
working weight of this engine would be 72 tons, and d ucting 
72 from 287 we have 215 totis as the groves fond it would 
haul, or 51 tons more thay the Beugnict wd the twin en- 

gines together, besides tequiring ovly one Us iver and fireman. 


| I’ Institut ; 





I said | would confine my remarks to the Gsovi incline only, 
but as Mr. Brunner explaius the application of Le Chatelier’s 


de I’ Hotel de Cluny, Commissaire Général Adjoint ; Gautier, 
Conseiller d’ Etat, Seerétaire Général du Ministére de la 
Maison de }'Empereur; Gérome, Membre de I’ Institut; 
Guillaume, Membre de I'Institut; Guillot, Intendant 
Général, Conseiller d’Etat, Directeur de la Comptabilité 
Générale au Ministére de la Guerre; Lefuel, Membre de 
Meissonnier, Membre de I’Institut; de Mon- 
tagnac, Député au Corps Legislatif; Comte de Nieuwer- 
kerke, Sénateur, Membre de I’ Institut ; Ozenne, Conseiller 
d' Etat, Secrétaire Général du Ministére de ! Agriculture et 
du Commerce, Commissaire Général pour I’ Exposition de 
Londres; Rolle, Député au Corps Législatif ; Baron Alphonse 
de Rothschild ; Siobor, Membre du Comité Consultatif. des 
Arts et Manufactures, fabricant de tissus de laine; Viollet- 
Ledue, architecte; Weiss, Conseiller d’ Etat, tai 
Général du Ministére des Beaux-Arts. Secrétaires, MM. 
Awehne, Chef du Cabinet du Ministre de l’Agriculture et du 
Commerce; Gerspach, Chef du Cabinet du Ministre des 
Beaux- Arts; Fréauff-Ozenne, Chef de Bureau 4 la direction 
du Commerce Extérieur; M. Livet, Chef adjoint du Cabinet 
du Ministre de | Agricult et da O ce, remplira les 
Fonetions du Secrétaire adjoint. 

Hesase.—Herr Schieiermacher, Councillor of the Ministry 
of Finance, President of the Central Office for Commeree,, 
and Industry, Darmstadt. 

Norway.—M. O. Pibl, Frognerrien, Christiania. 

Russia.—M. Boutowski, Privy Councillor, Director of the 
Department of Commerce and Manufactures, St. Petersburg. 

Sweden.—M. Falinehjelm, of the Office for Ecclesiastical 
Affairs, Stockholm. 

Switzerland.—Albert Streckeisen, Esq., Consul-General 
for the Swiss Confederation, 7, Great Winchester-street- 
buildings, London. 

United States —N, M. Beckwith, Esq., New York. 

Wurtemberg.— Dr. von Steinbecis, President of the Board 
of Trade and Commerce, President of the Exhibition Com- 
mission, Stuttgart. 





THE PATENT JOURNAL. 
‘Grants of Provisional Protection for Six 
Months. 

323, Joun Setters, Whiteliffe-lane, Cleckbeaton, “ An improved 
machine or apparatus for effecting calculations, applicable to 
weights, measures, time, and money.” 

822. ESJAMIN WADE, Copley, uear Halifax, “ Improvements in 
self-acting si Is for railways.” , 

911. Wintaw. MON Awe, 6, Cambridge-terrace, London-road, 

Clapton, “ Lmprovements in bale-hoops and other bands, sud ip 
preparing, fitting. and securing the ends thereof.” 

961. *Fasoeatck Fieip, Upper Marsh, Lambeth, and Gustav 
Stsussen, 11, Fenchareh-buildings, * The application of a new 
Material to the production of iNeminating oil and solid hydro- 
earbons, suitable for the manufseture of candles aud for other 

sen.” 

990. Eowaxp Gaeen. Phoenix Works, Wakefield, “ Improvements 

in apparatus for removing soot and other deposit from the tubes 





of steam boilers.” 


Patents on which the Stamp Duty of £50 has 


1186, Lew Bopp Baven, New York. “Improvements in sew- 

ing machines”—Dated 24th April, 1867. 
1221. Joun Caniss, Kilburn West,* Improvemonts in the me- 
or ratus employed for locking, actuating, and 


cha 
setting in motion raltwndy polats and signals, olso in the appara- 
or 


the action and movement of 
in re’ m to each other.’~- Dated 27th 

1269, ERAstvs BriawAw Broetow, Borton, U.S,, “ improvements 
in loome for weaving.”— Dated Ist May, 1867 

1297, Joun Hotes, Wylde-greon, Sutton Coldtield, “ Improve- 
ments in beer engines, which et are alno applicable 
to pumps for various purposes.—- Dated 4rd May, 1867, 

1189, Joun Davin Baickies, Valentine-road, South Hackney, 
“Improvements in the manufacture of a certain description of 
. woven fabric.”—-Dated 24th April, 1867. 

1204, Hvegn Surtu, Moch Hadham, “ Improvements in preparing 

turnips and mangel-wurzel for food of animals.”— Dated 25th 
April, 1867. 

Patents on which the Stamp Duty of £100 has 

been Paid. 

995. Wirittam CoLnonne CampripGe, Bristol, “ Improvements 
in the construction of harrows.—-Dated 2ist April, 1865. 

1104. James PurpeRy, Oxtord-street, * Improvements in breech- 
loading flrearms.”—Dated 2nd May, 1563 

1073. James THOMPSON, Bilston, “ Improvements in the manuafac- 

ture of barrels for firearms and other description of tubes, and 

in apparatus or machinery to be employed for that purpose.” — 

Dated 24th April, 1863. 

1024. James THOMPSON, Bilston, “ Improvements in miachinery 
for punching meta)s.”— Dated 24th April, 1469. 

1080, Wittiam Ropes, 9, Shawfield-street, King's-road, Chelsea, 
“ improvements in anchors.”"—Dated 29th April, 1863, 


COOKE’S ROTARY PUMP. 

Ix October last (vide pages 269 and 270 of our eighth 
volume) we published an illustrated account of a very in- 
genious form of exhauster, adapted for use in the ventilation 
of mines, designed by Mr. John Cooke, of Darlington. 
Since thut account appeared, Mr. Cooke has applied the 
arrangement adopted in his exhauster to other purposes, 
and amongst other applications he has produced the ex- 
evedingly neat rotary pump or water-pressure engine, 
which we illustrate on the next page. The pump shown 
is a double one, that is to say, it bas two cylinders, the 
revolving pistons of which are geared together so that 
the maximum delivery from one barrel occurs at the 
time when there is the least delivery from the other, and 
vice versd. ‘The two cylinders with their pistous, &., are 
duplicates in every respect, and it will only be necessary, 
therefore, that we should describe one of them. 

Referring to the parts shown in section in Pigs. 1 and 2, 
it will be seen that the piston is merely an eccentric formed 
in one piece with its shaft, there being also provided at each 
end of the eccentric conical collars, as shown in Fig. 1. «On 
that side of the eccentric which is furthest from the centre 
of the shaft—~and which consequently is in contact with the 
cylinder—is formed a groove, which is fitted with a brass 
packing strip, while at the ends of the cylinder the tight- 
ness of the piston is ensured simply by ordinary hemp pack- 
ing placed against the conical collars, and tightened up by 
glands. Of the conical collars we have jost mentioned, that 
at one end of the eccentric is formed in one piece with the 
shaft, while the other end is formed separately, and is fitted 
so that it can slide on a key let into the shaft, and be 
tightened up by nuts, as shown in Fig. 1. The object of 





























a 


OR TOT Test 





304 





ENGINEERING. 


[April 29, 1870. 
So 








ROTARY PUMP AND WATER PRESSURE ENGINE. 


TRANSVERSE.SECTION 
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making this collar loose ou the shaft, is to enable it to be 
tightened up against the end of the vibrating “ shutter,” | 
of which we shall speak presently; while at the same 
time any pressure against the end of this shutter greater 
than that necessary to ensure a tight joint, is pre. 
vented by adjusting screws, which pass through the move- 
able collar, and take a bearing against the end of the ec- 
centric or piston. It will be noticed, on reference to Fig. 1, 
that, in addition to the conical collars against which the 
hemp packing rests, there are provided conical bearings, 
which fit secondary brass glands, as shown. These glands 
can be tightened up independently of those which bear 
against the hemp packing, and they serve to give the shaft 
a steady bearing and support. The whole of this arrange- 
ment for ensuring the tightness of the ends of the rotating 


piston has been worked out with mach ingenuity, and there | 


ean be no doubt that the practical success of the pump is 
greatly due to the care bestowed on these details. 

One of the chief features in the whole arrangement, 
however, is the “shutter” of which we have already spoken 
and the manner in which motion is given to it. Referring 
to Fig. 2 it will be seen that the inlet and outlet pipes 
are separated from each other by a kind of oscillating 
valve or “shutter,” which is carried by a shaft, as 
shown. At the back this shutter is shaped to an arc 
struck from the centre of this shaft, so that it can | 


DESIGNED BY MR. JOHN COOKE, ENGINEER, DARLINGTON. 


FiCc.s. 







work against a corresponding face formed on the casing. 
the tightness of the joint being insured by hemp 
packing contained in a groove, as shown. The other side 
of the shutter, which bears against the eccentric piston, is 
also curved to the are of a circle, while, below, the shutter 
is hollowed out so as to form a passage through which the 
water can enter the cylinder, as shown in Fig. 2. From 
the manner in which the shatter is hang it will be seen that 
it is in equilibrium, the preesure of the water on the back 
tending neither to open nor close it. 

We must now describe the manner in which motion is 
given to the shutter. The latter is fixed on the shaft, 
which carries it, and on the prolongation of this shaft, 


| which passes out through a stuffing-box, there is fixed a 


lever, as shown in the upper part of Fig. 1 and on the 
right-hand side of Fig. 2. This lever occupies such 
a position on its shaft that the centre of the pin 
at the end of it is in a line with the centre from 
which the arc forming that side of the shutter which 
bears against the piston is strack. A link, equal in 
length to the radius of this arc added to the radius of the 
eccentric piston, connects the pin jast mentioned to a small 
crank formed on the main shaft, as shown in Fig. 1, the 
centre of the pin of the crank being in a direct line with 
the centre of the piston. It follows from this arrangement 
that, as the piston rotates, the vibrating shutter is moved 
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backwards and forwards, so that its side is maintained con- 
stantly just in contact with the piston. The arrangement 
is, in fact, identical with that employed in Mr. Cooke's 
exhauster, to which we have already referred, and 
it is, to say the least of it, a highly ingenious and effective 
one. The link connecting the small crank on the main 
shaft, with the lever fixed on the shaft carrying the shutter, 
is adjustable for length, and the shutter can thus be always 
maintained in sufficiently close contact with the piston to 
prevent objectionable leakage, and at the same time be pre- 
vented from bearing so hard against the piston as to cause 
undue friction. 

The shafts carrying the two pistons in the double pump 
we illustrate, are connected by spur-wheels, which gear into 
another spur-wheel fixed on an intermediate shaft. When 
the machine is used as a pump, this shaft serves to receive 
the power, or, on the other hand, when the apparatus is em- 
ployed as an engine it serves to transmit it. One of Mr. 
Cooke’s pumps has now been in constant use for nine months 
past, and it has not failed in any way. Indeed, the whole 
of the details are so well designed, and all the necessary 
adjustments so carefully provided for, that we have no doubt 
it will be found practically to be a durable as well as an 
ingenious machine. It may be noticed, also, that the 
principal packing, being all of hemp, can be at any time 
renewed with great facility, and at a very moderate cost. 
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engines not having been originally intended 
sure, but no doubt the existing advantages of a 
would have been greater if the ure could be raised. : 

The diagrams Figs. 14 and 15 are taken from these engines 

after conversion, and give the following re: ults : 
Horse power of high-pressure cylinder = 231 
” low ” ” = 223 
Total horse power = 454 ELP. 
And the amount obtained for each pair of cylinders may be 
considered alike for all practical purposes, and LH.P. per hour 
is produced by a consumption of 2.22 |b. of coal. 

The contrast in economy and power between the old rf 
ment of an ordinary double engine and the new system of a 
double compound engine is sufficiently obvious— 

In the one case 360 H.P. is produced by burning 134 tons of 
coal daily. 

Inthe other 454 HLP. = e 108 ,, 

Pressure acting Tangentially to the Crank. 

Allusion bas been frequently made to the advantages of an 
uniform driving power, and it will be well to place this question 
in such a light, that the different arrangements of compound 
engines may be clearly seen in relation to their twisting power 
upon the serew shaft. ; 

The indicator diagrams, Fig. 18, are taken from a pair of 
compound engines of Type I., having the cranks set at 135° 
with each other. The high-pressure cylinder is 29 in. diameter, 
and the low-pressure cylinder 55 in. diameter, and the stroke of 
each 83 in. Steam is cut off at two-fifths of the stroke, and 
gives the following H.P.: 

Indicated H.P. of bigh-pressurecylinder ... 309 
, low ” ose 222 


Total ee --. 6531 HELP. 


, ” 


The ratio of areas of cylinders to each other 1 to 4. 
a horse-power of cylinders ~ BO 
In order to know the effective pressures acting at right angles to 
the radius upon the crank pin, a simple calculation gives the dia- 
grams, Figs. 19, 20, and 21. These represent the actual tangential 
— upon the crank pin in tons set off upon a circular base 
ine, to a scale of A, in.=1 ton. For example, at the beginning 
of the stroke when the high-pressure crank is on its dead centre 
at (a), there is no tangential pressure. At (b) it becomes 
(4 b')=12 tons; at (cc')=15 tons, &e. The maximum is 
reached at (d d')— 16 tons, corresponding with the similar letters 
on Fig 18 at 4, of the downward stroke. The curve a}! to 
K'e represents the tangential pressures at any desired point 
during the downward stroke, and from ¢ through y to a the 
pressures during the up stroke. Fig. 20 is a similar diagram 
from the low-pressure cylinder’s crank, and Fig. 21 is 
a combination of the two, showing the twisting strain upon the 
screw shaft as the engine actually works; excluding the weights 
of the moving which are considered to be bal " 

Notwithstanding these being two a engines acting upon 
the screw shaft, the irregularity of their driving power is most ex- 

At a and C, the dead centres of the high-pressure 
cranks, the pressure averages only 5 tons, while the maximum 
res are 22 tons, being a variation in the proportion of 

to 4.4, 

A more extreme instance of the irregular driving power of 
this class of compound engine is given in diagrams 20-23. In 
this case the 

High-pressure cylinder is 46 in. diam-ter. 
Ww ” ” 80 ” 
Stroke alike in both 39 in. 
Angle of cranks to each other 135° 
Horse-power of high-pressure cylinder = 408.5 
low =551 


” ” ” 


Total ovo on» 954.5 HLP. 

Fig. 23 ts the tangential pressures upon the high- 
pressure crank, and Fig. 24 those upon the low-pressure crank, 
while Fig. 25 shows the combined action of both. 

At a and C (the dead centres of the high-pressure cylinder), 
the —— pressure upon the crank pin is 5 tons in the com- 
bined diagram, while the maximum pressure is 50 tons—a 

i of 1 to 10, Contrasting in » most striking manner 
Figs. 16 and 17, 


same crank. The se 


diagram similar to 
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In converting old engines, therefore, it may be concluded that 
the better plan is to leave the original cylinders for use with low 
pressure, and to add bigh- cylinders above them, and 
not to displace both cylinders and work one engine by the 
exhaust steam from the other. 

It is easy to apply the same considerations to new engines, 
and the plan one cylinder above the other, described as 
Type ILL, is better than Type 1., from its giving a better dis- 
tribution of the steam in the first instance, and from its being 
much cheaper to construct and lighter in weight. 

Added to these advantages there is the important commercial 
consideration of oecupying less valuable s in the ship than 
any other kind of engine; the second cylinder filling a space 
- could, under no circumstances, be utilised for the stowage 
of «: 

The only difficulties in the way of using such engines are the 
unbalanced condition of their moving dead weights, and the 
difficulty of giving an uniform twisting power upon the screw 
shaft. Incidentally, the diffieulty of starting and reversing 
will be removed, if the driving power is alike during every part 
of the crank’s revolution. 

The balancing of the moving dead weights may be accom- 
plished by the use of a plunger, or it may be regulated by the 
cut-off of steam, or a separate piston, or in other ways. 

The turning gear (illustrated in Figs. 26 and 27) is the most 
recent contrivance for removing the ev! 





of dead centres of these, 
and has been contrived to meet the difficulty. Its original form 
was that of a cam upon the engine shaft, with a large roller 
working upon it and held against it by steam pressure. This 
plan has applied to a pair of compound serew engines of 
100 nominal HE of Type L, having the cranks opposite to 
each other; and when in operation it enables the engine to 
start, reverse, or turn even slowly round in a very perfect 
manner. It is not, however, so well adapted to marine engines 
as to those moving in one direction, in uence of the extra 
handles necessary to reverse; and the pian illustrated by 
Figs. 26 and 27 has been contrived to adapt the same prin- 
ciples which work so successfully with the cam arrangement to 
the compound marine engine (Type LIL), namely, one cylinder 
above the other. 
Description of the Turning Gear. 

The figures represent the turning gear applied to the engine 
above described, the two diagrams Figs. 26 and 27 showing 
different positions of the apparatus. 

The supplementary crank B is attached to the free end of the 
screw shaft and joined by a connecting rod C, to the piston rod 
of the oscillating cylinder F, and to the link D E, which moves 
freely on the centre D. There also is a reversing valve (not 
shown) in connexion with the steam pipe G and the handle H, 
so that pressure can be admitted to either side of the piston in 
the oscillating cylinder F. 

Action of the Apparatus. 

In order to turn the main crank off its dead centre in the 
direction of the arrow and to secure uniformity of driving 
power, steam is admitted continuously to the upper side of the 
cylinder F, while the lower side is in connexion with the con- 
denser. As the centres D, and those of the cylinder F, are 
fixed, it is evident that the pressure will tend to turn the 
apparatus into the position shown by Fig. 26, whereby the 
erank B is forced in the direction of the arrow thereby turning 
the main shaft. 

When the main cylinders can exercise any power, the shaft is 
turned partly by them, and also by the cylinder F, until the 
position shown in Fig. 26 is reached, when the whole action 
of the cylinder F is reversed, and it absorbs power, while 
the main crank can best spare it. At the position repre- 
sented in Fig. 27, the piston in F has been drawn to the 
top of its stroke against the steam pressure, and thence 
begins to restore its power to the main shaft by assisting its 
motion, and eventually turning the crank over its lower dead 
centre. By this system a transfer of power takes place, and 
the _ rendered uniform. A similar action occurs during 
the upstroke, and the addition of this a tus would render 
the action of a compound engine T IL. having only two 
cylinders about as uniform as Type TP saving four cylinders 
and the complication of two engines. 

The reversing of the turning gear takes place with that of 
the main engine for the handle H, which moves the link, at the 
same time works the reversing valve and changes the direction 
of the steam pressure in the cylinder F. 

It only remains for the author to acknowledge with many 
thanks the information which has been so li placed at 
his disposal by many friends, and to make some apo! for the 
great length of this paper which has necessitated a somewhat 
eursory glance at many points which would well repay a more 
detailed _— 


examination. 
DISCUSSION. 

Mr. F. J. Bramwell wished to know under what circum- 
stances the indicator and the diagrams were taken, from 
which the horse er was calculated which was used asa 
divisor for the fuel burnt im a certain number of hours. 
Tn one case, the result had been obtained of 1.8 Ib. indi- 
cated horse power per hour, which represented 124,000,000 Ib. 


horse power 
divisor for the used on the voyage? 


coals 
Mr. nee oo aeenenn@ tons 30 


int 
bt 


spoken of dealing with the weight of the moving parts b 
balancing, and had treated Pen though, whan telennedl, 
they were disposed of. No doubt t were disposed of for 
the purpose of starting the engine, but the momentum of 
the moving parts had not been considered. If that mo- 
mentum were taken into account and added to the di 

which showed the tangential pressure, it would exercise a 
material disturbing influence. The subject was one of great 
importance, and he would like a little more information on 
the points he had alluded to. 

r. Lamport said that he was poe connected with a 
line of twenty-one steamers with fly-wheels, and was as- 
tonished to hear trom Mr. Rigg that the fly-wheel was con- 
sidered a disadvantage. Last session Mr. J. Farlane Gray 
had spoken of some vessels engaged in the China trade as 
showing the best results, and he understood that those results 
could only be ascribed to the fly-wheel. The simplicity and 
the economy resulting from the simplicity of the single crank 
engine far transcended any drawback which could attri- 
buted to that mode of construction. In the vessels to which 
he had alluded, there were smal! engines with an easy mode 
of communicdtion to the periphery of the fly-wheel, and 
when the engines seemed inclined to stop upon the points of 
the crank the diffieulty was overcome by the small engine. 

Mr. Galloway said that Sir William Armstrong had pro- 
phesied that the coal fields were only to last a certain number 
of years, therefore any consideration affecting the consump- 
tion of fuel deserved attention. He hoped to prove within 
the next few months that, by the combined operation of air 
and steam, they could develop a new motive power in the 
cylinder which would reduce the consumption of fuel to 14 lb. 
per indicated horse power. He had no doubt it was a thin 
that could be done, and he had no doubt that he cou 
do it. 

Captain Selwyn said that he had had the pleasure, a short 
time ago, of attending a meeting of the Institution of Civil 
Engineers, where it was stated as a fact, by Mr. Stephenson, 
that 14 1b. per indicated horse power had been obtained as a 
duty in actual practice, extending over a considerable period. 
They had also been assured by Mr. McConnell, that a vessel 
of his which had taken 14 tons of coal per day to perform 
74 knots, having been lengthened, having 100 tons more 
capacity in the centre, and having had compound marine 
engines put into her, now pahemed 8 knots with a consump- 
tion of only 7 tons of coal per day. 

Mr. Scott said that as the question of fly-wheels in marine 
engines had been referred to, he would saya few words, 
being the builder of the ships alluded to by Mr. Lamport, 
and the constructor of them. He had been steaming down 
St. George’s Channel in the most satisfactory manner, within 
the last 12 hours, in a steamer constructed upon the same 
principle. He had constructed some of the largest of those 
engines in ships running directly to China round the Cape of 
Good Hope, which had been performing their voyages with 
regularity since 1866. The vessels were about 3000 tons 
gross register, with a capacity for delivering into the London 
ports about 3500 tons of tea. They had frequently performed 
voyages from various ports in China, and delivered their 
cargoes in London in 65 days, the consumption of coal not 
exceeding 20 tons per day, including in that amount 
everything consumed on board for other purposes. The 
ave indicated horse power at sea of those. ships 
was ), consequently the consumption of coal per in- 
dicated horse power would be about 24lb. The num- 
ber of voyages made by those ships at the same 
rate of consumption made the average obtained almost a 
certainty. As to the general question of compound sngnee 
and a still further reduction in the consumption of fuel, in 
1858, in conjunction with some engineering friends he had 

tructed a st of about 600 tons, to work at 120 Ib. 
Pp A ber of experiments were carried on. with 
that vessel, many of them under the superintendence of 
Professor Rankine. The engine did not fail as an engine, 
but the general arrangement broke down, because for che- 
mical reasons the boiler would not stand. From some 
chemical action, small holes came at the top of the boiler, 
and after about eighteen months’ service it would not 
hold water. He thought he had now found a means 
of overcoming the difficulties that arose previously, and 
was now pretty well advanced in the construction of a 
steamer fitted with engines which he intended to work at 
140 Ib. pressure, and if it was successful he should have great 











pleasure in laying before the meeting the results of that ex- 
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periment, but it would be premature to 
that the occasion. 
eo a eee 


Bi 
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no ionable to poe culariti wheel . 4 ship, Sjoctionsh right 
ing. ities were always objecti 

AE sy aS whether the irregular dnving came on the 

screw or not, it must affeet the engine, which was an evil. 
The Chairman said the subject was an important one, and 

that Mr. Rigg was entitled to the thanks of the meeting for 

his contribution. 








ON THE LAW OF RESISTANCE OF ARMOUR 
PLATES, COMPOSED OF ONE OR MORE 
THICKNESSES.* 

By Ste Witt1am Farrpatry, Bart., LL.D., F.B.S. 
(Concluded from page 286.) 
Taste II. 


Reduction of Experiments with the Flat-ended Punch. 
Double Plates—Plates resting on a Steel Die Block. 














| Pressure P, 
| on Punch 
-.L| Tri Correspond- 
boo K-|Pressure on Punch per Unit 1, Set ing Tndenta- 
Plate. of Diameter. and . a in 
Thickness Inches. 
in Tons. 
Ib. | tens. 
2 din. i 
plates} 31,328 | 14.030 28.060 15 
2 tia. 
plates} 109,628 48.937 48.937 5 
Tasze III. 


Reduction of Experiments with the Point-ended Punch. 
Single Plates—Plates resting on a Steel Die Block. 




















—_ r; 
on Punch 
ee i Ini Correspond- 
penny’ Pressure on Punch per Unit j trove ing Indenta- 
Plate. of Diameter. and — 
Thickness} “"° 
in Tons. 
in. ib. ~ tone, 
10,832 4.835 19.340 
37,438 16.679 83.358 
| 53,958 24.087 32.116 33 
d 83,712 37.364 42.702 538 
Here the mean value of P,, for the three thicker plates, is 
36.065 tons. 
Tasex IV. 


Redaction of Experiments with the Point-ended Punch. 
Double Plates—Plates resting on a Steel Die Block. 


} 

















Pressure P, 
on Punch 
ca te: Corres - 
hom Pressure on Punch per Unit oe te ing Indenta- 
Plate. of Diameter. pee ’ be in 
Thickness om 
in Tons. 
ib, | tome, sy hphogtt 
2 din. 
plates 24,316 10.855 21.710 A 
2 bin. 
plates} 112210 | 40979 | 49979 | 86 
Taste V. 


Keduction of Experiments with the Flat-ended Punch. 
Single Plates—Plates resting on a Solid Oak Backing. 








Pressure 4 
on Punch 
Thick- | ‘per Unit of] Correspond- 
news of Pressure on Punch per Unit Bi oe wig ing Indenta- 
Plate. | of Diameter. ae" te tion, in 
| Thickness Inches. 
| in Tons. 
in. | Ib. tons. 
2 | 22,560 10.058 | 40.232 A 
| 49,982 22.318 | 44.636 Al 
84.638 | 87.7 50.380 61 
_ 4. | i296 | 46004 | 562.576 72 
MO ee os eh fg ak 


* Paper read before the Institution of Naval Architects. 


_ Tasue VL 
Deshi Plies—Pistr rating n'a Sohd Oak. Decking 






























































Pressure P, 
Thick. - Unit of 
nees of} Tessure on Panch per Unit\ iameter, ing 
Piste. of Diameter. onl tion in 
Thickness | Inches. 
in Tons, 
b. tons. 
22 in. 
lates 36,158 16.142 82.284 Al 
din. 
plates; 105,454 47.078 47.078 _ 9 
Mean on na «| 89.681 
Taste VII. 
Reduction of with the Point-ended Paneb. 
Single Plates— resting on a Solid Oak Backing. 
Pressure P, 
on Punch 
Lesage Pressure on Punch per Unit |Pr* A owed ing I 
Plate of Diameter. . tion 
Thikees in Inches. 
in Tons. 
in. Ib. tons. 
18,436 8.230 32,920 Ab 
; 87,438 16.718 83.426 
66,062 29.492 39.322 78 
j 80,726 36.088 | 41.186 64 
ae eee 
Taxsue VII. 
Reduction of Experiments with the Point-ended Punch. 
Double Plates—Plates resting on a Solid Oak Backing. 
Pressure P, 
: on by: 
a Pressure on Punch per Unit i - nf hog ow - 
Plate. | of Diameter. and tion 
} Thickness | in Inches. 
| in Tons. 
| : lb. tons. 
2 tin, 
lates} 27,118 12.106 24.212 0.5 
m. 
plates | 101,062 45.117 | 45117 | 1.70 
Te. CORES teak. Sriikek 1 eke ON CSE TER 











The comparative value of double and single Plates is shown 
in the following Summary of Results: 
Summary or Resvvrs or Tasues I. axp II. 


| i ; 
| Thickness of | Resistance, P,, in Tons. 
Plates. | 


Single Plates.| Double Plates. 





28.060 
48.937 


25.972 
46.308 


4 in. Plates 
|Thick Plates ... 





} 


These results show that the statical resistance to panching, 
with the flat-ended puneh, does not vary much, whether the 
plates be solid or in two thicknesses ; but as the indentations, 





.| at the point of rupture, in the double plates, are very much 


greater than they are in the single one, the work expended* in 
rupturing the double plates is considerably greater than the 
work in rupturing the single ones. 

Summary or Resvtts or Tances II. anp IV. 





Thickness of 
Plates. 








| 
| 
| 
} in. Plates oiih 
Thick Plates ...| 











These results show that, with the point 
ultimate resistance of the double 
than that of the single plates, and that 
the double plates is considerably 
rupturing the singleones, Similar results are obtained 
paring the results of Tables VII, and VIIL ; yoy: aes Ld 
results of Tables V. aud VI, it will be found that van- 
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The followi of Results shows the advantage 
gulecd by hack bodtions 








Summary or Resutrs or Tastas L ann V. 
Single Plates—Flat-ended Punch. 





Indentation in Inches. 












































Thickness of Ratio, 
Plates. Plates on Die | Plates on Oak 
Block. Backing. 
{ 18 Al 1wSt 
i 1b 61 140 
*- 7 2 1to42 
Here it will be that whilst the ultimate 
pressare are near fun, thw indentations of ie pab, with 
oak Pace greate? than the corre~ 
sponding indentations of the plates the backing. Hence 
it follows that the dynamic resistance—or work expended in 
rupturing—of a plate with oak backing is about from three to 
four times, in pence phe yk elem Mg 
one lan sig’ Se Serre Say eee used, 
as shown in the following summary of results. 

Summary ov Busvuts or Tastes IL asp VIL 
Single Plates— Point-ended Punch. 
Indentation in Inches. 

Thickness of Ratio. . 

Plates. Plates on Die | Plates on Oak 
Backing. 
in. 38 78 1 to 24 
__ tt» et ae oe 64 1to 12 
Here the dynamic resistance of the plates with the oak back- 
ing is about from 1} to 24 times that of the plates without the 
backing. 
Summary or Resvcrs or Tapies IL. ann VI. 
_____ Double plates—Fiat-ended Punch, 
Indentation in Inches. | 
Thickness of Tia 55 GORGE Se Ratio, 
Plates. Plates on Die | Plates on Oak | 
B ing. | 
Two } in. 15 Al} ta? 
Two 4 in. 5 2 | twls 





Here the dynamic resistance of the double with the oak 

backing is, on an average, 2} times that of plates without 

the backing. 

Sommanry ov Resuuts or Tastes IV. axp VIII. 
Double Plates—Point-ended Punch. 


Indentation in Inches. 








Thickness of 
Plate. 


F 


Plates ou Die | Plates on Oak 
Block. Backing. 





Two din. 4 
Two in. 85 1 
Here the dynamic resistance of the 
oak backing, is, on an av about 14 
“= eos —- the 

might be i ing to the results with 
those derived fam the ict a abe wie te indentation 
iron plates 
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COMPARATIVE STATEMENT OF LOCOMOTIVE EXPENDITURE, MILEAGE, TRAFFIC RECEIPTS, &c., ON THE 


FOLLOWING RAILWAYS. 
Half-Your ending Sst December, 1869. 
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A 


| 
200,666 4.15 


See 
Bo 
tok 
a8 


28,909 6 

64,570 |4.62 
} 

57,276 |6.29 


84,279 |4.42 
78,204 |4.87 


wr mo 
Sas 


Ze = 
BRRES SEGRE FRESE EEE 








psec 


2.26 (55,883 
1.76 | 6,272 


2.36 16,706 
2.26 |28,201 
2.64 11,960 
3.28 | 8,496 |; 

8.36 | 3,090 |1.6 


Rad 


SUBSE EF8E 


12,005 )4.37 | 


mm te 
< 


= 


19,687 |7.77 | 














Shee SeREBEE BS 


137,301 4.00 59,5 


62.507 (6.25 |12,048 |1.48 |11,058 |1.31| 28,096 |2.76 
178,703 |5.25 \61,561 |1.86 |66,566 |1, fe 
157,216 |4.48 | 46,282 |1.29 |70,998 |2.02| 116,276 |8.31 09) 1,359 


45,337 |4.29 118,505 /1.75 |19,231 
388 |4.24 (27,764 |1.39 |28,626 
23,084 (7.81 | 1,791 0.60) 1,485 /0.50) 3,276 1.10 


10.984 15.90| 4.819 \2.50/ 4,511/2.42' 9,390 '5.02 





1 
27,363 .L 
ove 2.99 
25,905 3.15 
3.80 











117.127 3.54 ‘16! 


12,610 |4.55 ety Set 


37,736 3.57 
56,389 |2.83 














12,025 4.45 








Less for Power 
— for 
Ballasting. 





4 

| Mile 

2ida 2 | 
398,311 | 


ess} 262,258 |7.65 262,713 | 
ose ese ene 45,065 | 
London and South-Western] 110,974 |7.77| 7,242} 108,732 
London, Brighton, & South 

Coast wae exe eon eee ese ese 85,767 
Great Northern «| 149,086 la 4,244) 144,842 
Great Eastern... ose ae oer ew =| 148,361 | 
South-Eastern oe eae ee OT Yl 
North-Eastern : .| 802,093 |9.13} 9,036 | 293,067 
Midland ... ...  ...| 284,156 |8.09/ 10,504) 273,652 
Bristol and Exeter eve ae eas 25,364 | 
Manchester, Sheffield, Lin- j 

Colm sus wee ove] 85,264 |8.07/29,875| 66,380 
Lancashire and Yorkshire | 141,956 '7.13| 7,105} 134,861 | 
Metropolitan ove oo ee ee 27,215 
North London... one ose on ose 32,821 


* In the case of the accounts of the Londo 
proximate mi 














me 

oe 
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__ SE 608 | 12.67 


n and South-Western, the North-Eastern, Lancashire and Yorkshire, and Midland lines the grose train 
has, therefore, been obtained from the gross ex i 


ig 





Traffic Receipts. 





Per Train Mile Run. 
Total. | 





Passengers.| Goods. Total. 
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6,078,583}6,033,709/ 12,112,292 
3,976,299| 4,017,789! 7,993,088 
1,037,881} 125,550) 1,163,381 
2,338,811) 864,060) 3,202,871 





7 |1,829,241| 354,105) 2,183,346 
1,911,254/2,430,768| 4,342,022 
2,134,477/1,716,145| 3,860,622 
1,644,816) 368,516) 2,013,332 
2/898,665/4,804,888| 7,703,053 
3,459,549/4,650,760| 8,110,309 
465,697} 198,382) 664,079 
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783,262/1,178,545) 1,961,807 
7.18 | 10.60 |2,506,265/2,031,002| 4,536,267 
9.21 .77 | 687,695) 71,588) 709,188 
12.16 | 18.69 | 638,662) 109,043) 647,705 | 

. 74,665' 371,409} 445,974 | 168 
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divided by the net rate per train mile. 


penses 
+ The Great Western Railway Accounts are made up to 31st January, 1870. 


141,192| ” 71,510] '212'702 


174,011} 369,809] 643,820 
518,454) 752,543/1,270,997 
180,102} 4,103] 184,205 
112,530; 63,002) 175,582 
17.215! 155,106 172,821 


£ £ 
1,924,252|8,498,284 
1,097,100)2,210,995 
42,085| 221,577 
236,811| 809,378 
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144,827) 671,215 
621,482 |1,117,505 
494,755 |1,041,775 
168,847 

2| 1,610,714/2,170,156 
1,189,141|1,846,597 
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mileage is not given, and an ap- 
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of the plates is deflected forwards iuto the backing, as shown at 
A, as may be seen in the every-day experiments at Shoebury- 
ness. 

In the experiments recorded in this paper the results as to 
the deflection of the plate were nearly the same as those pro- 
daced by shot, and hence the increased depth of deflection 


under circumstances where the yielding medium of support is | 


wood. 


DISCUSSION. 

Mr. J. Scott Russell thought that the meeting ought to ex- 
press great gratitude for the very valuable series of experiments 
which Sir William Fairbairn was continually making, and had 
been coutinually making for the last thirty or forty years, from 
which the —- generally had derived the greatest advan- 
tage. He hoped that the same experiments which had been 
performed in this method, would be re in analogous 
2 with artillery, in order that they might see what 


information was to be threshed out of the collection of experi- 


said that he desired to draw attention toa 
t sufficiently noticed, as to the 

relation to the work required of it, to an 

blows which it was required to 

if the anvil were made of soft 


| process, it would be most valuable in enabling the thickness of | 
carried to be diminished. The same thing 


the armour plate 
had been done by chilling the head of shot, but it had never been 
appt’ to armour plates. 

r. Bramwell said that he thought Captain Selwyn’s ingeni- 
ous proposition would bardly hold good for armour plating and 
shot. The relation between the force of the hammer coming 


surface, but was expended upon the soft surface. The purpose 
of hardening the face of a smiith’s anvil was to prevent its sur- 
face from oe g indented, and rendered unfit for future 








with reference to resistance. If they could arrive a 
bination as would resist the penetration of any 
tion and concussion from the impact of the 

t as to start all the rivets from the plates an 
the ship, and in a short time the vessel would be a 1 
on board. The subject was one so important that before it was 
dismissed by such an institution they should put their stam: 
upon the plan best calenlated to save the honour and glory 
the country. F : 

Mr. Oliver Byrne said that the element of time left out 
of the test rendered the whole of the formule Tables 
useless. The time might be short, but if it were ever so short 


| it could be measured. There was a motion; and if in the con- 


sideration of that motion the element of time were excised, the 
erroneous results. He 


all present or not, the author was en 
Institution for his contribution upon « sub, 
portance. 
Rariwars 1x Turxey—In relation to the Turkish 
silways it is stated that Mr. Pressel, the 
i to 
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ON LIQUID OR CONCENTRATED FUEL.* 
By Carram J. H. Seiwrs, R. N. 


question. As for steam navi no 
condensed state than that of coal possibly 
y for long voyages. 

But ve certainly not yet come to the end of what 

a be useful concentration of our heat-producing agents, 
I am about to draw your attention anew to the way in 
which this may be done and the advan of doing it. 

Since I last addressed the Institution on this subject I have 
continued the experiments on which I was then engaged 
at Woolwich _ the time at which the closing of that yard 
put a stop to ; I hope to see them res , and carried 
to a legitimate conelusion, but I cannot go to much expense 
) , and so little is now allowed to be expended even on 
the most useful experiments by the Government, that it is 
extremely doubtful when the authorities will consent to do 
what would inevitably save many thousands af pounds to 
the nation, were it done, in order to convince you that I am 
Ot overstating the economy to be expected and the con- 
venience that may result from the further experiments which 
I advocate. I will now after a short recapitulation place 
before you the facts on which I ground such an opinion. 

I showed in my last paper that the chemical analysis of the 
oi] used entitled us to expect that its theoretical calorific 
value, that is the number of pounds of water, 1 Ib. of the oil 

ased might theoretically be expected to evaporate would be 
75. l also showed that in a trial at Woolwich in the Oberon 
boiler, in which economy was the sole object and quantit 

ned for the time, 16.9 Tb. of water were qrapeinied, 

ugh the quantity in a boiler of 1702 square feet of 

ing s was then only about 60 cubic feet per hour, I 
that this was only becanse no more oil could be 
burned in that trial on aceount of an insufficient supply of 
steam from the smal! boiler which served the injectors. The 
trials were continued with such alterations as were found to 
be most productive of good results from April to July, 1869, 
and at the latter date we had succeeiled by a gradual 
amelioration and by taking the steam for jets from the large 
boiler itself in increasing the quantity to 236 cubic feet per 
hour; with an economy of 14.9, both after deduction of the 
water or steam used in the jets. Bat at this point of my 
Observations I must entirely refuse to concur in the pro- 
priety of any such deduction being made, and this for two 
reasons. First, because from the experiments of Bunsen and 
Fyfe, names which command the highest confidence among 
chemists of all nations, it appears, that red-hot coal and 
“aqueous vapour mutually decompose each other into 
hydrogen and carbonic oxide gases with some carbonic acid, 
both of which, if sufficient oxygen be present, burn with the 
production of a white heat, to form water and carbonie acid, 
and that numerous observations showed further that the 
additional heat evolved more than compensated for the fuel 
used in producing the vapour.” Secondly, because, as you will 
see from the tabulated form, which is official (except where 
special figures are shown) at a time when 16.1 Ib. of water 
were being evaporated by the use of each pound of eil (the 
theoretic ealorific walue being 17.5) the temperature of 
gases was 680° Fahr. Now 
lacquorn Rankine’s formule, 


Steel 


ee 


ehimney or that of the escapin, 
according to one of Professor 
which runs thus: 


Loss up chimney= 1+AXxTC 


4000° Fabr. 


1+A is here 16.3 the weight of burnt gas, and T.C is temper- 
ature of chimney. Then 680° Fahr. corresponds to a loss of 
2.7 units of heat or pounds of water vaporisable. Now de- 
ducting the evaporation actually obtained, namely, 16.1 from 
17.5 the theoretic ultimate calorific effect of the oil, we have 
14 which might possibly be due to the oil. But how shall 
we aceount for the other 1.3 of heat in the escaping gases, un- 
less we allow that this is corroboration of Bunsen and Fyfe's 
observations, and that consequently the water used in jets 
ought not to be deducted from the total evaporation of water 
from the constant of 212° feed. 

At any rate I think it fair to show you what would be the 
results if this be the right view, and you see the special 
figures showing 254 cubic feet evaporated per hour at the 
rate of 16.1 )b. for every pound of fuel consumed. As this is 
done with a boiler whose total heating surface is 1702 square 
feet, it amounts to a cubic foot of water evaporated 6.7 
square feet of heating surface with an ordinary tubular 
marine boiler situated on a cold wharf, and only partially 
lagged or covered with felt. This duty was performed by the 
boiler with the ordinary arrangements of firebars, ashpit, and 
firedoors, and there was nothing to prevent coal from being 
burned the next hour, or at the same time if desired. The 
experiments with the firebrick combustion chambers, built 
in the ashpits, did not turn out to be superior in results to 
those arranged as above, and as such an arrangement necessi- 
tates the use of a small auxiliary boiler to raise steam in any 
moderate time, they were discontinued. This, however, 
might not be the case with a different type of boiler. Iam 
of opinion that the results above described might yet be 


* Paper read before the Institution of Naval Architects. 
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beaten in the same boiler if a higher class of oil and more 
steam were used; but as it was I was obliged to be 
since even with a large steam pipe open, besides the 
the safety valves were not always able to prevent the pressure 
rising beyond the 24 lb. at which we were working. It was, 
of course, necessary then to shut off some of the oil, which is 
done by a mere touch. It will be remembered that, while 
with coal no more than a certain number of pounds can be 
placed on the grate so as to burn, there is no other limit to 
the quantity of oil that may be burnt than the supply of 
steam to the injectors, or in a short boiler the loss of heat up 
the funnel. 

As regards safety, there is no longer the slightest doubt on 
the minke of those who use this fuel. The cil only differs 
from ordinary train oil in this particular, for the reason that 


18.70 14.11 12.70 13.11 14.98 16.16 7.65 989.00 |200.08 (216.90 222.39 208.08 (254.76 





train oi! would float on, but this oil sinks under, salt water; | 


it is therefore less liable to accidental combustion, and more 


easily put out, should it ever inflame when substances are | 


thrown into it that may act as wicks. A white hot firebrick 
may be planged into the oil with the most perfect impunity. 
If shavings are thrown in and set on fire, these form wicks, 


and the oil burns as train oil would do, but water will in- | Field, and 
In short, I confidently state | 


stantly extinguish even this. 
that all idea of danger may be dismissed at once and for ever 
with an oil whose specific gravity is 1050 and upwards. _ 
I can only account for its not having already come into 
neral use as fuel by three considerations. 


| 
| 


| 


First, the pre- | 


given for larger quantities when required. Then the condensa- 
tion of whieh I spoke will take place as an ordinary fulfilment 
of the law of supply and demand, the light spirits, and other 
products ineluding illuminating oils, will fod their proper 
market, and the distiller of such will no longer consider so 
large a proportion of his distilled products as mere waste un- 
saleable at any price. This was, I am informed, the case at 
Wareham, near Poole, where the distillation of shale (form- 
ing cliffs along that coast) was once carried on with a result 
of 0 gallons of crude oil to the ton of shale, or Kimmeridge 
clay. 


This distillation was voted @ nuisance by the inhabitants, 
as it was attended by a very disagreeable smell, which was, 
however, solely due to the fact that the distillers did not then 
provide means of burning these gases under the stills as they 
might, and ought to, have done with considerably increased 
economy in the production. I believe the process established 
at Chatham by Messrs. Dorsett and Blythe for heatin 
armour plates, e,, 5 geo fuel is still carried on there with 
admirable results. Mr. Barnes, of Victoria-park, also con- 
tinues to 7 highly of the apparatus of Mesers. Wise, 

ydon fitted to his steam boiler, and I know that 
some mercantile men are anxious to fit it in their steamships 
as soon as practicable. 

It is essential to the proper burning of this oil that it 
should not, while entering into combustion, be cooled down 
in any way, and a mass of firebrick slag or other rough 


ices which invariably retard new applications of knowledge. | material on the firebars forms a very good heat governor, but 
Secondly, the attempts of holders to realise high prices before | the ashpits and firedoors ordinarily fitted are decidedly not 
the economies derivable have become fully known; and | the best that we could have. Some flame (as a piece of 
oe wood or cotton waste) should always be in the furnace 
| 


thirdly, because several persons have thought they could do 
without those who had studied the question, and have, there- 
fore, only sueceeded in burning the oil wastefully. 

I am satisfied that there is an ample supply of material from 
which the oil can be obtained at a remunerative price, that 
shipowners can well afford to give from 2/. to 5/. a ton for it 
when they know its use thoroughly, and that it is at this 
moment cheap to use it at the 30s. per ton of 213 gallons 
which is asked for it, seeing that if 1 ton of it used without 
stoking, be it remembered, is equal to 2 tons of coal in evap- 
orative duty, if that ton only takes 36 cubic feet of space in- 
stead of 92, which 2 tons of coal would occupy if agaim every 
drop of the oil does its work, while there is a large proportion 
of ashes and slag in the coal ; if, I say, these and other econo- 
mies not so apparent, but still important, are to be considered 
as they deserve, then no long time ought to elapse before it 
is brought into use in our commercial marine. 

But of course I am more jally anxious that our navy 
should t by it, and what I now desire is, that having proved 
#0 much in a steam launch first, and then in an ordinary 


marine boiler on the wharf, the next step should be taken of 
fitting it in a gun vessel of moderate size, whose performance 
is already well known, in order to test it fairly st sea, and to 
estimate accurately what may be the subsidiary economies 
that attend its use there, in order to know wha: price can be 


| searcely be um 





| 
| 





en turning the oil om. The existing form of injector can 
on excepting in very large furnaces, 
where they ought to be double. fn some cases the oil may 
be sucked up from tanks placed below the boilers by the 
steam that burns it. The higher the pressure and the drier 
the steam, the better. Superheated steam is always prefer- 
able ; for the jets and this should be made in the chimney 
where the heat posing of is otherwise clear waste. Joints 
for the oil should be made with lime and glue; no red lead 
joint is of any use. As little water as possible should be 
allowed to mix with the oil, otherwise the fires are soon put 
out, though the water will always keep at the top of the oil 
unless much agitated. 

The raising of steam in all these last experiments was done 
as in an ordinary coal boiler, and the steam, when raised, 
was taken to the injectors from the large boiler itself. No 
sweeping of tubes or clearing of fires was ever necessary from 
November, 1868, to July, 1569. 

I have now only todraw your attention to the tabulated 
results, and to request you to recollect my statement of last 
year, that the mean obtained with this boiler on trial ina 
stokehole whose temperature was 95° Fahr., with best steam 
nayigation coal, were 8.2 Ib. of water evaporated per 1 lb. of 
fuel and 206 cubic feet of water per hour, both calculated 
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the burden of them from 
may duty not to relax my 
tinued, and still more light thrown ; 
the hope that I shall succeed in these 
promise, if all be well, of another communication in 
tion of the subject for the session of 1871. 
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coal asking was to know whether the loss of 


heat which went up the funnel was not absolutely necessary to i place without difficulty. But with regard to 
create the draught essential for the combustion of the material. | poi ine engi mui i wished to correct an impression which seemed 


Mr. Froude said that he should like to know what steps Cap- 
tain Selwyn had taken to assure himself that no water was 
blown off in the shape of priming. 

Captain Selwyn said that the steam was not blown off through 
an engine, but through an ordinary steam pipe. 

Mr. Froude thought that the steam jet wonld assist the 
draught. 

Ceptaly de Horsey, R.N., said be should like to know what 
would be the expense of converting a ship, so as to render her 
capable of burning the aed fael. 

» Galloway said that he-understood that Captain Selwyn 
interested in the invention, 





science. 

only wished teens ere some more Captain Sel in the world, | 
for they would w ss ancunt fl quod. The 

was slow to give assistance in the development of plana, 

want of a constituted committee to take up practicul 
tions was much fek. He ean Seer enone 









i fl 


to the time, whieh mt near at . - a ng could = oa . = 
would enable merchant shipping to stand upon a i dealt on board ship wee. 
“Mr. Rich said that he was mueb interested fo qutan of there was something in the coal which 
the evaporative duties and powers of fuel, and different types of which was not the case with oil; 14.6 Ib. 
boilers. He wished to know whether the theoretical evaporative calorific evaporative power of the best coal: 


power of the fuel was deduced from its chemical constitution | was more of it, but thought that both were worthy of considera- | 11 Ib. of water evaporated 
upon the system advocated by Professor Rankine. He also}tiow, and might be taken parallel to each other. He would | as 16.9 lb. to 17 Ib. ealorific 
wished to know whether the temperature of the water and Hdescribe Mr. Crampton’s process. Given, a blowing fan | looked a 

sure of the steam was the same at the commencement and the ‘of putting the requisite quantity of air into the furnace | smoke when required for the purpose 


ne 
: 
A 


i 


H 
at 
i 
be 


end of the experiments which had been made, and if not, whether’ Minute, introduce into the channel conveying the air from with the oil, by the 

the difference had been taken into account, for the question wag oe the requisite quantity of powdered fuel 80 proportion pails of smoke rise +f into the air every minute, or even second, 
an important one. It was high time some evaporative unit | the one to the other that you laa lane the exact amount of | of time, which be seen for miles, and at a far dis~ 
should be agreed upon by scientific men. Captain Sel had.{ air requisite to burn the fuel, neither more nor less, and in that ‘ees Ge that at which « ngs beg 7 be visible, should be 
shown the different units ef evaporation from 62+; 100°, way on Bane y. With the ordinary furnace, the | glad to see coal in its place, but did not think that it was 60 
200°; but it would lead to an immense amount of tabular state- apoheine See place, let through the air which was | available as oi! for 4 a ~ a! of fuel. 

ment, and a great deal of uncertainty to analyse the not consumed, whieh furnace of its heat, and if the Chairman (Dr. Woolley) said that the question 


; 
3 
a 


The 
results. It was a great pity they could not agree to employ the | fuel was too thiek, @arbonic oxide was generated, afterwards | economy in fuel was @ most emery | and important 
general unit of the evaporation of water into steam at ae re- | decomposed, making ¢arbonic acid, and that highly valuable gas | question had been ably discussed, both as to oil and 
ducing the pressure of steam above 212°, on the system advo- | escaped wnconsumed until it met with the ordinary air at the | [t was not to be forgotten that 


é 


Bet SE 
cated by Professor Rankine, It wanted a little more calcula- | chimney t Both those were ordi 1 f heat | utilised for maritime purposes, but : ir 
tion in reducing it, but he wag. certain that it would dead to in} hres The ad, slag powered foal hed shore, it would work out in a great benefit, because it would 
satisfactory results. been introduced at Wool A in the mill furnaces, | leave so much more of the other kind for maritime purposes. 

Mr. Olrick said that there was no danger connected with | where they obtained the weldi beats Hhgpisite for large piles of He eongratalated both Captain Seluys and Mr. Crampton i ra 
the burning of liquid fuel, provided ordinary precaution and | iron had to be or rolled. He had not seen it | the progress that they had made, and it only remained for 


common prudence were observed. It was no more dangerous | in operation, but he had been told that the produce was one to express the satisfaction with which be was sure all present 
then gas, which rb pe turned on, ond thee brought into contact ode af inet t04 200. of pondered oni! Contamel. He had been | had hstened to the discussion. 
with a flame would create an explosion. Previously insurance | engaged in iron works as patentee, and knew that from 12 ‘ . x ; 
offices had declined policies upon ses where the Kquid fuel | 14 owt. of ordinary coal was Tequired to produce Peon ae A New “ Seeam Maw.’ —There is now on exhibition at 
was used, but now there was no such objection. That was a | It was amold observation, but it was to be recollected that coal | 551, Broadway, New York, « “ steam man the 
practical answer to whether it was a dangerous material to use. A | was the very life of England. ‘There was an enormous amount | W#lks—not merely performs witls ‘the: legs nae 
question had been asked Captain Selwyn as to the cost of fitting | of coal left buried in the mines instead of being brought to the | necessary for walking, while the body is suspended a nile 
a vessel or altering her coal bunkers to contain oil. It was | surface, to save paying the royalty upon it. That policy might | *¥PPOFt, like the old steam man which ae defunct. 
difficult to say, as it would be difficult to state off-hand what | be a wise one for those who owned the mines, but it was most | #D0ut two years ago, and which we Aagateneg i be used 
apparatus would be required, or royalty paid to the patentee. | disastrous to the world at large. If, therefore, means could be | !t was claimed for the old steam man eiycedeg: 

hey were engaged in looking into the scientific part of it, and not | found of utilising that which was before not worked, bringing it | for traction and other useful i but the ean thet o 
the pounds, shillings, and pence. One important consideration | to the surface and paying only a few pence a ton tor it, it would | mences its career with no seem sage oe na it ie 
which would naturally arise would be, the comparative cost of | result in a great benefit, not merely to the English nation, but | claimed for it is that it makes an interesting ¢ Iki 
oil and coal. That was a difficult question to answer. When | the world generally. the work of Mr. E. BR. Morrison, and has the s some 
he first became connected with liquid fuel it could almost be} Captain Selwyn said that Mr. Lamport bad asked whether | mechanism as the clockwork walking dels 5 fe dei 
got for the fetching; it then cost a farthing a gallon, then | the draught was greater. He presumed it was meant whether | Ye®rs by that gentleman. This ne phy meg male 
rose to a halfpenny, and when the oil brokers got hold of it the | more air was carried in wastefully than with coal. In the paper | oné of Be srotary steam engines, w assount of 
price was 2}d. and 3d. per gallon. Jt was found nobody| which he read last year, be had shown that 16.9 evaporation better suited than any. Stcipeseating stginn, leas liable 
would buy at such a — and it was consequently lowered | was obtained with the oil, with a temperature of 120° at the | its producin pth er meen gor 7 egears goa A ‘ 
to 1d. per gallon, at which price it was now to be bought. | bottom of the funnel, which was positively too low. He could | te disturb equilibrium of the man in the aiking 
Ligbt oils such as paraffine were not suitable—particularly the | do away with the chimney altogether, as it was of no service in | ment. As an r _ Pivoo at pres ray be Pa 
parapet sa of pete ge & good heavy oil, which would | any shape or way. The draught was created entirely by the | steam man is an object of interest. American 
sink under water were used, there would be no danger in usin; m driving in an induced current of air, which mixed with Thames 
—=_ = al oe . P the ail, rather J it first into poh me lt Ay a into carbonic | Tux Rovan Acapruy.—Such of our readers as are ; 

r. Bramwell said that they had a visitor present, Mr. | acid, which flowed over the top of the funnel. ‘The only object wa ie Dents theough 

Crampton, who did not know that he would be ener Fs to | of the funnel was county of tes gas at such a baat tee it | tem: and obliging p of their fow 
speak, would not inconvenience the crew. Mr. Froude asked whether aoe | sty Wine if epdnemes 

The Chairman (Dr. Woolley) said that the meeting would be | measures had been taken for observing priming. It was not «| number we imagine would a ee dem. . They 
very giad to hear any observations Mr. Crampton had to make. | little thing to have priming with a 30 borse power boiler, and | Doust in the of exhibitors at the Royal A. but f 

Mr. Crampton said that he had not come to the meeting with | could very soon be ; but he had not experienced any ca unbapy eh have been put to the test this 4 won 

de : 
bour” 








the intention of speaking, but that bis presence there was purely | difficulty upon that point, Captain ; Academ 
accidental. But to refer to the b sane under c- Aveee! ay he | would be che expense of fitting vessels to use the oil; but Mr. | Dot “ Harhour”—were sent to the 

had some time ago investi é question of oil as a fuel, | Oirick, who was @ marine engineer, 

thet weal pet aieieal- Be hak opipemnoed Int @IEE: | Oat eames’ mocmereeeed mine i Me en 
that it would not . He evaporated 13.1b. or 14 Ib. | fact, a common cross with a i i . 

of water to 1 1b. of fuel, which he bad bonght at 14d. per | might estimate what the cost of that would’ be. The question | was obliged to be left out in the cold. It was, nev 

gallon. If you could get the liquid fuel when you wanted it, of the coal bunkers was a much larger one. He did i . 

and keep the price down to 1d, per gallon, there might be some- | pose, unless obliged to do so, to have coal bunkers at all, 
thing in it ; but after investigating the matter in » commercial | make bis oe a 

i and 


| 
: 





— view, ag wee tee 7 bg eoogee that it would not | her oil 

0. e supply was go small that any large company would | from one te the other without the slightest difficulty. 
take all that could be made in the United Kingdom. If there | existing vewels, the ordi eoal bunkers 

were a large demand the price wonld rise that of coal, connpetbios tr ch gnd cosine celled secure with | naturally taken to marine subjects; and Longa & v4 
and it could not be used with advantage. It was all very well | a paste composed of lime and glue. The expense would not be | undergone in his daily toil is evidenced in by 
to work for ety, a0 Coptaia Selwyn was said to be doing, but | great, i E " 

some people liked a little profit as well, and he believed that if| With regard to the Government, which had been alluded to by | has already 
@ person were to work for a lifetime he would not make any | Mr. Galloway, he also had some the r 
profit Se He had made experiments with | was bound torecognise the principle that 
refuse small coal, and had evaporated 114]b. of water to 11b. | only do that whieh the nation, through its deputies, enabled jae del 
of coal. He would engage to get the same percentage of | it todo, and they were not to blame for refusing to expend 
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THE 


Tux American monitor Onondaga, now one of the vessels 
forming the French ironclad fleet, was built towards the end 
of the war of Secession, and completed only in time to be 
once under fire at Fort Fisher; during this attack 
she received one shot from the enemy, the traces of 
which still appear upon her rear turret. In the spring of 
1867, the French Government, desirous of possessing a 
vessel of this type, made arrangements for her purchase, 
and proceeded to equip her for the Atlantic voyage. Many 
delays occurred before this could be commenced, and after 
various stoppages the Onondaga made a final start from 
Halifax on the 15th of June, 1868, convoyed by the 
Européen, and after a passage of twenty-seven days, 
she reached Brest, preceded by the Volta, which had also 
accompanied the Européen. Considerable alterations were 
necessary before the Onondaga could be made ready for 
trial, involving an amount of refitting, almost tanta 
mount to reconstruction, in engines, boilera, rudders, 
armament, and armour. Originally, the hull of the 
vessel, 1.45in. thick, was protected by a plating 
of 4in., sheathed with a covering of oak of 9.8in., 
the whole being faced with jin. plating. The whole of 
this protection was removed, and armour of 4.9 in. was 
placed on a backing of teak. The armament was also 
changed. When built each tower was provided with two 
guns of different calibres, a Rodman 15 in. smooth bore, and 
an 8 in. Parrot rifle. These guns were not brought over, but 
the carriage formed part of the ship itself. Two 9.4 in. 
rifled French guns were placed in each of the turrets, 
mounted upon the existing carriages, which were, however, 
somewhat modified in their details, alterations being made 
in the brakes and training gear. The interior fittings of 
the ship were also changed, and new screws and rudder 
were fitted. These changes were all effected on the 15th of 
June, 1869. 

Each of the turrets of the Onondaga, the circular walls of 
which are 11} in. thick, is carried by a central shaft, which is 
fixed, and around which it turns, revolving on a brass ring. 
The mass is set in motion by a small independent engine 
placed in the lower deck, and which is actuated{from within 
the turret. The gun carriages are placed parallel to each 
other, on each side of the central axis. They are built of 
iron, and are mounted on four rollers, running upon two 
rails which are built with the platform of the turret. The 
two rear rollers which support the carriage are quite free, 
while the forward or driving rollers are fixed on a shaft, 
on which are mounted spur wheels in connexion with the 
gearing used in securing the carriage. Between the two 
rails on the platform are placed oak sleepers, upon the faces 
of which plates are attached to the carriage, slide. Iron 
jaws, worked by a screw, serve to increase or decrease the 
pressure of the plates upon the oak beam, so that the 
recoil can be put entirely under control. This arrangement 
was substituted for the Ericsson brake, with which the 
carriages originally were fitted. 


The general construction and general arrangement of the 
Onondaga will be understood from the accompanying en- 
graving, in which Fig. 1 is a longitudinal, and Fig. 2 a 
horizontal section, and Fig. 8 a transverse section of the 
vessel. In Fig. 1 the deck hatchway is shown at 1, and the 
engine-room hatchway at 1’, 2 and 3 are the binnacles, 4 the 
steam whistle, 5 ventilating shaft, 6 the auxiliary boiler 

team pipe, 9 the capstan. In Fig. 2.4 is the captain's 
captain's berth; and a” captain's office; 5, 
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officers’ mess rooms; 6’ 6’, officers’ berths ; ¢, chief engi- | 
neer’s berth; d, chief gunner’s berth; ¢¢', engine stores ; | 
g, general stores ; g g, centrifugal pumps; n, drug stores; p, | 
caboose; ss, coal bunkers; M, engines; P, boilers; F, | 


false bridge; T, axis of rear turret; T’, axis of forward | 


turret. We are indebted to the Revue Maritime for the 
accompanying illustrations and foregoing particulars. 








THE NEW YORK WATER SUPPLY 
Tue water supply to the citizens of New York, at the 
liberal rate of sixty-five gallons to each person daily, is col- 


area of 338 square miles in Westchester, Putnam, and 
Dutchess counties. The character of this water-shed is a 


sufficient guarantee of the purity of the water. The surface | 


of silicious gravel rests on hi Laurentian gneiss, and is 

streams, which are liable to contaminate the water 
with refuse chemicals, and no towns or large villages exist 
anywhere in the district to pollute the waters with sewage. A 


recent survey of the water-shed has indicated fifteen points | 4." amount of 4,500,000 francs; the § 


at which dams can be erected for the creation of large storage 
reservoirs, whose joint capacity would be 67,000,000,000 gal- 
lons, or a supply, at the present rate of consumption, for 
1000 days. One of these dams, 650 ft. long, is now in pro- | 
cess of construction at Boyd's Corner, in Putnam County, 
twenty-three miles from the mouth of the aqueduct When 
this dam is completed it will flood an area of 303 acres, and 
the reservoir thus produced will contain 3,369,206,837 gallons, 
or a supply for fifty to fifty-five days of drought. 

Examinations have been made of Croton water which had 
been in contact with lead for different lengths of ime, under 
usually occurring circumstances, of which the following are 
the results: 


1A lon of Croton water from a lead-line cistern, in 
which it stood for several weeks, was found to contain | 
0.06 grain of metallic lead. 

2. A gallon of water which bad remained six hours in the 
lead pipes of the chemist’s residence yielded 9.11 grain metal- 
lic lake considerable portion of which was risible to the 
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eye, in the form of minute white aa of the hydrated 
oxycarbonate (PbO, HO+ PbO, CO2). 

3. Water drawn from one of the hydrants of the School of 
Mines Laboratory, in the middle of the day, when the water 
was in constant motion, yielded traces of lead. This water 
reaches the school through about 100 to 150 ft. of lead pipe. 

These results indicate the source of many hitherto unac- 
countable cases of lead poisoning, and are of a character to 
alarm the residents of New York, and to lead them to adopt 
precautionary measures for protection against this insidi 
cause of disease. Many have already introduced as a sub- 





| stitute for lead pipe the “ tin lined” or “ lead-encased block 
| tin” pipe. 
lected by the various branches of the Croton river from an | 








Co-oprraTion ts Fraxce.—At the close of 1869 there 


| were in France, despite the numerous failures and disco 


ments, 285 known societies of co-operation, formed by work- 
men themselves, and supported entirely by them. There 
i i wen forced into being by the 
troubles which caused — to give their employés a 
ir enterprises. The successes of 
prominent. Among them is the 
’ Society, which did work to 
pectacle-makers’ 
Society, which made 100,000 francs ($20,000 gold) profit ; 
and the carpenters, lock-makers, and chair turners, whose 
societies all netted a handsome benefice. The new associa- 
tions are very flourishing. Among them is a Tailors’ General 
Society, which is rapidly becoming rich ; and several societies 
of carpenters, lit phers, and carriage painters. All these 
in Paris ; while in the provinees the Societies of Consumption, 
which are seriously and — oo are ss un- 
hoped-for rtions. At Tours, at Terguy, at uny, at 
Dion at Ccleuunion, and at Rheims, these i>eneniiont 
stores (for they are nothing else) have done from 100,000 to 
600,000 francs’ worth of business each, and realised from 
2000 to 14,000 francs profit. One society sold in 1869 goods 
to the amount of 478,048 franes, and distributed dividends of 
18 per cent. toall its members. The Society of Saidt-Waast- 
la~Haut, at Valenciennes, in the north of France, began ite 
operations in 1865, with 2150 francs and 51 members. It 
now has a capital of 65,500 francs, 1310 members, and has 
$1,595 francs in bank. 


the last year have been 
very brilliant one of the 
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to. Thié'conaists in ing through each tube a ball of fir 
timber 2 ft. 94 in. og or of a diameter about 6 in. 
less than that of the tube itself. This sphere being lighter 
than the water, of course rolls along the top of the tube, and 
in the event of an obstruction being met with a powerful 
current of water is caused to pass beneath the ball which 
soon clears the obstructing matters away. On the occasion 
of a trial made on the Ist of December, 1868, when the 
tubes were the sphere just mentioned traversed the 
length of the fin 2 minutes 30 seeqnds ; but in asub- 
sequent trial “@ the 10th of the same month after 
three days’ hea¥y Yain, the time occupied in making the 
pavsage was 11 amiiniites, and the ball, on making its exit, 
pushed before {fs enormous mass of sewage matters. 
Since that time ‘he Bal! has been passed through the tubes 
every three days, and it has served to keep them in proper 
order. On one oetasion it pushed before it several skins, 
which had been lust from the tanneries of the Bitvre. 
When the collecting sewer of Grenelle is completed it will 
be possible to produre temporarily a head of water at the 
exit end of one ofthe syphons, and the ball can then be 
passed throngh ome of the tubes and then back again 
through the other te the side from whence it started. We 
may remark here that owing to the barrage at Saresnes, the 
level of the river Seine at the point where it is traversed 
by the sypbon is'Sech that water can be drawn from it for 
flushing purposes. ~ Figs. 3 and 4 show the arrangement of 
pipes, &c., provided for this purpose. 

The sewers of Puris, in addition to receiving the usual 
sewage matters, are also made the receptacles for the road 
sweepings, and these sweepings being of considerable specific 
gravity, will not pass down the sewers without mechanical 
aid. This aid is afforded by the use of what are termed 
bateaux vannes, thesé being boats which can traverse the 
sewer channels, and which are furnished with sluice boards 
which can be lowered from them so as to almost touch the 
bottoms of these channels. These dbateaur vannes, with 
their sluices lowered, are carried onward by the flow of the 
current, and their action is exactly similar to that of the 
bal! which we have mentioned as being passed through the 
syphon. Sometimes these “ sluice boats” carry before them 
a kind of moving sand bank, extending for over 200 yards, 
and as it was deemed imprudent that such a mass of matter 
as this should be allowed to enter the syphon we have been 
describing, the sewer leading to it has been provided with a 
receiving chamber, 656 ft. long—marked C, in Fig. 2— 
into which these “sand banks” can be diverted, and from 
which they can be removed by any convenient means. 
Ready access to the chamber, C, is obtained through the 
passage leading to the quay, as shown in Fig. 1, this passage 
being provided with a door, I, which can be closed in case 
of floods. 

The syphon at the Pont del'Alma was carried out under the 
direction of M. Buffet ; the contractor for the tubes, &c., being 
M. Ernest Gouin, to whom the task of immersing the tubes 
was also intrusted. The work is altogether a very interest- 
ing one, and the successful manner in which it has been 
carried out reflects great credit on all concerned in it. In 
conclusion we have to state that we are indebted for many 
of the particulars we have given to an interesting account 
on the subject, written by M. Belgrand, and published in 
the Annales des Ponts et Chausdes. 








Beetroot Sveax.—Belgium sent us, during the year 
1869, 3000 tons of meat, poultry, and rabbits; and the birds, 
at any tate, we might as well have hatebed and fed at home. 
Belgium exported in the same year 34,375 tons of raw beet- 
root sugar. What ents us making sugar for ourselves 
in the United Ki m ? Certainly net climate; forthe Hon. 
Ager Ellis, M.P., has grown sugar-beets this last year in 
sevetal parts of Kilkenny county; and Dr. Velcker’s 
analysis of the roots finds a proportion of 8.94 to 10.91 
per cent. of erystallisable sugar, while a proportion of only 
5.5 per cent. ig guid to be sufficient for remunerating the 
sugar manufacturer. sugar-beets grown near Laven- 
ham, Suffolk, in 1868 contained, according to the same 
analyst, from 9.62 up to 12.84 per cent. of crystallisable 
sugar.— Chamber of Agricultural Journal. 


* This term is applied to the horizontal ledges shown at 


THE ANNUAL DINNER OF THE INSTITU- 
TION OF CIVIL ENGINEERS. 


a oe the 4th inst., under the 
Mr. Charles B. Vignoles, F.R.S., there assembled at Willis 


of 

Rooms 200 members and associates of this Institation, 
we wept benders or were present, as will be seen 
from the following official 
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Cawley, M.P., R. Chapman, J. Church, E. Clark, H 
bere, Coode, E. A. r, T. B. Crampton, J. Cubitt, J. 


E. Harrison, J. Hawkshaw, C. Hawksley, T. Hawksley, W. 
Haywood, G. W. Hemans, J. M. Heppel, J. Hick, M.P., B 
Hodgson, R. E. Leng 7, me mg ‘ones, J. P. Kennedy, T. 
N. Kirkham, J. Kitson, J. W. T. 
W. Low, F. M’Clean, J. B. M’Clean, M.P., C. Manby, 


W. R. Galbraith, A. Giles, C. H. Hartel, T. Harrison, T. 





Mitchell, A. Murray, . BR. Peacock, &. G. Purchas, 
don, J. Ramsden, J. R. Ravenhill, E. J. Reed, C.B., H. Robert- 
son, T. Rumbail, J. Samuel, B. Samuelson, M.P., W. , 
C. W. Siemens, J. Si , E. Slaughter, J. Strapp, W. P. 
Stravé, J. H. Tolmé, J. Turnbull, A. Upward, C. B. Vignoles 
(President), Henry Vi Hutton Vignoles, Sir J. Whitworth, 
Bart., Messrs. E. Williams, M. B. Williams, R. Price Williams, 
A. Wilson, E. Wiison, J. T. Woodhouse, and E. Woods. 

Associates.—Mesers. C. D. Abel, J. Aird, junior, E. M. 
Barry, R.A., Admiral Sir E. Belcher, Messrs. H. H. Bigg, H. 
W. F. Bolckow, MP., S. B. Boulton, T. Brassey, T. Brassey, 
jonior, M.P., KR. H. Barnett, A. Carpmael, W. Cawkwell, Major 
Champain, Colonel A. Clark, C.B., Mesers. E. N. Clifton, J. 
Cochrane, J. B. Cooper, E. Corry, J. Dixon, J. Dodds, R. Eliivt, 
J. 8. Farmer, G. Farren, W. F. Faviell, J. Fisher, J. Forrest 
(Seeretary), D. Galton, C.B., W. Gammon, Lord R. Grosvenor, 
M.P., J. artley, C. E. Hollingsworth, H. A. Hunt, J. James, 
J. Jay, 1. W. Kennard, G. Leeman, A. Longsdon, C. Léwinger, | 
C. Lacas, T. Lucas, F. T. Mappin, 8. D. Martin, W. W. Moore, 
A. Ogilvie, A. Penny, L. W. Pritchard, F. Ransome, H. 0. | 
Robinson, E. Sacré, C. P. Sandberg, C. P. B. Shelley, General 
Sir L. Simmons, Messrs. A. Simpson, G. W. Stevenson, G. K. | 
Stothert, John Waddington, J. J. Wallis, C. Waring, G. Wilson. 
In the course of the evening 

The President rose and said: My lords and gentlemen, no | 
Englishman ever meets upon a festive or social occasion with- 
out first making that libation to royalty which we so mach 
delight in. I need not tel! you that it is the Queen's health | 
that I ask you to drink, and when we do it here in quietness 
and peace, I often think we do it in too formal and negligent a | 








manner; for I assure you, gentlemen, when we have been abroad | 
—when I and many of my brother engineers have travelled in | 
distant countries—we have always found the toast of “ The | 
Queen” was the greatest attraction we could have for bringing | 
us together. Iam sure the Archbishop of York will pardon | 
me if I, as an illiterate adventurer upon classic ground, say : | 
“Calum, pon animam mutant qui trans-mare current.” j 
So it is with the engineers. We go out to distant climes, we | 
meet together, and there is no occasion on which we are so 
anxious to meet as when there is an opportunity afforded of 
iving that toast, which I now beg to give you, viz., “The | 
ea!th of Her Most Gracious Majesty the Queen.” 

The toast having been duly honoured, 

The President again rose and said: My lords and gentlemen, 
proceeding to the next toast, which you will anticipate, it is with 
great pleasure I have to give the health of “Their Royal 
Highnesses the Prince and Princess of Wales, and the rest of | 
the Royal Family.” The Prince of Wales, as you all know, is | 
an honorary inember of our institution, and we were very proud | 
vf the honour of electing him; and I am authorised to say that | 
His Royal Highness regrets that he could not be here, but he 
hopes to attend on a subsequent occasion. At the same time, we 
have not only the honour of His Royal Highness as an 
member, but also his brother, the Duke of Edinburgh; there- | 
fore, there is that connexion between the descendants of Her 
Majesty and the Institution of Civil Engineers which links us | 
together in a manner that, I think, on an occasion like this, | 
= will all join me heartily in drinking to the health of “ Their | 

oyal Highnesses the Prince and Princess of Wales and the rest | 
of the Royal Family.” | 

The toast was drunk with the greatest cordiality. } 

The President: The next toast, my lords and gentlemen, I } 
have to offer is one in which 1 individually feel personal in- 
terest—in fact, to a certain extent, 1 am proposieg my own | 
health—but it is not only that the toast is one which happens | 
by accident to be personally acceptable to myself, but is one | 
which we, as an Institution, find ourselves so bound up directly | 
and indireetly with that I am sure you will feel the importance | 
of giving it all due honour and appreciation. The toast I have 
to propose is—“ The Army, the Navy, the Militia, and the 
Volunteers.” In proposing this toast I beg leave to couple with 
it the honoured name of Sir John Burgoyne. That is the name 
by which he is best known to us, but, strictly speaking, I should 
have said Field-Marsbal Sir John Burgoyne. 1 beg to couple 
the name of that gallant officer with army, and that of 
Admiral Sir Edward Belcher with the navy. With respect to 





the sides of the sewer in Figs. 5, 6, and 7. 


Sir John Burgoyne, | scarcely dare trust myself to speak. For 


N. lass, J. Easton, H. C. Forde, J. Fowler, G. Kiliot, M-P., |° 


Marcoarte, J. Marley, HL Maudslay, J. Mile, Be | 


honorary | or Li 
















Edward Belcher eaid: In rising to return thanks for the 
to which I bate the honour to belong, I mipst advert 
to the fact that time was when engineers dealt as was 
su , with bricks amd mortar; but since the pment 
of the Institution ¢ ee = a —~ 
venture u naval tactics construction. are much jo 
debted to tee engineers for leading the way, and gradually giving 
us our present ironclad ships; but one of the prineipal movers 
in this matter has been overlooked, viz., Mr. — whom we 
are very mach indebted, first, as the Secretary of the Institution 
of Naval Architects, and now as the Chief Constructor at the 
Admiralty. The i have introduced a very different 
state of dacipline in the Navy to what was formerly the case. 
Seamanship is almost at @ discount, and it would seem that the 
Royal Artillery are looking forward to manning the Navy 
entirely, At all events, our officers are much better educated 
than they were in engineering matters; and I am satisfied when 


the day comes to test the British Navy against any other navy 


that floats on the oceatt, the same tale will again be told~-“ They 
have done their duty!* oo 39 i 

The President again rom-and said: Hitherto I have not been 
out of my element when I hed to oot of engineering and the 
cognate professions in whieh we all take so much interest; but 


| now I come to wander in a domain which has almost hitherto 


been forbidden on occasions ®f this description. 1 recollect for 
some years past it was almost forbidden to toach apon or speak 
of politics, and yet I find @ toast has crept\in amongst those 


| usually given, which has created a certain stount of enbarrass- 


ment to us old stagers. Ag the same time, is a toast in which 
I feel individnally great interest, and | at gure all who have 
come into contact with reper cea Government will fee! it is 
due that some recognition of them pA oe should take 

lace. The toast I have t is af “Her Majesty's 

inisters,” and by Her Ministers Fthink we all under- 
stand the Government of coun vpialividuals wb of the 
country carried on for the benefit of all who, how- 
ever they may differ fromus or ball I say, 
or those who seek to as it were in 
grooves. There are paints fpterest us beyond 
which we cannot travel; bat this we igny, that they all 
unite to do the best forthe r abroad or at 
home. At home, I suppose, we gald to take care of 
ourselves; abroad, we areobliged to appéal'te the phrase ‘* Civis 
Romanus,” and we are ’ At all events, 
wherever the interests of the ; or tay particular portion 
of the country —and parti¢ularly wherev interests of those 
who have done their best im contribu the prosperity of the 
country are at stake, ers, of whatever 


shade of politics they Bh. £8 bout Pory, Conservative, 











































hey all unite, and d, in supporting 
the honour of the country, and in ya successful issue 
those measures in which we are I beg to propose 
that we drink to “The "s Ministers, 


coupling with that toast , of whom 
I would say, if I might 


Minister, | should choose 
Lord Granville replied: ose P 
men, I beg to return you 


done to my colleagues present and to myself, though 
spoken of in terms by the cannot admit. [ 
quite understand the senge in wi has been pro- 

I know that in a mixed this, of different 


polities, there is not the slightest. 
receiving this a ‘—- og 
governments. I am at 
receiving this toast, thereis mot the 
a preference for Mr. B 

as against 
believe you dont entirely te the : 
President, that it is really @ tribute | 
to . 


which we have the go farther, 
h I ecannot quite great orator 
of old, that statesinen were go beloved by that there 


was a separate place reserved for them in heaven; yet I do 
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beard from Sir John Burgoyne and 
persons to give an opini ack | 
are capable of affording to the Governtitas 








country, in time of war. I trust, Saw 
ms — for war, and am of war, 
that we shal! derive that assistance. “Tn time it would 





be idle for me to refer to the assistaj ‘ 
ment and the country. It would ve i let 
the civil oy ry the country’ we 
during the last fifty or twe; 

that he know what thoge: ploits ; 
them myself. But theré is one thing J 
sion like this, that not only ant ! 
which Admiral Belcher seemed rather to 
fitting subject to which yon ought to atte: 
master, as a Coalmaster, byte at ge ant 


I fully share in the 
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that after some years ot fa gape prem ; rer ‘si 
about to enter upon # period in they can apply their | rf 
energy, and knowledge, by beped pss! : d 
and water—above and below ; dupon tl 

the whole earth to the infinite advantage, not only | 7 ae 



















country, but of all mankind. . CNS He ek. ‘ 
the President: I have to appear again’ before 
will be giad to bear it is the Jast occasion on I shall 
to propose a toast, and itis oné in which we, as engineers, 
rticularly interested... foreign 
nation that it is good ‘to 1 think 


we should rather attend tov the @e 
My toast is that of the Houses -of 
in coupling with it the name of 
ou will do justice to it. Jets 
ion in the habit» 5 
Parliament, something ip” 



























great respect for 
bo more satisfactory t i 
of Lords, when one hagite nd any new idea or! @ipport 
any measure brought before them, It is for this reason P beg 
you to join in the toast af “The health of the Houses df Lords 
and Commons, ‘coupling with the toast the name of the Earl 
of Derby, as the representative of the House of Peers, and that of 
the Solicitor-General in connexion with the House of Commons, 
The Earl of Derby said; I bave great pleasure in returning 
thanks on behalf of that branch of the iegislature-of which 
accident and the constitution of the country have made the a 
member. Whether we are or are not worthy to be accounted 
amongst those powers of evil to whom the President announces 
he pays his respects, or whether we may be classed amongst 
those less formidable and less noxious to mankind, | wifl not 
myself disclaim whatever share of responsibility devolves’ upon 
me as having very often taken part in parliamentary committees 
before whom engineering matters are discussed. I, however, 
do not altogether agree with the account which the President 
gave of those inquiries, because I think it more commonly 
happens that, instead of the brow-beating being on the part of 
the legal gentlemen, the engineers do pretty well with the 
committees as they please. Now, with regard tothe House of 
Lords, I cannet say that, at the present time we are suffering 
from over-work, and perhaps it may even be said that we do 
not set to the country generally an example of industry. Ali I 
can say is, the fault is not ours. We do such work as comes 
tous todo; and, you know, if the stream is dry the miller cannot 
work. We do not profess to occupy « position of rivalry in point 
of political power to the House of mons, We have not done 
s0, | should say, for the last hundred years past; but, never- 
theless, I believe that in the present and in the future, as in 
the past, there remains to us a special funetion to discharge, 
and « proportionate sphere of public utility. Every year, 
by the nature of the case, the House of Commons is more 
and more burdened with multifarious duties whieh it ¢an- 
not thoroughly discharge, and which, from. a natural 
feeling, it does not like altogether to part. with, , we 
know that work that is done in a hurry is apt to be scamped, 
and that such work, before it is finally turned out, requiresto be 
well looked over; and it is that looking over—that su ision 
—which, as it seems to me, is our most appropriate function. 
I really believe that is much more our duty than that which is 
most commonly and popularly attributed to us—viz., the duty 
of retarding for a certain limited period, the doing of certam 
things which must necessarily be sooner or later; and that 
duty of which I speak is one for which I think we have some 
special advantages. Partly because, if taken as a body, we con- 
sist, so to speak, of a judicions selection from the educated 
classes. We contain amongst us many—I see some in this 
room now—who have made public affairs and political studies a 
lifelong oceupation. Partly also because we are, as every pub- 
lie body ought to be, and must be, responsible te the public at 
large. We are not responsible individually to any mere fraction 
ofthe pube. National opinion we are bound to obey, and we 
Obey it willingly, but to temporary or Jocal prejudices we ean 
afford to be, as it is our duty to be, indifferent. I do vot know 
that I can say for the House of “— > that it has a i _ 
nexion with the noble jession of engineering—t " 
know this—that if bad teaeenel to be our fate to travel as a 
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Tam saying 
what I think and what I say it not in the interest Pe think 
of the engineeri i can very well take care of | short 
of Lords, when I say I'| such 
vant pecs wee Soave wae ene, 

peerage will be considerably ext those who are the bar 
representatives of the industria! interests of the country. were, 

The Solicitor-General: 1 thank you very for the | and’ 80 
honour you have the House of Commons in its | have been 
health, and It you also for the honour you have done me | household 


tract 


House 


ness; and 


individuals who practise before the House of 
than those potent individuals who sit on 
table. We have heard from the no'de lord 
House of Commons oceasionally 
we bave in my noble friend 
the works, who will take care 


‘that 


and that we are carefully to the 
Saank you a 2 4 honour 


in the difficulty in which he 


undertaken to propose tie toast which 
allotted to him; and it will-be gratifying 


tions; and I am 


ible for me sot to acknowledge on the 


highest genivs, and with 
who have worked together 


distinguished men have 
career, by which they 
there is one matter to which they 
the president of your Institution. 
by many distinguished men. 
Society was the great Telford, and it ‘thas gote 
illustrious names, monaments of 

works still remain and will remain as long as the count 
pass the Menai Straits you see the wondertul 
bridge of Telford; and at no very distant 
near the same spot a monument of the 
which will carry to posterity the memory of 
only was it that these distinguished men were 
the great works to which I bave reterred, bot 
character, by their warm frie ips, by the 
oem met their fellow engineers, they - 
iberality amongst that profession to which so ot you 
long. the many great mabe-cmamendial in this 
great improvements in the steam 


through various 


exists, If you 


cxmith, ab ean te 


to a 
of this Institution who have known the Lord Ohief 
England for years—who have met tim in conflict be 
committees of the House and in the Courts of law—who 
the powers of his intellect and the sweetness of his 
learn that he does not forget his old associations; and in a let 
in which he deeply regrets the cause of his absence to-night, 
speaks of this oceasion as one of the renewals of his old associa~ 
pleased to canvey to you the feeling he has ex- 
pressed. I cannot say that I have undertaken 10 supply the 
place of the distinguished judge, but I have undertaken to per- | | 
form the duty which bad been assigned to him, bowever in- 
adequately I may do so, Speaking in this assembly, composed 
principally of the engineers of the present generation, it. is im- 
part of the visitors 
ere present, and on the part of the whole community of Eng- 
land, the obligations which i i 
country. i 


more than a a i engineers, 

the sources from which they have drawn chetr information, and 

the benefits they have conferred upon 

possible for any one standing--in t 

this seciety, not to acknowledge 

and ability of the.men who preceded you, and acknow 

benefits that have been conferred apou mankind at Jarge, 

in demg se, looking to the origin of this: Institution, it -i 

possible also not to connect with the benefits that have 

conferred opon the coumtry by- this Institution, as -being. the, 

source from whieb so on projects of high order have 

ceeded. Commencing wi vA sinall 

years ago, or thereabouts, society 

increasing. Founded, at first, for mut 

mutual assistance, it has brought together men disti 

in seience, distinguished by integrity of character, the 
all, that 4 an be por ne 


Commons. I only wish I could ‘have returned 
ike for it in a manner more worthy of its character. 

: Chief Justice Buvill then rose and said: You have been 

to preserve silence for a few moments, to liste to 

ak has been appropriately termed the toast of the-evening, 
That toast was to have Con 

accomplished orators, whose eloquence would have eharmed y 

to-nignt, but be is confined to his room and 


proposed by one of the 


was 
was 


society—I 
bis nal, as 
and render tribute 


knot of men, some 
has on 
instruction and 


through a 
ave acquired wath and influence, 
still aspire, viz., the being 
The chair has been 


filled 
The. first president so net 


infused .« spirit of 


a i 
sti 
3 
a 


terms of the con- | At the present 

you have done | has been a consi 
sion, but also in others ; 
tion only, I hope, in their 


= 
i 
< 
ad 


of time we find 
us of 
his works; and not 






i 
3 
} 
A 







: 
af 
ll 














: 
| 






































Ef 






a 






























































+. 
li 


itt 


7 


and to 


say it is im- 
the guest of 
to the 


itl 


i 


I 


—_ 


whose 


4 








fest 
Q 
Zz 
Gl 
fe] 
a 
Zz 
Q 


[May 6, 1870. 





i}. 
| @ 
é 


x 
é 


i 


ay 
sf 


; 
: 





he State can offer, and properly 80, 
cer a way to its bumble pro- 
fessors to that position in society which he ultimately attains. 
I now beg to the toast of “ The Visitors,” coupling with 
that the name of His Grace the Archbisbop of York. 

The Archbishop of York said: Taking advantage of my -~ 
tion next to your President, 1 have requested him to tell me 
whether he would wish me to be brief or lengthy. I have re- 
ceived the reply that be wishes me to be brief, but I must be 

epared with « {rw words to explain the position | am in of 
| om me to return thanks on bebalf of the distinguished visitors 
present at thistableto-day. I am encouraged to say a word on 
the subject which was touched upon by the last speaker, viz., 
technical edacation; I will, as a visitor, saya wordonthat. It 
does a to me most desirable that a thorough technical edu- 
qution choad form the basis of the noble profession to which you 
belong: becanse it seems to me that there is only one ohstacle 
which stands between you and the country at large to prevent a 
thorough understanding of your position and merits, and that 
obstacle is that you are a good deal infested with quacks. What 
is it that makes the name of “ inventor” distasteful to official 

s? A project may beembodied on , and the project 
may have only this defect—that it is fou ip ignorance of the 
common laws of nature, and therefore, I say, that technica) edu- 
cation of a sound basis is of the very highest importance, and 
ought by all menns to be encouraged. And now let me remark 
that my own profersion is a little assimilated with the profrssion 
of the engineer in this resrect—that once upon a time the build- 
ing of a bridge “for the good of mankind” was considered a 
work of piety and excellence, and persons devoied their whole 
time in collecting alms from the faithful for erecting bridges in 
the direction where they were equa required. You have 
done for us marvels within the last balf century. You have 
lengthened life by shortening the intervals of space. I saw last 
Saturday « beautitul picture by Hook, which he calls “ Brim- 
ming Holland,” in which the shore was spread with all sorts of 
produce ready to be shipped away. “ Brimming Holland” is no 
doubt an excellent thing, but I for one should not like to live in 
an over-brimming Holland. You have done for us a good deal 
of what bas been done for Holland by practically enlarging the 
means of subsisience. 

Mr. Fowler: Mr. President, my lords, and tlemen, I 
rise to perform the duty which has been im upon me of 

posing the toast of “ Literature, Science, and Art,” and of 
coupling with the toast the names of Sir Francis Head, Dr. 
Tyndall, and Mr. Beresford Hope. In the exercise of our 
own profession of civil engineering, we have chiefly to deal 
with the ruder realities of life by designing and carrying out 
works which minister to the daily wants and convenience of 
mankind. We make railways to give convenient internal 
communication in our own country, and we construct docks 
and steam vessels to enable us to exchange commodities with 
every part of the world. We carry out gigantic works to 
supply water and gas to the populations, but although in 
these and other things we have accomplished much during 
the last thirty years, we know full well that much still re- 
mains for us to do, and that amongst others, the great pro- 
blem of the removal of nuisances and their utilisation is still 
unsolved. But, be our pursuits what they may, we, the civil 
engineers of England, regard with admiration and honour 
those who, like our distinguished friends have devoted them- 
selves and their lives to the more elegant pursuits of litera- 
ture, science, and art. The — hours probably in the 
lives of many of us have been those spent in the enjoyment 
of literature. Who can ever forget their pleasure in reading 
the Waverley novels of Sir Walter Scott, or the works of 
Dickene. and Thackeray, and Trollope, or the histories of Ma- 
eaulay, Froude, or Stanhope? and I need hardly say that at 
the present moment all the world are reading with delight 
the a work of a brilliant literary genius and a distinguished 
statesman. Our friend Sir Francis Head begun life (like our 
resident, Mr. Vignoles), as « soldier, and afterwards served 
fie country with distinction as Governor of Upper Canada, 
but he has also been a most liberal contributor to our litera- 
ture. I will not enumerate all his works, but I will mention 
his “ Rough Notes of a Journey across the Pampas,” “ Stokers 
and Pokers,” “ The Defenceless State of Great Britain,” “ The 
Royal Engineer,” &c. With d to science, this is truly 
the golden age of science as it is of engineering, and what- 
ever difference of opinion there may te as tothe golden 
riod of literature and art, there can be none as to science. 
When I mention the names of Tyndall, Owen, Huxley, 
Murchison, Lubbock, Fairbairn, Rankine, Herschell, Airey, 
and others, and when we remember what these men have 
done by their experiments and investigations, England may 
well be proud, as she is, of her men of science. To science 
and to scientific men civil engineers are deeply indebted. 
The investigations and experiments of scientific men have 
generally preceded in due logical order the greatest practical 
applications of the new improvements and inventions of the 
eivil engineer. In like manner, science has contributed to 
the operations of war, and all works of attack and defence on 
sea avd land, are now designed and executed on the most 
scientific principles. We ve Sir William Armstrong, 
Sir J h Whitworth, Mr. E. J. Reed, and others, bring- 
ing to upon the subjects of attack and defence, 
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Se eae canal aa Academy — 
just been presente many noble 
waste in the arto of painting and sculpture of 
which our modern artists may well be proud. 
It is also said that architecture is in its i 


ublic buildings are not wanting in the present 
Sie, 20d ft coed be, and adequate means were 
provided, I have no rae our — 
architects are capable o ing buildings 
which would sivel the best and walied monu- 
ments of antiquity. In Mr. Beresford Hope 
we have an ardent admirer of art. His devo- 
tion to the fine arts, and his works on art, “ The 
World’s Debt to Art,” and others are well 
known, as well as his great desire that al! our 
public buildings in London should be worth 

of a great people and a great city. Now I will 
make a practical suggestion to Mr. Hope. Let 
him use his great influence to induce the au- 
thorities of to undertake street and 
architectural improvements in connexion with 
engineering works, and thereby a judicious 


THE “LITTLE WONDER.” 


ries. 





liberality and co-operation on their part, and 
secure satisfactory results in art and utility. 
I take the liberty ce te suggestion 
to Mr. Hope as one worthy of his attention, and of his high 
position. I now beg to give “ Literature, Science, and s 
coupled with the names of Sir Francis Head, Dr. Tyndall, and 
Mr. Beresford Hope. 

The toast was replied to in due course 
Dr. Tyndall, and Mr. Beresford Hope, w 
we regret we have not space to publish. 


Sir Francis Head, 
able speeches 


The tables were elaborately decorated with a fine collection 


of ornamental plate, valued at upwards of 10,0007., and con- 
sisting of the principal race cups of the last few years, lent 
for the occasion by Messrs. Hancocks and Co., of Bruton- 
street. Mr. Goodchild officiated as toast master. 








THE FAIRLIE LOCOMOTIVE “LITTLE 
WONDER.” 
Tax name of the Fairlie locomotive, “Little Wonder,” is, 
no doubt, familiar to most of our ers, as we have fre- 
quently had occasion to refer to the ‘ormance of that 


engine on the Festiniog Railway. Of these performances, | 


however, we do not intend to speak here; but we to 
give a more detailed description of the engine iteell than has 
hitherto appeared, referring for that purpose to the two- 
illustration, which we this week publish, and also to t 
transverse section, given on the t . The principal 
dimensions of the “ Little Wonder” are as follows: 


ft. in 
0 8¥6 


Diameter of cylinders 
ee 1 1 


Stroke ove eee ove 

Number of cylinders ose aia 4 

Distance apart of cylinders transversely 
from centre to centre ... eee vee 
rods between 
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Length of connecting 
centres ... vee 
Diameter of wheels ote 
Wheel base of each bogie eve 
Distance between centres of bogies 
Total wheel base ... ‘ee ose 
Distance apart of frame plates ... 
Diameter of boiler barrels a 
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g de ae 
of boiler between smokebox 
tube- plates ene ese init dad 
Width of firebox casing ... aed 
Width of inside fireboxes ins 
Length of inside fireboxes (each) 

Height ‘ i 
of tubes 


of tubes outside 
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Diameter 


Number 28 








Heating Surface. 
| Tubes eve eee ye 


--« 670 5q. ft. 
Firebor . 60 a 
730 
Firegrate area 11 square feet. 
Pressure of steam 160 lb. per sq.in. 
Capacity of tanks os 90 gallons. 
coal bunkers ... 15 ewt. 


| v0 oe 
Weight of engine in working order about 194 tons. 
| It will be noticed on reference to the sectional plan that 
| the firebox casing is curved inwards at the sides, that the 
| two inside fireboxes are made semicircular at their adjacent 
| ends. The boiler shell is made of steel plates. The ator 
| handle is placed on the top of the firebox casing, the two 
| regulator valves, which are contained in the domes, being 
| connected, as shown, so that they open and close simultane- 
| ously. The valve gear is of the “ stationary” link type, and 
the motion is communicated to the valve spindles theough 
rocking shafts asshown. The arrangement of steam and ex- 
| haust pipes will be readily unders by an inspection of the 
engravings without special'¢xplanation. 
| he connexion between the two bogies is effected in the 
| plan adopted by Mr. Fairlie for all his later engines, the two 
| bogie pins being connected by a pair of side or carrier frames. 
| In dealing with such a narrow gauge as 1 ft. 11} in., Mr. 
| Fairlie had many difficulties to overcome ; but he has shown 
| by the formance of the “ Little Wonder,” that his system 
| of doub -engine is eminently fitted for use on narrow gauge 
| lines, and there can be little doubt that as such lines are more 
a constructed, the employment of the Fairlie 
| system will increase also. 
; 











| Mrptayp Ratiway Stations.— This week three new 
| stations on the City and Suburban line of the Midland Rail- 
| way were opened for public traffic. The first from London 
| is at Child’s-hill and Cricklewood, to which fifteen trains will 
| rum to and from all stations on the Metropolitan Railway ; 
| the next at the Welsh Harp, Hendon, to accommodate t 

| pleasure and fishing parties visiting that spot ; and the next 
| at Flitwick, two stations on the London dle of Bedford. 





| Tue Sovrn Loxpoxy Tramwar.—On Monday the new 
| line of tramway laid down from Brixton to Kennington was 
| opened for public traffic. Large and convenient carriages on 
| low wheels continued to run over the metals, and conveyed 
} good loads of passengers each journey. The vehicles are 
i — of carrying forty-six persons, one half inside, and the 
| other half on the roof of the carriage. The fare is 2d. either 
| way. The omnibus fares have been reduced to the same 

figure. , The tramway to Clapham is now in course of con- 

| struction, and will be united with the Brixton line at Ken- 

| nington, and then continued to Westminster. 
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DETAILS OF THE ENGINES OF THE SCREW STEAMSHIP 
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diagram, which I did not take, at the commencement 
the preesure was barely up to atmospheric pressure, 
im that case the water accumulated would fall ont by 
weight as soon as the vacuum above it is destroyed, 
a there was no re above the atmosphere. 
amped the condenser of the foundry engine in the same 
and with the same results. These apparatus do not 
lateral action or induction in the slightest degree. 
paretus, I found by exveriment, could not work wi 
injection valve. When I ruised the injection valve, and 

up, I found the vacuom was destroyed, and the action of 
engine was enormously reduced in power. Before raising 

va ve the ive presenre at the beginning of the stroke was 
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_ of stud. experiment, ringe 
ment of the 's exclusive privilege within the meaning of 
the pursuer’s issue, even though — — us so used for — 
and experiment in private be substantially the same as the ap- 

i wa described in the pat tee’s specification 
consider bow the evidence bears upon that. The 





} Solicitor-General says that the small engine, although it isa} ; 


very small one, and may be used a good deal for experiments, 
may probably be used for working purposes also; he bas 

that it is, although he cannot positively prove that it 
is. On the other hand, Mr. Watson says there is no evidence 
whatever that this small engine was ever used to do work, aod 
there is evidence that it is constantly used for the purpose of 
experiments. That is the state of the evidence before you, and 
it you are satisfied that this engine was used merely for study 
and experiment, then I don’t think there was in that any violation 
of the patentee’s right. 

Bat there remains another matter, and that raises. very 
large and important question on the evidence--[ 
the large engine in the fitting shop. The condenser which is 
there is certainly not precisely the same in construction 

tentee’s apparatus, but it may be for all that substan 
ate more apparent than real, put on for 
tion. All these things are for consideration 


aboot 18 lb., untl at the end about 9/5, the negative presnre | had such 


was 10ib. After ra’siig the valve the negative 

gone. This would reduce the power of the erigine , 

Now that is the account given of the action of this condember 

by Profrssor Jewkin,-and there aré several other : 

whose evidence I could read to you, who all concur _in the 

statement. And if that be a correct account of 

whieh this apparatus works, you will see that Mr. 

must have been mistaken, because he imagined that the wai 
into 


‘was 
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and the steam above atmospberic pressure came 
densiog thamber together, and so acted upon | 
laters} indaction. But if this account of the 
don"t come tn together ; for the one comes in and 
and when the stedm comes in by itself, the way in w 

is net by lateral action upon anything else, but by: 
pressure out the column of water Lelow it, 
valves at the bottom of the instrument. When thy 
confes in after the'strong gush of steam has done its 
ex pélling the old @ater, the fresh water comes in by the i 
a being raised, and that condenses the “has 
Ses ce its duty, and so the water and the steamy fall 

on 
come oles 


into the bottom of the instrument ia the forti of 
comes in & fresh gush of stem from rhe ext 

stroke of the engine, and again, by downward . 

Ot the Water tliat bas accumulated in the bettom, " 

as long as the engine works. 


It is needless 16 
are two very d things—just as different z 
very well be—dnd that the one description is ‘ot 
ab Spparatus acting upon the prineiple of the te , 


fluids, and the other is the description of an ® 

*butever else it we bn} certainly not of 

seems to me to corres miuch to the 

of « blow-through ceutender; hich wes news 

agin tbe course of Mr, Wetsun’s speech. Bat © 

a blow-througts dondeuser of not, in any 

term, the tree question for you is, whether 

such &s is described in Mr. Morton's specification for 

Certain resp its by the lateral-ection or induction of ff : 
Now, that ia the first question in the pursuer’s issue, 


really-bitve to other aid to give you in that matter. It i 


plain question of fact, alter you have aecertained what f 


you by much exposition of what this precise 
shall refer you to the evidence of one or two witnesses 
of showing it; but meantime observe what is the 


t be pats 
im his choice of difficulties in this way ; be says, If you con- 
your patent so widely as to comprehend my apparatus at the 
fitting-sbop, then your patent is bad, for your invention is not 
new; but that is not the true construction of your patemt; your 
patent is good because it does not comprehend that, but then as 
it dues not comprebend that, that which I am using cannot be 
an infringement. Now, there is one question of fact 
which you must take into your own hands entirely, because if 
were to go over the evidence about that, I would be merely re- 
peating what you have attended to, and I am sure 
digested as it went along—the question whether the = 
No, 23 was made and experimentally used with Mr. ‘s 
knowledge before he took his pateot. That isa ¢ 
the evidence which it is indi peomable you call ire Fo 
have one set of witnesses who say that,it cannot 
ton himself says be never saw it until he saw it afew days 
when it was going to be brought here, but that be ha satg 
like it in in July last, when there wasa di 
& patent whic be was ing to takeout. But then he the 
thing which be saw in jon is not that thing which » now 
bt bere; and he suspects, and more than 
Babstituting this thing for that thing whieh. 
» The defenders, on the other band, have 
/pamber of witnesses to show in the first. 
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(A.) Greater simplicity 
and the water. That is 


difference in construction. 

denser ¢an work except with a dou linder engine, but I 
have never seen any experiment made.” Mr. Olrick, also speak- 
ing on this point, said, “ One of the engines in the fitting-shop 
was & cad eupstnenial engine. The large one had a con- 
denser constructed according to Barclay's patent of 1864, Fig. 6, 
with alterations. Tne diameters of the condenser were double 
. The lengths were trebled; the 
ree times as large; the throat at 
the top of the conical receiving-tube was four times the size of 
the patent drawing, and the overflow was closed. The steam 
was exhausted from the cylinders through two exhaust pipes 
24 in. external diameter. From them it went into a common 
equalising chamber 44 in. external diameter, then into a pipe 
8 in. diameter, from which two branch pipes enter at A on 
both sides of the drawing. I disconnected the apparatus at A, 
and found that the two branch pipes discharged steam at 
the same time, and unintermittently. The apparatus could be 
used for a single cylinder engine, or you could collect the steam 
of several cylinders.” Now, there is a peculiarity there which 


to} I don’t know is essential to the working of that apparatus at the 


p, but which seems to be an improvement in itself, 
—that ig to say, the equalising chamber which forms a middle 
as it were, between the cylinders and the condenser, 
ved abled has the effect, by the operation of the elasticity of 
; of ing @ constant and unintermittent flow of 
stein ihto thé condenser. But, in other respects, you see well 
from that evidence, the points of resemblance and the 
of difference between that thing which is used in the 

, atid the apparatus of the patentee. 

Now, let me ask your attention, on the other hand, to 
the evidence of Mr. Morton, the patentee, on this subject, and 
that of bis chief witness, Professor Rankine. Mr. Morton says: 
« Oa the Sth carreut I was with Professor Rankine at detender’s 
works at ~. I my two condensers attached to two 

was driving the foundry gear, and the 
pe meg ee iu the fittimg-shop. to the latter, the 
eondeuser was 6n -coudenser substantially the same with 
mine. The only difference, | think, was that the nozzles were 
ail whereas mine are fixed.” That is the only point 
he says. Professor Rankine says: ‘ There was 
another engine in the fitting-shop—s pair of smal] condensing 
engines~that is, two cylinders. It had a condenser acting on 
t ineipleof Morton's patent. I sawnovalve. The flow was 
continuous. It was more complex than Addiewell, and more cor- 
rect! proportioned. In that respect it was nearer the description 
in Monon 's patent.” Now, I have read to you from the evi 
of Mr. Mallet, the precise differences in the way of construction 
between the one apparatus and the other, and you will Td for 
whether there is a substantial di you 
think there is no substantial difference, and are satisfied that 
what is now working at Mr. Barclay’ 
thing which is lymg on the table now 
whieh we have heard so much—then you will inquire whether 
that apparatus was or Was lot in existence before Mr. Morton's 
was taken. If you are satisfied that it was not in ex- 
Morton’s was taken, and that it is substantially 
patent apparatus, then of course you will find 
has intringed the patent by the apparatus 
in his fitting-shop at Kilmarnock. If you 
is not substantially the 
the pursuer's issue, 


pureuer Morton 
estan tae event of 
' € it would be an 
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THE INSTITUTION DINNER. 


Tsz annual dinner of the Institution of Civil Engi- 
neers, held last Wednesday, marks practically the con- 
clusion of another session, to be terminated in the 
course of a few weeks by the usual conversazione, 
Brilliant and successful as these gatherings always 
are, the one just past was more brilliant and more suc- 
cessful than any of its predecessors, and we venture to 
predict for the more general meeting at the end of this 
month a similar satisfactory result. 

Nearly two hundred members and associates of the 
Institution joined the President, Mr, Charles B. 
Vignoles, to receive guests, including amongst their 
number distinguished representatives of Church and 
State and Science. ‘The after-dinner speeches, which 
we reprint in extenso elsewhere, will be read with 
interest, and we need not here attempt to analyse 
them. They have a broader and deeper meaning 
is conveyed in the mere exchange of social com- 
pliments, and point out how surely, and now how 
rapidly, our profession is being acknowledged as the 
one which really governs and regulates substantial and 
advantageous progress. 

It is not a long retrospect to the days when the 
nucleus that has developed into the Institution of 
Civil Engineers had but just contmenced to er 
round its Centre, when there was no engi- 
neering profession, scarcely any recognised engineers, 
and those few were for the most part ocoupied upon 
isolated works. The formation of a network of water 
lines through the country had, it is true, stimulated 
advancement, but only si y, and in the same 
proportion as the facilities for communication were 
increased ; and it was not until the ‘Ronee: at gone 
which fondly clung to the usages of the past been 
overcome, and the system of railways began to extend 
and spread themselves all over the country that latent’ 
energies were developed in all directions. E 
had, after petiaey. battling with and overcoming great 
difficulties, not only the passive obstacles of nature, but 
those far more i the active difficulties of 
ignorance, succeeded in ing out the way to new 


industries undteamed of before; and were ever to the | |i 


front, al showing the end to be attained, and never 
resting till the means to attain it liad been 
Such, in a few words, was the testimony rendered the 


2% | that “accidents will happen,” &c. ; which is anything 
sz | ing, is merely an event unforeseen by those concerned, 


me vee 

was very properly styled 
Fler on at t 

one 


een sacrificed on their works and 

were brought to light atthe inguest held by Mr. Payne 

S eneusans => yore ne nat 

far the verdict of the jury was borne out by the facts ; 

che to the ater sanllar todas to obviate. 
Pp 






to any one, and to console ourselves with the traism 
but a logical conelusion. An accident, strictly speak- 


and it leaves the question of their culpability 
open. Nothing is easier than to pronounce a 
trous oceurrence an accident, and ing probably is 
a oe a ree shares of 
responsibility for the same. dozen competent 
practical men may, in an involved case, maintain a 


pone and merely they would — _ a corre- 
sponding degree in apportionment blame. 
I ou nelsel der'e-aneees apun tie subject, we must 
grant that an accident may happen conditions 
which we are accustomed to — as precluding the 
— of its occurrence. odds may be very 
a eee but that there is always 
some of one, the statistics of insurance com- 
panies evidence. It is, therefore, only in instances 
where the odds against the accident have been 
allowed to fall too low that oe justly 
attaches to any one. The exact which it may be 
considered justifiable to accept of course cannot be 
be arrived at by any mathematical process of reason- 
ing; hence the difference of opinion almost always 
entertained on the question of culpability. 
English law considers a fact proved if two apparently 
reliable witnesses vouch for it, but there is: evidently 
wid faith, Pesbalty te witnesses not speaking in 
ait ro) in practice no English jury 
would hesitate to eae a man if the evidence were ten 
to oe nt SS es oe = poor’ ewe 
versely, most juries ma ied upon to i 
one 0 the tes ability arising freen wit accident if i 


can be shown that the odds were ten to one against} 


its occurrence. 

The verdict of the jury in the case of the falling of 
the arch at the Blackfriars Station was, 
nothing more than should be expected, for the odds 
were at least a hundred to one against such a con- 


3 


will show : 
The arch, the larger portion of which is still stand- 
oe A on kya! roadbed 
ness at the springing is eight rings, centre 
six rings. The arch os from abutments 7 ft. 
thick, with counterforts 14 {t. deep, and is t 
spiral courses set out in the orthodox manner 

skew face of the arch, which is at 
about. The bricks were laid in blue li 
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other evening at the Institution dinner in the expres- 
sion of inant special expattaonn; ail Goaverying ty tho! 





















dozen different theories with regard to the failure of a | j 


tingency ; as the following brief statement of the facts | concrete, and 
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Mr. Walker—who oe 6 eee 
Menera: Kelk, Waring’ Brothers ead Lucas, toe. eon: 
tractors—in his evidence before the , attributed 
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st care ae eres oS Tt was 
ot eee the natural surface 
of the happened to fall some 8 ft. towards the 
lighter , and so give the arch a tendency to 
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millions raised by Joan, have chiefly gone in 
irrigation in the various Presidencies. From various 
causes, into which it is needless to enter at length 
here, the budget estimates of 1869-70 did not prove 
sufficient. Certain sums onthe Abyssinian War 
Bili had to be met, the terest on the loan of two and a 
half millions sterling, raised for extraordinary works, fel 
due within the financial year, and had to be paid, and 
various other sources of income did not fulfil expecta- 
tions. 

By the middle of 1869 it therefore became apparent 
that retrenchment must be made if it was hoped to 
come out with a passable balance-sheet at the end of 
the vear; and after consultation it was decided that 
the Public Works expenditure should be cut down by 
792,000/. Circular instructions, embodying this de- 
termination of retrenchment, were sent to the various 
local governments, with the desired result, only two 
presidencies having exceeded their grant; Madras by 
the sum of 3000/., and Bombay to the amount of 
29,7004. 

The figures given cannot be taken as stating the 
exact amount of expenditure, but merely represent 
the approximate sums, which may be smaller than, or 
in excess of, the actual amounts. Still less ca then 
estimates for the ensuing year be regarded as definite ; 
they are, in fact, only an intimation of the grants in- 
tended to be made, which will indicate probable pro- 
gress of public works in India daring the current year. 
The estimates, then, for 1870-71 of the Public Works 
Department’s expenditure are placed at 7,475,000/. 
Of this, half a million will be spent in England, the 
balance in India. This sum is, of course, divided 
under the usual heads of ordinary and extraordinary 
expenses, that paid out of revenue, and that raised by 
loan; to the former belongs 4,300,000/., and to the 
latter 3,175,000/. Of the ordinary expenditure nearly 
four millions will be devoted exclusively to the con- 
struction of works, the balance being absorbed by official 
expenses connected with the guaranteed railways, and 
all the numerous charges of management, exchange, 
and so forth. 

It is intended that the 3,930,000/. be divided 
amongst the different classes of works, somewhat as 


follows : 
New. Repairs. Total. 
£ 


£ £ 
Military works one 900,000 220,000 1,120,000 
490. 


Agricultural works ... ose es ,000 
Civil buildings... iat 390,000 120,000 510,000 
—_ eos eee os ose 400,000 430,000 830,000 
iscellaneous puDdilic 
inausvenents a don 40,000 
Cost of establishment... on ose 900,000 
Toolsand plant... we ae 40,000 
3,930,000 
Coming now to the 3,175,0002. to be raised by loan, 
we find that almost equal sums are allotted to irriga- 
tion works and State railways — 1,730,000/. and 
1,220,000/. tively, the balance going for local 
works at Bombay. It is proposed that the whole 
amount, ordimary and ex inary, should be divided 
somewhat in the following proportion : rs 


Madras... eo eee oe $17, 


7 

Bengal pee me aie en 870, 

N.W. Provinces... oe ou ,187, 

The remainder being distributed other 
provinces, as may be required. It will be noticed that 





Barracks. The grant for water supply will be devoted 
to the im ment of water works and tanks at 
various military stations. 

In civil works the following list will give an ap- 
proximate idea of the distribution of the grants — 


Kurrachee harbour works ... «- 26,500 

Godavery navigation —- wo 

Road from Dharwar to Carwar_... 15,000 

Bombay harbour improvements ... 147,500 

Madras jails ... eve ove ose 9,700 

High Court of Calcutta _... ove 40,000 
Upon Kurrachee harbour some 430,000/. have already 
been expended, and many annual grants will yet have 
to be made before the works approach completion. 

Agricultural improvements, besides the extraordi- 
nar t of 1,730,000/. allotted to them, will ab- 
sorb also 497,000/. out of the ordinary expenditure. 
The greater part of this latter amount is to be devoted 
to repairs, while 1,246,400/. of the former will be 
devoted to the construction of new works, or for the 
extension and completion of those now in progress in 
the various provinces. 

The total estimated expenditure of 7,475,000/. does 
not by any means represent the whole of the money 
which will be spent during the current year on public 
works in India; it is calculated, indeed, at nearly 
double that amount, or 14,288,000/., this total bein 
made up by the charges upon the Government for rail- 
way interest, amounting to 1,600,000/., and the amount 
which the companies under Government guarantee 
propose to devote to the extension of railways, up- 
wards of 5,000,000/. 








THE INTERNATIONAL EXHIBITION 
FOR 1871. 

Wuew the Paris Exposition of 1867 closed it was 
thought by some and hoped by others that it would 
prove to be the last of its kind. So gigantic had the 
proportions of these Great Exhibitions gradually be- 
come, that in their results they ceased to promote the 
true interests of the arts and manufactures, and failed 
to exercise a healthy, stimulating influence upon com- 
petitors. How this was brought about it needs not 
that we now stay to particularise ; suffice it to observe 
that rewards, in becoming universal, became compara- 
tivety valueless. Prize medals were uncared for by 
some, whilst by others they were actually returned on 
the score that the same honour had been conferred 
upon those whose exhibits showed marked inferiority. 
Thus, and by other similar means, exhibitions were 
thrown open to indiscriminate competition for indis- 
criminate reward; and as a natural consequence they 
degenerated, and their legitimate aim and end became 
perverted, perhaps unwillingly, but nevertheless per- 
verted. But evils of this kind generally correct them- 
selves. When superiority of design or ex of 
manufacture are, by force of circumstances, exclu 
to the admission of second and third-rate classes of 
goods, which are rewarded, not that Pt ow 
the perfection of their class in general, but only as 
there exhibited, it becomes evident that matters must 
be restored to their original position so as to bring in 
the leading representatives of various departments. 
This can ~~ effected by reversing the late order of 

i ving @ limited exhibition in which indi- 
viduality may be somewhat preserved, instead of a 

igantic show in which it becomes lost, and which 
proper administration. And this is what is 
posed in the forthcoming exhibition for 1871, whi 
will be confined within narrower limits thaa hitherto, 
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ivisions, which are again 

classes. The first main division 

will be the fine arts, either applied or not to works of 
utility, and will inelude painting of all kinds, sculpture 
and carving, engravings and hs, architectural 
designs, tapestries, decorative designs, and copies of 

i c. In the second division manufactures, 

achinery, and raw materials will be represented ; 
those under this head for 1871 being pottery of all 
kinds, woollen and worsted fabrics, and educational 
appliances and instruments. The third division will 
comprise scientific inventions and new discoveries of 
all kinds, whilst the fourth will be devoted to horti- 
culture. There will be machinery in motion, but it 
will only be such machinery as relates to the special 
classes of exhibits in each exhibition. The exhibition 
in 1872 will embrace three different classes of exhibits, 
the fine arts class remaining permanent. The classes 
are so chosen that they will come in rotation about 
once in every seven years, thus affording time for 
progressive and marked improvement in each class. 
As in previous exhibitions, the sale of articles 
will be allowed, but they are not to be removed 
until the close of the show. The objects will be ar- 
— according to classes, and not, as hitherto, ac- 
co | to nationalities. A third of the whole space 
in class will be assigned to foreign exhibitors, 
the remaining two-thirds being appre riated to objects 
produced either in the Uni Kingdom or the 
colonies. Finally, the commissioners state their in- 
tention of providing la cases, stands, and 
fittings free of cost for exhibitors, and of making 
all the nece arrangements for the display of 
exhibits. By this means we trust uniformity of ap- 
pearance—not sameness—will be preserved, and punc- 
tuality of opening ensured. In connexion with the 
exhibitions, there are also to be international horti- 
cultural shows, for which the arcades and gardens 
present unusual facilities. 

Although in the above ments the scope of 
the exhibition may appear to be somewhat narrowed 
and restricted, the details show that its sphere of 
action, in some respects, extends widely beyond ail 

revious limits. ‘The scheme in effect is distinguished 
ty a liberality of spirit which has only to be realised 
to be appreciated. In the past, the exhibition of 
works of fine arts has been too much limited to the 
display of —_ and sculpture, dissociated from 
purposes of utility. We question whether pictures 
on enamel or on pottery destined to form part of a 
piece of furniture, or a piece of carved wood for a 
picture frame—however great their merits—would 
find any place in the exhibitions of the Royal Academy, 
or in any other exhibition of the works of artists. 
suipsl, Gav shad expanse of ‘Chich dageated epee 
, the chief exce whi upoa 
its combination of colours, find a place in any of those 
exhibitions. In the present instance, however, the 
commissioners intend to furnish the —, of 
stimulating the revival of the artists’ ts to give 
beauty and refinement to objects of utility either do- 
mestic or monumental. e say “revival,” for so 
complete a separation of artistic work from objects of 
utility did not characterise ancient times ; the isolation 
of art in this respect is a modern innovation. Both in 
ancient and mediseval periods we find the highest a t 
allied with the meanest materials of manufacture. Thus 
the Etruscans pai pots Soar subjects of consum- 
mate skill and y, and Raffaelle designed his finest 
aS ee hangings to be a eeeadg 
wool. According to the new arrangement every wor 
whether of a is entitled to be 
considered a of excellence from an artistic point 
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recognition. i 
indeed, the general reward being only a certificate of 
admission. But this document will carry great weight 
with it, inasmuch as a committee of ex in of 
the classes will be appointed, and only the very best 
contributions will be accepted. The certificate will 
specify the grounds of admission, which wil! be either 
excellence, novelty, or . It will thus be 
seen that although these exhibitions will be on a 
smaller scale than hitherto, they are likely to prove a 
great success, whilst the greatest ible encourage- 
ment will be given to the arts and manufactures, and 
especially to progress in the application of art to 
objects of utility, thereby aiding in the art education 
of the country. 








NOTES ON SCOOP-WHEELS. 


(Concluded from page 274.) 

29. Tere yet remain to be noticed several details 
of importance, which will be fixed more by practical 
than theoretical considerations. Such, for instance, 
are the best curve to t for the ladles, the number 
of the ladies, the best velocity for the wheel to have, 
and the proper breadth for the wheel. With regard 
to the shape of the ladles, the limitation to the eurvin 
would be found in the condition that the space be- 
tween adjacent ladles must be sufficient for the free 
exit of the water which they enclose, for if they be too 
much curved the mouths of the buckets are contracted. 
The ladles should be as numerous as convenience of 
construction will allow, for the closer they are together, 
the nearer will be the approach to a continuous intake 
and delivery of the water. The velocity of the wheel 
should depend in some upon the velocity with 
which it is possible to feed it at the inlet, and the 
faster it is turned the less will be the loss by leakage, 
but a limit to the speed will be found when the wheel 
throws the water too high at the upper drain, and it 
seems that a rate of about 9 ft. - second at the tips 
of the ladles is as great as can be advantageously ap- 
plied; at the same time it was clear from experiment 
that a wheel with curved ladles will bear a higher rate 
of speed than a wheel with flat ladles without incon- 
venience, and this in itself is an additional point of 
advantage. The breadth of the wheel must be guided 
by the drainage requirements, but for wheels with 
curved —_ eae Oe a sluice from the -_— 
water, it will in ge necessary to provide a 
greater breadth than is required for the wheels as at 

resent constructed, for it is evident that the feed will 
be slower. For wheels which lift water into a tidal 
river, where the water often stands several feet against 
the wheel, a false breast or something equivalent should 
be provided to be drawn up between the wheel and 
the outer water; this is already in use in the fens in 
one or two places, and is pee | serviceable in pre- 
venting the wheel from being choked with water, and 
obliged to lift or displace more than it brings up, as 
also in preventing the increased leakage past the wheel 
which such a head of water would produce. None of 
the foregoing details require precise determination, 
but the extremes which are to be avoided will suf- 
ficiently limit the range of variation for all practical 


urposes. 
. 30. In concluding these Notes, the writer regrets 
much that, from the nature of the case, it has been so 
little possible to obtain results based upon accurate 


mathematical calculation. Even from models and ex-| p 


riments there is little to be learnt in this instance 
lesend general facts, by reason of the i ibility of 
equalising the leakage 
itself is sufficient to vitiate all experiments as to power 
and useful effect. Since, however, ject in view 
has been the improvement of the machine by the adop- 
tion of a form and different from that 
hitherto in use, the precise amount of the advantage is 
not in the first instance of vital im provided 
that it is sufficient to warrant the alteration. On this 
int there can be no doubt whatever, and it is con- 
dently ex that the amount of benefit will be 
found fully equal to that arrived at in the foregoing 
investigations. 
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column, that arenes S08 Sa at the 
bottom only, is truly accounted for by 3 wein’s 
formula; but there exists besides this 
a which finds its way past the si 
This portion of tee Iedage peels SO 

portion o wi 
velocity according to the head of water shore hod 
may be arrived at as follows : 

Let V be the velocity of efflux at a depth (2) below 
the upper level ; (a) the clearance width at the sides 
of the wheel; (4) the whole height of lift. Then V= 
‘/ 292, and the leakage per second on a section, a, ¢ x 
is V.a.o20r f2gzxa.82. Theintegral of this quan. 
tity from z = 0 to z = his a.n/2g x $41, and this is 


the | in cubic feet per on the whole height |i 


of lift. If a= in. and A=8 ft. as in the text, the 
leakage =5 cubic feet per second nearly, and on both 
sides of the wheel the leakage is 10 cubic feet per 
second. a Oe he on nee ie Seen Ste 


as found in 


and the total leakage undiminished by » coefficient is | him 


18} cubic feet per second 
tion due to the obstructions which the water 


with in its flo does not probably differ much from | execu: 


.60. Therefore, ' 
cubic feet, and leakage revolution=11.10 x 19= 
133.20 cubic feet instead of 102 cubic feet as given 
by Eytelwein’s formula. 

If 133 cubic feet be taken as the leakage per revola- 
tion, it will be found as in the text that the. propor- 
tion of loss to the whole power exerted is 42 per cent., 
of which 18 per cent. is due to enusseery iting of 


the water, and 11 per cent, due to leakage. 
15, Park-street, Westminster. W. Arey. 
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on “ Retaining Walls” atch tote to sore cosas 
by one on semi-circular, elliptic, Gothic, 
and oblique arches and In this chapter Mr. 
Tarn has managed to with an abstruse subject 
gas ig oo ca wae hor void. 
on © una 

ably been totenhened ates are illustrated 
by which will materially their 
tion by the student. We notice that in this 
the author has given a digest of some interesting 
investigations of his relating to Gothic arches 
and vaulting and the y of domes. 

Leaving for a time, Mr. Tarn next treats of 

is a 

naar and artistes and thee uae, 

chapter deals timber, some 
semarke on ths gevwii of teens and the donay te Which 
pig a yee! agg a cag agg ag a 
of different varieties ee ee ee 
deflexion of wooden beams, the strength of pillars, 
Next we acheter Gk eek uel wrowglt fren 
- of cast-iron por pn dociag oR or 
8 
woe go of wrought-iron beams and girders, 
strains on roofs, &.; the information afforded on these 
matters being just that which an architectural student 
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publishers, also, a word of praise is due. The book is 
clearly printed in bold type, the woodcuts are all well 
, and the work been made of a very con- 
venient size for reference. 


Inptan Corrom Sratisrics.—The following figures show 
in detail the quantity of cotton exported from the stations of 
the G.I. P. Hallway in the Central Provinces and the Berar 
during the season of 1869-70, as compared with the season of 





1 — 1869-70.—Full 84,380; half 
32,208 ; 8669 : 70,257 bales. 1868-69.—Full 
38, half 107,387 ; dokras, 18,284: total, 
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NOTES FROM SOUTH WALES. 





increase Curing the next few months. The quan 

exported during the past week amounted to : 
Newport exporting 8649 tons; Cardiff, 5279 tons; and 
Swansea, 160 tons. This week, no doubt, will show an 
increase, shi te being about to be made to Italy, Spain, 
Prussia, Central America. few months ago it 
was expected that a large business would, by this time, be 


doing with Peru ; but of late, little has been done with that 
country, owing to the 
ded with 1 


proposed railway works not being 
P so vig ly as anticipated. Arrangements 
are to be made forthwith for the commencement of three 
lines of railway, some 400 miles in length in Turkey, and 
the of an increased trade being done with buyers for 
the continent of Europe, will no doubt be speedily realised. 
In the hore trade there is no new feature to report, the dul- 
ness to which reference has been made in previous reports 
still continuing. Pig iron continues in request, and prices 
remain firm. 

“ant of Graving Dock Accommodation at Cardiff.—The 
want of an adequate number of graving docks to meet the 
requirements of this rapidly-increasing port has long been 
felt, it being well known that a large number of vessels are 
repaired abroad and at the outports because of the want of 
accommodation in Cardiff, and which diverts an enormous 
sum of money annually from the port that would otherwise 
be expended here. It is believed that if several more graving 
docks were constructed sufficient work would be found for 
all from the large number of vessels frequenting the ports. 
A number of gentlemen has waited on Mr. John Boyle to 
support the prayer of a memorial which has been handed to 
him, asking for the construction of new graving docks; but 
he showed them that the project to make the communication 
at the south and between the east and west docks into a 
graving dock, could not be entertained, as it was required 
or other purposes. The Marquis of Bate is constructing a 
latge graving dock, and this will be a publie ving dock ; 
but there is an opinion prevalent that this will not meet the 
requirements of the port, and efforts will be made to remedy 
the evil known to exist, 


The Aberdare Water Company.—The Local Board of 
Health have agreed to purchase the works of the Aberdare 
Water Company, and the former are now seeking powers 
from Parliament to supply water to all parts of the parish. 
The obtaining of the Bill and the completion of the purchase 
of the works will leave the entire supply of water in the 
hands of the Loea! Board. 


The Severn Bridge Scheme.—At the last meeting of the 
Gloucester Chamber of Commerce this important question 
was brought forward by one of the members of that Board, 
and during the conversation which ensued on the subject, 
it was stated that the Forest of Dean Galees intended to take 
steps for securing the erection of the bridge near Lydney, 
the dimensions of which appeared in Exoineeniye on the 
14th of January last. A wish was also expressed that the 
London and North-Western Railway might be brought to 
the city of Gloucester, which, if this bridge project is carried 
out next year, will in all probability be effected. 


Aberbare Merthyr Colliery.—These extensive works, which 
are situated at Hirwain, are to be re-started at an early date, 
and had not some unforeseen difficulties stood in the way, the 
new ogee would have taken posséssion on the 25th of 
March last. 


Opening of New Tin-works at Pontypool-road.—The new 
tin-works which have been in course’of construction at Ponty- 
pool-road, for some months past for Messrs. Strick and Co., 
Swansea, have commenced operations, the start being con- 
sidered a one; but unfortunately Mr. Lioyd, the 
engineer, fell from a plank and became disabled. 


Fearful Colliery Explosion at Dowlais.—The No. 2 Pit. 
Vochriw, the property of the Dowlais Iron Company, is 
unquestionably a most unfortunate one for accidents. It 
was at this pit a short time since that the winding rope broke, 
and several men lost their Jives ; and late on Seturday night 
an explosion took place, by which one man was killed, 
seriously injured, and fifteen horses were also killed. It was 
fortunate that only the two men were in the pit at the time, 
otherwise the loss of life would have been considerable, as the 
force of the explosion was such as to cause considerable 
damage to the workings of the pit. 

Neoport, Pontypool, and Caerleon Railway. 
previous report it was stated that the Parliamentary Com- 
mittee had declined to grant the application for an extension 
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erthyr Sewage Scheme.—As stated in last « 
ExeiyeenixG, Mr. Arnold Taylor instituted an ing 
Thursday and Friday, at Merthyr, in pursuance of a 
to the Home by the Merthyr 
of Health, in conformity with 7hth of 
Government Act, 1858, “ Praying him to insti! 
with a view of putting in force the powers 
Clauses idation Act, 1845, with respect to 
and taking, otherwise tnah a t, of the 
described in the petition, and for the purposes 
distribution works therein described.” 


the River Pollution Commissioners in su 
of the Local Board to utilise the sewage 4 
affidavit of Dr. Franklin, professor of chemi in the Royal 
School of Mines, and one of Her Majesty's Commissioners 
appointed to inquire into the best means of preventing the 

ution of rivers, was handed to Mr. Taylor. Dr. Franklin, 
after detailing the present sewage works of the Local Board 
of Health in operation, and his inspection of the land be was 
informed it was posed to employ for the permanent 
scheme for di of sewage, said the total pollation of the 
River Taff by the Merthyr sewage and other matters, was by 
no means excessive, and fell far short of that of many Lan- 
eashire rivers just reported upon by the Rivers Pollution 
Commission. filter beds necessary for the effective puri- 
fication of the sewage of 50,000 people by intermittent filtra- 
tion, would have to be of the size of 15 acres, and as the 
filtering materials would require to be laid 6ft. deep, it 
would probably take a longer time to construct such filters 
than to prepare the land, which it was proposed to irrigate 
with the Merthyr sewage. The evidence of Mr. S i 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


The Cleveland Iron Trade—Yesterday the attendance on 
change at Middlesbrough was much larger than usual and 
the market was firm. were No. 1, 54s. 6d., No. 3, 5is., 
and No. 4, 50s. An excellent businéss is being done in all 
the branches of the iron trade. Shipments of pigs to the 
Continent are increasing, and rails are being sent away from 
the banks of the Tees as fast as possible. We are unable to 
give this week the Cleveland Ironmasters Association 
for the t month, but we are enabled to state that when 


warrant stores, and probably a decrease of 

in makers’ stocks. The make will be about the same as 
usual. Undoubtedly the trade isin a most healthy condition, 
and it is earnestly to be hoped that any attempt to force up 
prices beyond what is brought about by legitimate deman 
will be frustrated. All over the North of England the blast 
furnaces are being worked to the outm.<t to meet 





Harper, surveyor to the Merthyr Local Board of Health, 
went to show that he had had great experience in designing 
and executing sewerage, sewage, and other sanitary works in 
different parts of the y Fer From 1842 to 1652 he was 
surveyor for Derby, and constructed the main lines of the 
existing system of sew in that town, and which was still 
working efficiently. He constructed the sewerage and 
waterworks in twelve other provincial towns. In 1568 he 
was appointed surveyor to the Merthyr Local Board of 
Health, and in 1864 he prepared plans of a system of sewer- 
age and drainage of the district. In 1866, 1867, and 1868 he 
carried out these plans at a cost of about 28,0001. After 
long and careful consideration he had prepared the scheme of 
irrigation, by gravitation, for disposing of the sewage of the 
district. He believed irrigation to be preferable to all other 
methods of cleansing sewage, as al] other methods had failed. 
He believed the scheme which he had was the best, 
if not the only feasible echeme that cou devised for deal- 
ing with the sewage of the district, ~ that it would answer 
the purpose of freeing the sewage of ail injurious jes. 
He Nelleved that tie Board ‘Souma elias a <cactineable 
revenue from the judicious application of the sewage to the 
growth of suitable crops; and that this might be done with- 
out creating any nuisance, or injuriously affecting the health 
of the residents on the grounds irrigated. Of the 393 acres 
which they proposed to acquire, 360 would be available for 
cultivation. This area would be sufficient for the reception 
and purification of two millon tons of sewage in the year. 
The estimated cost of the proposed works was 21,000/., 
and the land had been roughly valued at 40,0001. Mr. 
Stephenson, C.E., 6f Westminster, said he had thoroughly 
considered the plans laid before the Commissioner, and 
he concurred generally with what Mr. Harper had said. 
In reply to a question asked by Mr. Williams, who ap- 
poe. 5 for Mr. Wyndham Lewis, as to the desirability of 
, running the sewage in a joint sewer down to the Cardiff 
Moors, a distanee of 15 or 16 miles, Mr. Stephenson stated at 
nce Ses ie, ene ane 00 Oe ee Oe i 
propounded it he would lose his reputation. 
unreasonable and visionary, and he did not think euch a 
scheme could be carried out. Mr. Richard Heppel, C_E., was 
of opinion thet the promoters’ scheme was the most feasible 
one that could be carried out. No evidence was offered in 
opposition, and Mr. Taylor said his report would be ready in 
course of a fortnight. 

The Tin Plate Trade—At several of the works in the 
district the hands are tolerably well employed, but the high 
price of tin leaves little or no profit for ers. 





engineer had 
t was altogether | Kam 





the g demand, and in the finishe! iron works, the 
foundries, and the ship yards the same |iri‘aess prevails. 
At Middlesbrough, Stockton, Darlington, E artlepool, Sunder- 
land, Gateshead Newcastle, and Jarrow ev ery effort is being 
made to produce iron in various form’. ‘competent au- 
thorities declare that this happy state o. ‘ings must con- 
tinue for some time owing to the quantity of iron required 
for railways in different parts of the world. 

Sunderland Harbour.—A few weeks ago we pointed out 
that there was a great desire in Sunderland for the adoption 
of some comprehensive scheme by which the harbour might 
be improved. At the last meeting of the Wear Commis- 
sioners the subject was fully discussed. The chairman (Mr. 
James Laing) explained t during the three weeks 
about 50,000 tons of stuff had been dredged the bar, and 
it was proposed to continue dredging. So far as they were 
able to ascertain, a of 15 ft. to 20 ft. clear of rock might 
be obtained on the bar, but within the piers it was doubtful 
whether, exeept by blasting, they could more than 10 ft. 
to 12 ft. at low water. He believed they would have to make 
up their minds to the expenditure of a large sum of money in 
permanent works in to maintain a fair and reasonable 
amount of depth sufficient for the purposes of the port. Mr. 
Meik and Captain Culver, R.N., were now preparing a report 
the adoption of which might involve the ex iture of about 
100,000/., and it would be brought before t for their con- 
sideration. Sir Hedworth Williamson, M.P., and other mem- 
bers of the commission were of opinion that the town should 

te with the Board in the carrying out of works which 
would benefit the port. 

Shipbuilding.—On the Tyne, Wear, and Tees the ship- 
building trade is as brisk as ever. Since our last notice there 
have been several launches in the North. 








Appis’s Styore Rart Tramwar.—lIt is proposed to form a 
company to work the traffic on the road between —— 
by means of a single rail and Mr. W. J. Addis’s 
patent central wheel carts. The project is one that has met 
ote ee , the Commissioner of 
Nagpore, of Mr. Morris, the Chief Commissioner of the 
Central Provinces, who have si 
B. Addis, C.E., the promoter of the 
to guarantee 5 per cent. interest on the 
a have also conceded 6 ft. of the road for 
tra ; t of 














for the same.’ 
831. LAN® McFasLane Wa.aen, Ardrossan, “ Improvements 
in shoving horses, and in the modes and means or appliances 


a“ Josern Sawvenx, Alma-street, pe tt anne 


Brixouey, Sunnyside House, “Improvements in 
bottler and other furnaces, in part to fire-grates 
pe poten various kieds.” * 


Railway-place, Fenchurch-street, ‘‘Im- 
a tickets, and in appliances 


893. James Cix¥ronD Moncan, Hewee MAcac.ayY, and Faancis 
WILiiaM Warps, Rotherham, “ Improvements in matel register 
stoves and stoves.” 

909. Oris Heway pet manne, Bi U. §., “ An improved combined 
washing machine and froning tabie. 

917. Husxern Hvenes, ee “Improvements in ) voneene 
metal Fr bars, and mbes, and in apparatus in connexion 
therewith. 

959. Hersert Jonw pense, St 21, Lupus-street, “ Im: 
in apparates for assisting in the pedo-locomotion of the haman 


body 

963. Josmem Cunnett, Clare Villas, Merton, “ Improvements in 
the means or ts for the safety and convenience of 
railway 


983. JAMES ‘Woon Bawin, Geonoe Worswop, and Jonw GRarnaE, 
Bradford, “ ts in the construction of | owl 
1001 ELLs Leven, ton, near M. “1 
in signals and name tes to be used pee Ml letter 
boxes.” 
1008. Dave MONROE OntLps, 16, Mark-lane, “ Improvements in 
a y Fi Birmingha I i lam 
1005. THOMAS ee ngham, “ Im: ements in gas 
ilway Station, Pimlleo 





1007. EvwARp Jacos Hit, Victoria 
“Improved « — for slipping and depositing 
packages or 

1009. RICHARD jonak Botolph-lane, “ Improvements in oped ge be 
servation of and vegetable substances to be 


food. 

1011. JAMES SHARROUKS, Red Brook Mill, Rochdaje, “ Improve- 
ments applicable to winding engines for the prevention of wind- 

headstocks, also applicable to other stationary 
engines where the t is taken off suddenly.” 

1013. Guonee Henry James and Josiam James, 11, Newgate- 
street, “ Improvements in cases for cigars and other articies.” 

1017. Writiam Taomwas Henxnitey end Danret Spits, junior, 
North Woolwich, “Improvements in the manufacture of non- 
explosive ape peal forming the material for the manufacture 
of collodion and other and in 

1019. Marty Joun Ropeats, Peodarren, near Crickhowell,” Im- 
provements in propelling apparatus for ships and other vessels,” 

1021 bie = 2 AMS, 14, Little Tower-street, “An improved 
spring clip file or binder.” 

1029. ct es CLINCH, Witney, “ 
for ‘ cleansing’ beer and other fermentable liquids.” 

1031. Frasers TaYLor, Manchester, “Certain improvements in 
the construction of paper collars, 80 far as regards the lining 
and strengthening thereof.” 

1033. JAMES EDMONDSON, WILLIAM EpMonpson, and eee 
Wituam E in 
chinery for etching or engraving pe Sn ‘used in printing and 
embossing.” 

1035. Henny Jonw KigkmAn, 3, Soho-square, “Improvements in 
the construction of planofortes. - 

1037. THOMAS AVSLING, R “Toy in the con- 
struction of agricultural, road, traction, and portable steam 
engines and tramway locomotives.” 

1039. Anpas ETIENNS, Charlotte street, Fitzroy-square, “ Im- 
—— in the construction of carriages, vehicles, and velo- 

pedes. 

io Joux BesxrxeTrow Birtue, St. Mary Axe, “ Improvements 
in means and apparatus for seasoning, injecting, and preserving 
wood, part of which improvements is applicable for treating 
canvas, cordage, and other substances to render them imper- 
vious to deca: 

1043. ALLAN Sin 12, May-terrace, Moant Florida, “ Improve- 
ments in milis for grinding and pulverising mineral or other 
substances.” 





‘Improvements in apparatus 











other 
1092. ADDINGTON TATION, Lydbury, “ Improvements in guns, and 
therefor, ° 
1 , JoserH PLASKITT, Lincoin's-inn, “Improvements in velo- 


1095. Lavaznce Grswant, Eétubaneh in wheels 
20 ee ae eat neh ae 
» TLUAM JESTY, "improvements tn compositions 
for coating ships’ bottoms like purposes, also epplic- 
auis ts ehton Ghd einer tailing eeoseetae 
"Sot forming patteroe oo, the sarfece ot ikampralicn other 
similar sabstances used for floor mats.” ~ 
1098. Wiiasam Simpson and Auraep Garpner, Ilford, “Im- 
preeee: beh - m ¥ ei 
1099. nowt Jom Evanerr, West Ham, “An method 
treating utilising some ‘waste 
from the purifying of gas in gasworks.” eae: 
Meeulgin ke guictan tl eaniaaet cama 
liol, Witiiam Ropert Laks, Southampton-bulldings, “Im- 
in machines.” 


Amupe AvGusts WILBAUX, 23, Boulevard de Strasbourg, 
"hes Improvements in producing engravings on glass, metals, 
wood, and other substances,” 

1103. Pact Nancisss Josern ee 23, Boulevard de Stras- 
bourg, Paris, “Improvements in water-feeding apparatus for 
































boilers. 
1105, WILLIAM = Siemeprenente in the * al 
manufacture of or 0 and in the machinery = SS See seer pe por ge avery fs 
or employed eutting pleces other forms 
1106. ee <a Edmunds, “Improvements in the , 4 * 
umm. cane Soi) Obuervatorg, Grantor, Improvements In for Six Months on the 
in croq Specifications. 
1108, Eowarpb Parrison Tron and Engine LLIAM us 
_—_ 2, Carlisle, “ f meters, and in appa- 102, fe for marine ap - dings, Im- 


no, tnouas Watt “Birmingham. «Improvements in covers 


for a 
yo ey isu yaes High High Holors Shadtevomente te making 
112. yaonhe DICKENS, > ene 
in machinery for ae eten doubling, throwing | ; 


silk and other fibrous 
1118. ALFRED Deusen Beeeen, Swansea, “ pan: eer in the con- 
struction of retorts, muffles, pots, furnaces for redacing 
zinc and other ores.” - 
11M, Hewry Epwarp Newros, Pong Chancery-lane, “ Improved 
pouenstne, $0 be employed in the ok wn of gymnastic 


1m. Joux Craven, Wakefield, “ 


ornamen' porpnse® 
11m. Pact. Jean Xavier Guster and Jacgurs A 
om: pe LaToucns, 2, Rue Sainte Sainte Appoline, Paris, “ Impro 


ments e construction of revolvers. 
1120. pains Les Norton, evel Sauvage-yard, ‘ili, 
pparatus for 





1045. WILLIAM NELAON, Bolton, “ I 0 in the fe 
ture of quilta, other r figured “d 

1047. Wiitsam Epwarp ‘Newron, 68, _Chancery- -lane, “ Improved 
machinery applicable for inland navi tion.” 

1049. AARON Noster, Old Radford, “ Improvements in jacquard 
machinery.” 

1053. ALEXANDER PARKES, Birmingham, “ Improvements in the 
manufacture of steel.” 

1055. Lionst Weper, 104, Rue Royale, Place du Congrés, Brus- 
sels, ‘‘ improvements in galvanic cells and batteries.” 

1057. WiLlLiaM Hieets, 1, Great New-street, Fetter-lane, “Im- 


mops, tablets, and similar articles for the purpose of exhibiting 
ye 

1059, Joun BiLLinetoy Boorn, Preston, 
ratus for lubricating and covering te anliee employed a 
machinery for prepuring, spinning, doubling, and 
fibrous materials.” 

1061. Taomas James Surra, 166, Fleet-street, “Improvements in 
treating excremental matters,” 

1062. Cuartes Hexrny Newmas, the Retreat, Brentford Ead, 
Brentford, ee new and improved unfermented and unintoxi- 
cating malt 

1063. BERT TLSON, Patricroft, near Manchester, “Certain im- 
provements in steam and other elastic fluid engines.” 

1067. Lews Wits + Angee - Dover, “ 
cable to fire-places, stoves, sod gruten for euring eatery against 
fire and the prevention of smoky chimneys,” 

1069. JAMES Kink, SamvUEL SUELMERDIN and CerHas Froc- 
ATT, Stockport, “Improvements in mac’ or apparatus 
for felting a which improve bodies of hats or other coverings 
for the head, improvements are also spplicable to other 
felting purposes.” ‘ 

1071. James Howanp, Bedford, “ mare oy ys eee ay ya id 

1075. Writs Srencer Coon, Rochester, “ Ani method 


of ands for ap) power to the rua’ of 
and tools whereby auc _, phn, ted or tools may Lf veornytl 
any desired angle 
107. BeNsaMIy Bavou and Bessamin WALTERS, Birmingham, 
door and other knobs to their 


1078. towakd Lake. Todmorden, “Improvements in machinery 
for cleaning, prepering, and spinning cotton end other fibrous 
substances. 








Imp in a) dressing and furro’ mill- 
stones,” 
1121. Wii11aM Hevey a. Deptford, “ Improvements in 


machinery for trea’ 
1122, Joun Barrow, alton Cbeunical Works, West Gorton, 


“ Improvements in the treatment of naphthalene, and of hydro- 


bodies con’ thalene, 
1123, Pav. ToEPLen, rch-street, “ An improved process 
for cleaning woo! and the grease therefrom. 
1124, is TOWNSEND, . “Improvements in epplying 
heat, and in apparatus for applying heat in various 
and other operations, such as roasting, oxidising, calcining, de- 


composing, 

1125. ALEXANDER Moatos Stratuern, Costbridge, and Davip 

Graue Mornison, Glasgow, “ * Improvements in safety apparatus 
for stearo boilers.” 

1126. Writsam Futtarron Mveray anil THOmas Dowcay 
MCFARLANE, Glasgow, “ Improvements in apparatus for shaping 
plastic materials.” 

1127. Taomas McISaac, Putney, “ An improved folding bed table 
for the use of and ad 

1128, Witt 8, t, Chancery-lane, “Im- 
Aygo te in the 

It Gronee COLLETON CooxKs, Wooaterd, “Certain improve- 

~ Certain im 


other 

1133, Frepeeicx Talis, 83, Flect-street, “ Improvements 
Sr teegeem creme 
use RicuARD CHERRY, Halifax, “Improvements in looms for 


wea 
1186. Samunt Ovntivre Lister, Bradford, “ Inrprovements in 
weaving silk and cotton velvets," 

1137. Davin ¥. Portman-square, and ASTLEY 
coer cae Se poe Thy om 7 in the 

production of manures.” 

1139. Mescirion NOLDER, Franktart-on-the Main," Aw 

for the threefold purpose of curing or drying measly grainy 


Patents a= genial 


1207. Jous Watson ae Improvements in the 
treatment 


such treatment Dated 00 
1208. Tempest 

method and ‘oF warm 

and other 


bY) bene mB ge | eli nn pr erhyne: B ntenemprye ha 
the manufacture of boots and shoes, and other of leather 
or kindred substances.”—Dated Ist May, 3367. 

1295. Jonw Langley Mill, “ in the con- 
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perature previous to entering 

aiid ase cf caudal 

original stoves on the i 

the combustion chamber at the t pd mp ye 

in proportionate capacity, jer to ensure, a8 
plete combustion of the gas in the stove before 


‘il 


In the im construction 

bricks are so arranged that the edges of the bricks in each alter- 
ante eonste porfest ochert distance beyend the alge of these fe 
the courses immediately above and below; the regene- 
rator is thus made up of a collection of vertical flues, the 
internal surfaces of which are broken by a number of projecting 
ledges, whereby the interchange of heat between the mass of 
brickwork and the currents passing throagh it is very complet 
effected. At the same time a clear strai 


by them is now maintained 

tem ure of more than 1400° Fahrenheit ; 
and although the annual! expenses for cost and maintenance of 
the regenerative stoves are about the same as those of the most 
nme cast-iron stoves beating the blast to about 1000 
Fahrenheit, the economy of fuel in the blast furnace consequent 
upon the higher temperature of blast, is found, from the ex- 
perience of actual working, to amount to as much as 4 cwt. of 
coke per ton of iron made. The amount of economy of fuel, 
however, that is due to equal increments of temperature in the 
biast, has been found by the experience of the temperatures 
already reached im practice to diminish rapidly as the tempera- 
ture is raised ; and it is therefore considered by the writer that 
the further saving of coke in the blast furnace for 2 still 
further increase in temperature of blast from 1400° to 
1700° would be less then 1 cwt. per ton of iron. With re- 
to the capacity of blast furnaces as affecting the 
economy of fuel by diminishing the temperature of the 
escaping gas, the actual result now obtained at the Ormesby 
Ironworks, with a furnace of 20,000 cubic feet capacity, is a 
consumption of 20 ewt. of coke per ton of iron, with the blast 
heated to upwards of 1400 degrees, and with calcined ironstone 
yielding 40 per cent. of iron; and assuming that the same re- 
uction of temperature which has been effected in the waste 
heat esca, from the regenerative stoves by doubling their 
capacity would also be effected in the waste gas escaping from 
the blast furnace by doubling the capacity of the furnace, it 
would follow that by doubling the capacity of the present large 
furnaces of 20,000 cubic feet the further economy of fuel con- 
sequent upon reduction of heat in the escaping would be 
about 2 cwt. of coke per ton of iron made. In to the 
effect of increased heat of blast upon the temperature of the 
escaping at the furnace top, the working of two similar 
furnaces, of 20,000 eubie feet capacity each, shown that 
neither extra heat of blast nor extra driving has any prejudicial 
effect on the perature of the ping gas; cad that the 
ay by theewe into the farnece ty the hotter blast is met 
the extra duty to termed in compensating for the 

Gadaiched poepattion of coke consumed toa of iron made. 
A description was then given of the ive Hot-Blast 
Stoves employed at the Consett Ironw Durham, by Mr. 

Thomas Whuwell, of Thornaby, Stockton-on-Tees. 

stoves are constructed with a series of transverse vertical walls 
of fire-brick with narrow 





a a oe forming oe 
generator, in w' openings are m: ternately at the 
at the bottom of the successive walls for the : ‘2 the 


with air and ignited in a combustion chamber at one side of the 
stove, the heated current passes alternately upwards and down- 


s left between the series of i 


in the brickwork, 





it 





the space above the dise becomes cooled, and it consequently 
contracts raising the dise, and —— equilibrium valve. 
As soon as the water is di steam in comes 
into contact with the disc, heating the water above it, and 
closing the valve. The inlet opening is so formed that any 
water entering the trap is thrown up against the disc, and 
the apparatus is found to act instantaneously. A number of 
these traps are already in use in sugar refineries, and we un- 
derstand that they have given every satisfaction. It will be 

ticed, on ref to the section, that the valve is pro- 
tected by » screen, and that by means of screw plug 
through the cover, the valve can be closed and held down to 
its seat at any time when required. 











Tue Sswacs or Leamisctos.—The negotiations 
the Earl of Warwick and the Leamington Local Board of 
Health for the disposal of the sewage of the town on his 
lordship’s estate were brought to a satisfactory termination 
last week. His lordship agrees to a Be per annum for 
the sowage, which the Board are to at the cost of ping 
to a given point on his estate, when his lordshi under- 
take the entire ibility of disposing of the sewage on 


between 


land prepared for its reception. The agreement is to extend | ' 


over a period of thirty years, and the works are 
to be completed by the Board on the 25th of March next. 


Tus Frevcu Fiert.—The list of the vessels composing 
the French fleet has just been published. From it we learn 
peed ry bok me 1869 ten ships of all classes have been 
launched in the i deckyards, vis., the Marengo, irca- 
clad frigate, the and the Résolue, screw frigates, the 

corvette, the Bourayne, 
Second, and the i 
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to serve. tt 7 
of a casting ided with an 
inlet orifice, A, and an outlet 

ing, B, thi : 
of suck’ shape as to form 

seat for the equilibrium valve, 

faces of this valve 


[ 


cover or “ bell,” F, as shown. 
This bell dips into mercury 
contained in the outer casing, 
G, this mercury being of suc 
depth as to admit of a dif- 
ference of level within and 
without the bell correspondin 
to the pressure of steam w’ i 


number of Messrs. Crossley and 

Hanson’s valves are now in use, and that they are being 
made by Mr. Charles Nelson, of the Que Works, 
Thornton-road, Bradford. 








Proposep Sarr Cawat Prom Mancuestee To LIVERPOOL. 
—In uence of the success of the Suez Canal, the pro- 
posal of a iverpool has been 
revived. Itis proposed to do with the river Irwell what 
Glasgow has done with the Clyde. Mr. Hamilton Fulton 
has made a survey, and proposes, after cutting off the bends, 
to widen and deepen the bed of the river. It would be a 
pony oreronc bay ew Daeg 19 would be excavations 

ab 4 traini - 
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ON THE STEERING OF SHIPS IN SPECIAL 
RELATION TO A NEW FORM OF BALANCED 
RUDDER.* 


In his work on naval architecture, Mr. Scott Russell says, 
ped. an lee andcmche amie aan tee 
power—great power when 
rudder must be able to do anything mrs Fi be able to make a 
ship turn short asd sharp on her heel may save her. With a 
powerful rudder you can make a ship perform mancavres, im- 

ossible with # small one ;” and be supplements this by the 
Pilowing remark: “ In the ron of a big ship going 14 knots an 
hour, you bave in the current of the water an enormous power, 
applied jost at the place you want it; do not throw away this 
enormous , but put something which is big enough to use 
it all for rpose your ire.” 

Admiral 5 paper is a plea for large rudder 
surface; Mr. Barnaby ts to the effect and advantages of 
large rudder surface large rudder angles, and seeing great 
difficulties in combining the two, proposes a screw in the bow, 
acting athwartships. Mr. Barnes seeing the limited power that, 
at the time at least when his paper was read, could be applied 
to deflect a large rudder, starts in his calculation with a given 
power at the tiller, and concludes with a reduced surface at an 
increased angle, for screw ships, when under sail, a 
sliding after-part to the rudder, all indicating the want of efficient 
steerage power in the rudder for want of = at the tiller, to 
put a large rudder over to an effective angle. 

And although Mr. Seott Russell summed up the discussion, 
after one of the above papers, by saying it was well known, 
that “if you want good steering power, be careful to make the 
ship’s stern, and hing abont it, strong enough, then put 
in a radder big enough, and then put in so much mechanical 
power as will put over the rudder to the angle it is wanted,” 
still, it is found that the force required to pat the helm hard 
over within a stated time—if at all possible with the means at 
command—is so enormous, and the risk so very g at of de- 
pending entirely at acritical moment upon either the hydraulic 
or the steam steering gear, that the balanced or differential 
rudder has been in many instances applied, whereby the com- 
mand over the helm is, no doubt, increased, but the steerage 
power of the rudder has to a considerable extent been sacrificed. 
At all events, the balanced radder is not looked upon with so 
much favour, and has not given so satisfactory results, as was 
expected. The report on the cruise of the Fleet during last 
autumn gives distinct indications of the inefficiency of the 
balanced rudder, and from a closer investigation of the action 
of this form of rudder, it would appear as if the fore part of 
the rudder acts in the same way as a bow rudder; it impedes 
the vessel’s headway without giving a proportionate lateral 
thrust for tarning the vessel. There is another point deserving 
attention that, namely, the fore part of the blade, | besides pro- 
jecting on the, what may be , wrong side of the keel, or 
Toogitedinal midship section, it offers its surface at a greater 
angle to the water than the after part of the rudder blade, 
owing to the structural form of the latter, as shown in Fig. 1 in 
section. Bat, undoubtedly, by far the greatest defect of the 
balanced or differential rudder consists in intercepting the cur- 
rent of water on the wrong side of the vessel, forcing it through 
the opening between the rudder and the dead wood, and de- 
flecting it ina manner which cannot but be most detrimental 
by breaking up that current of water which otherwise would 
act more effectively on the after part of the rudder blade. The 
two arrows in Fig. 1 indicate the meaning of this remark. 

All ical experience gained in the use of the balanced 
rudder points to the great inefficiency of this after part; and 
this seems to be more the case when the ship is under sail than 
when the screw, acting immediately in front of the radder, 
drives the water with sufficient force more or less straight 
astern, and so diminishes the evil effect of the current deflected 
from the fore part. As most seriously detracting from the 
value, which may otherwise attach to the balanced radder, must 
be mentioned its too rigid attachment to the vessel exposing it, 
when struck by a wave, to serious damage; and, | believe, I may 
state on good authority, that a large, well-known —_— os 
leave to withhold the name) had balanced rudder i 
away by a heavy sea striking the rudder athwartships. 

Mr. Lonte has on two occasions brought his rudder under 
your notice, so that its construction is well known, in fact, in its 
character and principle it is not unlike a rudder — some 
time before by Mr. Ruthven, who several vertical joints 
in the blade to prodace the curved surface. (I see that a model 
of Mr. Ruthven’s rudder is placed on the table). It is, how- 
ever, questionable that a rudder of _. form yy as Mr. 
Lumley says, ‘* possess better steering effect with er on 
deck to awe the tiller” than the common colin I was 
strongly reminded of the effect of the “ curved or recessed sur- 
face” of Mr. Lumley's rudder when reading in Mr. Scott Russell’s 
work on naval itecture the different effects of straight and 
of hollow waterlines at the bow, the hollow bow offering with the 
same midship section less head resistance owing to the curved 
surface pushing the water more gradually out of the way. Now, 
what is wanted in a rudder by exposing its strface to the water, 
is not t0 push the lstier gradually gently aside, as a curved 
surface would do, but to court the water's resistance in the most 
favourable manner for obtaining and applying a lateral thrust 
to the aft part of the vessel, which we would do with a straight 
rudder surface. 

For the purpose of investigating the relative pressures aguinst 
the rudder surface at various , 26 well as the com t 
pt the head resistance ny ig —_— thrust, I con- 
structed the diagram shown in Fig. 3. You may perhaps, 
gentlemen, consider this demonstration Fe ng aya and think 
it on my impertinent to bring it before you; yet i 
that it affords so easy an illustration of the relative efficiency 





* Paper read before the Institution of Naval Architects. 
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lateral effective thrust for t 

that the relative steering efficiency 

indicated by the line BC,, O,, C,, 
a 


—that is, it varies as 


of col. 3, w as ordinates 
thrust or steerage power of rudder=sin.* Ax 


cos. A. 
6. Head resistance of rudder, tending to lessen speed of vessel. 
ipn.? 
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ation of Table. 
crude with sof kal (0, Ay B, Fi). 


‘ + ey (C, B, Fig. 3) with which water 
art Pressure of water on rudder (D, E, Fig. 3), a8 also fores 
rudder=sin.* A. 


of pressure required at tiller of new rudder 


total pressure of water against rudder= 1000. 


Ramuway Inos.—During the first two months of the 
the quantity of railway iron exported from the 
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326 ENGINEERING. 
THE EFFECTS OF LATBRAL PRESSURE ON meen RE eee Toe Coairman Mr Sout Recll, FES) hoped some 
A SHIP’S COURSE LN CUR . familiar a ae inne a ee soe . ond Suabe aly the 








effect arising from flujd im: from the line of percussion to City muet have noticed the of the river from the 
a line at right Sind ches of sedaanes Hence when | Vie Bi A a ee he & aoaen 
fluid icles strike upan a plane surface, A B, in any direction | across the river, at right angles to its course. Depending from 
DC, EC, FC, &., the result is always similar in the direction | it, but by means of a ranner or re eee 
C H, and differs only in intensity. end to end, is a short line to the ferry boat in such a 
2. That intensity is expressed by c eee Ss we ee FP ota Ge cane lew a 
the formals A a ¥#=W when V is Fr oder the combined influenée cf the retentive force of 
the velocity of impact, d the density of \ the rope to the flow of the current against the inclined side, 
the finid,and A the area ofanopps- 9 _—\ the boat is driven directly serous the stream. By altering the 
ing surface at right angles to theflow “~~ _@ | point of attachment of the rope the buat is inclined in the oppo- 
of s carrent. At any other angle of 4 ~~ ‘5 | site angle, and its retarn is similarly and ly effected. If 
impact the intensity is expressed ¢ for the rope we substitute a sail acted upon by a wind force pre- 
the formula W?=./(P*+Q?+ cisely equal to the retaining force of the rope, we have exactly 

2P Q cos. @), when P is the pressure the same effect. The boat is carried across the current by a 
oc fares in the divection A B, and Q 4 wind force directly opposing the normal set or flow of the stream, 
the pressure in the direction B C, and @ the angle A BC. ans 7 Ue ne ee navigation formula for 
3. When a thin plane is floating upright current would full the captain into the false impression 
in a stream, the pressure being equal on that because t was no direct headway the two forces must 
both sides, it is pa y ey asa neutralise each other. In a case so extreme, and with results 
component part of t stream; and the so manifest, it may be said that ord vigilance would detect 
and direction of the oussent will the rene Se ayy pty ee fg ot 

it a certain positi ; ing the vessel at an an i * across w 
—o a oe ore on Grarted come 20 eny, and if instead of daylight, we take 


fa 


Apply to such upright floating plane, 
extraneous force, as of wind, orsteam, 
or both, and in a direct line with its length, 
and (because the side pressures remain 
practically the same) in order to ascertain 
the exact position of such plane, 60 in- 

of any given time, we have simply to 
and direction of the current’s flow with the 
in a line with the plane's length, and by the 

allelogram of forces the exact position may be, ceteris pari- 

us, d 

5. If we subject a plane moving under the preceding con- 
ditsons, to pam 0 ca applied at right angles to the line of its 
length, and in the direction of the current’s How, we have simply 
to add to the effect of the two previously compounded forces, a 
ae “ leeway.” 

6. But if we apply this third force in the opposite direction 
80 a8 to oppose, instead of acting with, the current’s flow, we not 
| obtain the former direct result, but we change the direction 
and effect of one of the first compounded forces. The particles 
of the current impinge upon the side of the plane, and in propor. 
tion to the force by which they are opposed, they impart an f 
diminished by the angular resistance in a new direction as before 
stated, and the whole problem of the plane's possible position is 
altered. We no longer have to deal with the cfect of the 
current flowing in the direction, A B (Fig. 2), but we must con- 
sider it under an entirely new phase, and as exerted in the 
line, AC. Hence this force, without/producing any primary and 
direct effect, may bring about most important indirect results. 
There may be no actual headway, and no appreciable positive 
leeway, and yet the position of the plane may be altered, pre- 
cisely as it was by compounding considerable headway, with a 
considerable current effect in the direction of its regular set. 

Thus, as shown by the p, 8 Ec: 
“ parallelogram of forces,” t . oe Jf 
aship may be carried from ;» / 
Ato D in any given time \ a. ve 
either by h reaching \ \ } 
from A to B, while in a \ 2° 
current whose normal flow \ 4 


would have otherwise carried ee 
her from A to C, or by a force *K 
| 








y 





exerted in the line A F in 
the same current without 
any head reaching at all; 
while if we add the two re- 
sults together the ship will 
be at D' in the same time. 

Let us now see how these \/ 
cases may bear upon prac- c 
tical navigation. Suppose, 
first, the ship is propelled in the direction A toD' by steam. 
The result will be a position at D in a certain given time. 
Suppose, secondly, that she combines such a spread of sail 
as shal] impart a considerable pressure on the ship's side in 
the direction C A, while the combined effect of steam and wind 
would be to give ber « forward motion equal to A D', while the 
current flows from Ato B. By the ordinary navigation rule 
for current or transverse sailing the captain would compound the 
headway and the current flow, and feel justified in assigning to 
his ship a position at D. But by the altered effect of the 
current flow his vessel would really be at D®, and it might be, 
in a dark night, on shore, as was the case with the Bosphorus 
and other steamers under the influence of the Mosambique 
current. 

Variations of relative forces and of relative directions may 
pees yr tern bat I can eee which can 
su acknowledged hydrodynamic law I have already 
eee and I cannot find any work on practical navigation 
which takes this law into account, or which would in any de- 

warn an inexperienced commander of a ship against the 
Soweto cpesebln ded from pen ree Ge > fe ceva 
rent under cireumstances which may, and do constantly occur. 

Ignorance or neglect of this law may account for loss of 
several fine the south-east coast of Africa. The 
Mosambique current, sweeping along that coast, is 
sailing centre 
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the morning light to take advantage of the 
flow of the stream inshore; and it is in thus crossing 


* Paper read before the Institution of Naval Architects. 











the time of midnight, no ordinary care could suppl t the 
defective sailing formula, or prevent the vessel drifting out of 
her position under the supposed influence of a current “ not 
marked on the chart.” } 

I might multiply familiar instances of this transverse effect, 
and notably the cases of the floating bridges at Cologne, and at 
Knigswinter on the Rhine, and the dexterity with which the 
captains of the Thames boats avail tl Ives of its influence 
to put their vessels alongside the piers. In the latter instance 
the boat is slightly inclined to the current, while the headway 
is stopped, and before the vis inertia is overcome the impact of 
the water against the inclined side forges the vessel alongside by 
a lateral drift. P 

Under the operation of the same law, resu/ts unprovided for 
by the standard rule for current sailing may be indicated by the 
following examples of ships in currents or tideways: 

1. Place a ship in a dark night, beading S.E., in a current 
flowing from north to south, and let the pressure of the wind 
be such that she shall be “lying to” with the area of her sails 
extending east and west; in other words, that the force and 
effect of the wind shall just counteract the flow of the current. 
In this case the captain, according tothe standard rule for “ cur- 
rent sailing” would be justified in considering his ship perfectly 
safe at any given number of miles ‘rom shore; whereas in a 
few hours (according to the strength of the eurrent N. and 5. 
and the distance) he would find his ship ashore. ‘ 

2. Suppose a ship under similar conditions, bat in such a 
wind that she shall be head reaching at the rate of two miles an 
hour. In this case the captain would’ fee] more than justified 
in assuming bis safety, inasmuch as by the rules of navigation 
he would be gradually increasing his distance from a lee shore. 
In reality, however, by the transverse action of the current, he 
is drifting towards land, and in a dark night his destruction is 
@ | @ question of time. . 

3. Take a ship heading north-west, in a current running from 
N. to S., under the effect of a wind pressure exerted from south 
to north. At the end of a given time the captain would caleu- 
late his position to be at B, when in reality he would be stranced 
at A. 

In all these cases, and in fifty variations of relative forces 
and direetions which may be imagined, in oblique current sal- 
ing, with a wind pressure against the normal flow of that cur- 





| rent, the captain might conform to his standard directions, and 
| take all ordinary precautions, and yet be wrecked, with no other 
| explanation than the possibility of a current running west, ua- 
| marked in his chart. 


That such a transverse effect is untecognised in the rules for 
“ current sailing” is surprising, when it is considered that the 
resultant is precisely the same from the action of the water, as 
nautical men are perfectly familiar with from the action of the 
wind. In the one case we have wind acting on the plane sur- 
faces of sails, with a fulcrum, as it were, of lateral water re- 
sistance to effect a transverse effect. In the other, and to which 
I have called the attention of the Institution, we have a motive 
power in the current, instead of the wind, acting upon the sur- 
face of the ship’s.side, instead of the sails, with a pied de resist- 
ance, or fulcrum, in the wind, instead of in the water. 

The dynamical law is the same, the agents are similar, the 
results are consistent. It seems str, that naatical authorities 
should ignore the one while the other is the J ag wee hy their 
professional skill; and, stranger still, that they s' so fre- 

uently be baffled, or be so severely punished without seeking 
for a better solution of the cause than the easy one of “ currents 
not marked in the chart!” 

As a question affecting life and property, it must be interest- 
Ge cesta, yen tar atewary of which Up bate toeireniety 
the charts, which t bi i et 
and pert Tn, ed or are not defective, pe tore there cniate 
any unacknowledged influence acting on the course of ships, under 
certain circumstances, at sea, which may account for the losses 
referred to, and of which the standard works on navigation make 
no mention. If my view be a correct one, it is particularly 
incumbent on vessels under sail to bear in 
mind the following rule: That in all cases of current sailing, 


of the headway, and of the motion due to the eurrent taken ina 
line at right angles to the ship's side, and not im the line of 


its regalar set. Ex captains may have discovered this | i 
effect, either by or by observation, but a matter so 
intimately ing life and ought not to be left to 


It ought to be 
ca del oer tine known ocean currents setting along 
or in 
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i w the sea as a profi 
could have. No doubt, one reproach to > pee which 
Captain Maury had done a great deal in America to clear 
away, was that men at sea only observed that which was in- 
teresting to them at the time, and did not observe those i 7 
whieh contributed to the scientific knowledge of the world. If 
Mr. Lamport could impress that upon every seaman, he would 
be doing a great service; but if he desired to 7 upon 
them that which they knew and daily practised, he doubted 
whether he would obtain any good results. 

The Chairman said, that with regard to the parallelogram of 
forces which had been referred to, you could not tell the direction 
of the component foree, firstly, because you did not know it, 
secondly, because nobody had told you about it, and thirdly, be- 
cause you had no index by which you could see the current, 
except that when you found yourself ashore you drew the remote 
conclusion that some unknown quantity in the shape of a current 
had brought you there. He was entirely with Captain Selwyn, 
that the best thing anybody could do for the sailor would be to 
find out for every bour in the day, for every day in the year, 
and for each part of the coast of the navigable world, which 
way the current set, and then when a man went there upon 
that day and that hour, he would know the wanting side of the 

allelogram and could finish the problem; bat barring that, 
e did not see how the problem was to be finished, What was 
the problem? Given, one side of a and given 
that there was another side of which they knew nothing, re- 
quired to find the diameter. He confessed that the problem was 
too difficult for him to solve. They had had a very interestiz 
subject brought before them, and thought that the thanks o 
the meeting were due to Mr. Lamport for his contribution. 








THE INSTITUTION OF NAVAL ARCHITECTS. 
To tus Eprtor or Exorxeerine. 

S1z,—As a member of the Institation of Naval Architects, 
I feel called upon to record my protest in your columns, upon 
the course which has been adopted by the Council this 
Session in publishing the p dings of the meeting recenti 
concluded. We have for so many years been su Mlied wi 
the papers printed in ext , ae ined by full abstracts of 
the discussions immediately after the session has concluded, 
that I have (and I speak for any members besides myself) 
beeome accustomed to regard the accommodation as one of 
the privileges of membership. This year, however, a dif- 
ferent en ge rules, and after a long and most un- 
necessary y, what is represented to be a re of the 
Institution’s proceedings appears in the Rociey of Arts’ 
Journal. Now, sir, it is absolutely indifferent to me what 
means the Council employ for circulating the proceedings 
of the Institution, or they publish u their own 
account a complete report for distrtbetion. ut I maintain 
that we are entitled to expect a continuation of the same 
advantages we have hitherto enjoyed, and that we ought to 
Teceive in seasonable time a useful and complete . It 








is true that the papers and discussions have a as com- 
plete as usual in your columns, but as the Society of Arts’ 
Journal has been appointed the authorised medium, no 


ial facilities a for sup tying A members with 
“SGINBERING ; Ww! copies 0 are—long 
after the meeting has concluded — bei ined eon 
taining—not an a that w have been toler- 
able, but a miserably -up medley of the i 
of no use whatever, to members, or any one else. It is of 
Ss that all those connected with the Insti- 
tation prom the reports of and the 
cttondant dlessacions, end that this berbens tadketecsmer ea, 
has been one of the redeeming points in the Council’s man- 
agement. If, however, an alteration in this is to be made— 
and from the unfortunate experiment made this year, it 
would seem that the Council contemplate such an alteration— 
the contributors of papers will hesitate before they entrust 
their communications in the hands of a Council who have so 
Bes dle pee of br suffer them to be mutilated 
in the columns of their authorised medium. It may be urged 
that economy the course which has thus been 
adopted ; I can only say that it will very false economy, 
and that it is a course eminently calculated to damage the 
welfare of the Institution. 
I am, Sir, your obedient Servant, 
M.LN.A. 





May 13, 1870.] 
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and the principle on which such a limi 
neous impression, as tothe degree of strain 
tons per square inch which first produced “ 
pointed out, as well as the apparent di y 
results of ordinary observation and of minutely mani; 
nts, such as those of Sir William Fairbairn 

Clark, was noticed, wherein permanent set had been 
after 3 tons per square inch had been imposed on the iron, and 
was explained by the difficulty of registering sach small amounts 
of set a8 yacoth part of an inch in 6 ft., which resulted from a 
strain of 1¥ tons per square inch. 

Attention was drawn to the fact that, upon the a 
to 1 square inch of wrought iron of strains exceeding about 12 
tons, the measure of stretgh per unit of strain, which had pre- 
viously increased in a certain proportion to the units of strain 
applied, increased with a greater and progressive rapidity. It 
was also noted that the amount of stretch actually produced by 
the imposition of a strain of about 12 tons per square inch, would 
be a t frequently to preclude the use of wrought iron so 
strai 
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In illustration of the effect of the repetition of strains on iron | deseri 


and steel, it was stated that with biows powerful enough to 
bend bars of cast iron through one-half of their ultimate de- 
flection (that was to say, the deflection which corresponded to 
their fractare by dead pressure) no bar was able to stand 
4000 of euch blows im succession. And also, that when the 
bar was thrown into a violent tremor, then, “when the de- 
ee were equal to one-half of the oltimate deflection, the 
were broken by less than 900 de; ” A piece of 
rail, weighing 68 lb. per yard, made of Bessemer metal, whick, 
peed ope on firm bearings 3 ft. apart, bere one blew from 
a weight of 1 ton falling through 30 ft. without breaking, 
bending about 7 in., broke with a weight of 34 cwt. 
15,400 times through heights increasing from 1 foot to 10ft: 
increments of 6 in. each time. With wrought iron, it 
from an experiment of Sir William Fairbairn, that when it Wad 
desired to repeat the application of strains from 2 to 8 million 
times, it would not be prudent that such strains should exeséd 
7 tons per square inch of section. ” 
Be from these considerations, that the 
strength of wrought iron, in structures of a permanent c ter, 
could not be estimated at more than 12 tons per squafé 
when such an amount of strain was repeated more than & 
number of times; and that it should not be calculated ag ex- 
ceeding 7 tons uare inch when strains of this afmount 
would be applied to it many times daily. In some 6f 
principal suspension road bridges, it was said that a maxim 
about 9 tons per square inch of section in tension was 
on extraordinary occasions, while railway bridges 
tly subjected to the maximum calculated strain, a limit of 
tons being in this country generally adopted. From $his 
practice it was anmomed tat a marzo, for errors of and 
other practical defects, of only 25 per cent. was ‘in 
permanent structures. ‘he importance of sound pri of 
design was, therefore, manifest. The parts most di te 
were connexions of i 
section 


as well as of the plates forming 
connexions, should be somewhat in excess of the sectional 
the plates or bars which connected ; and thatas 
process of punching the rivet-b in the plates, &c.j . 
tendency to weaken them in a greater proportion than 2 
area was decreased, it was advantageous to Grill 
vet holes in exposed to tension. It was that 
ples of design were well illustrated by 
of a single pin, such as that used in suspension 
&e. Examples of various forms of links 1 
for consideration, and a form of link of equal’ 
ness, but with an enlarged head, was said to have been proved 
by experiment to be of about equal strength in all ite parts. 


The ions of these links were as follows : 
© 
DD 


> 

nud uf 
me 

223 


125 
5 150 

proportions, with larger pins and narrower sides 

—WNos. 7 and 7a—and larger pins and sides of the same width, 
— ome S. made of iron of exactly the same strength, and 
of the same proportions precisely similar to those adopted 
forthe Menai, Nos. 9 and 9a, the Pesth, Nos. 10 and 10a, the 
Chelsea, Nos, 11 and 11a, and the Hungerford, Nos. 12 and 12a, 
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th a given weight had been 
comparative 
of varying 


Buildings.” Tie resuits were as follows :— 
trength per square ineh of section was represented in 
io, 1 by 


Th. 


sive, as compared 

other words, before the yielding point of the material was 
reached. 8. That this material would probably contain about 
45 cent. of carbon chemically combined with the iron. And, 
4. That this description of steel, if properly made and annealed, 


; | two side rollers; these are 


iron—and therefore 
i “Sg ten test its 77 
— an increase of strain 








Rearing to 
md pomp b hand the dead points when isite 
tarni e over requisi 
at The adi size of these steam road rollers 
g 15 tons, and of the rollers of this weight are now 
at in this country, and also in India, in the United States, 
and of the Continent; the total width over the rollers is 6 ft., 
whieb a ing load of 24 tons per foot width upon the 
road ; the load is distributed nearly uniformly over the whole width, 
and the roliers are all 5 ft. diameter. The steering roller allows 
lof turning the machine in little more than its own length. The 
cost of working these rollers in this country, including 
mee of 15 per cent. for wear and tear and interest, is 
21s. per day, and the average work done per day is 2376 
square Sarda relied. This gives 94 oS a yards rolied for 1d., 
or 184 square yards for 1d. when only wages and fuel are in- 
cruel and the latter result agrees with that obtained also in 
| the working of the same rollers in India. ; 
| Jn@ more complete form of the machine, recently tried by Mr. 
| Bathe, more expensive in first cost, the two side driving rollers 
‘are placed upon separate axles, and all three rollers are fitted 
| with bearing springs, for the purpose of allowing the rollers to 
i themselves more readily to the curved cross-section of the 
|road, so as to apply the pressure more evenly throughout, and 
| also for the purpose of easing the shocks produced | the pas- 
|sage of the heavy machine over the rough surface of the road. 
‘Two steam cylinders are employed, giving the means of starting 
| the engine in any position ; and each driving roller is provided 
|with a separate driving chain and axle, and a disengaging 
leluteh, so that either roller can be driven independently of the 
lother, This steam roller has been made of the increased weight 
| of 25 tons, and 9 ft. width, giving a compressing load of 2} tons 
per foot of width; it rolls an ares of 300 square yards per bour, 
and the consumption of coal is about 1 cwt. per bour. No 
difficulty perie i i ine from the 
driving rollers slipping, and the adhesion is found sufficient to 
propel the third roller under all conditions, even up a gradient 
of one in nine. 

The economy attending the practice of rolling, even when 
horse rollers only are employed, is found from an average of ex- 
tended experience in different countries to amount to as much as 
thirty-four per cent. saving in cost of metalling alone: and the 
force of draught required upon freshly laid unrolled metalling is 
as much as five times the draught for the same load upon a 

road surface. The drawbacks attending horse- 
however, very great; the rolling interferes with the 
on account of the long string of horses required to drag 
ler, and the consequent trouble and delay of turning at 
of the course ; and the horses’ feet disturb the metal- 
in a way that cannot be corrected by the succeeding pas- 
the roller. To roll « road completely with only a 6-ton 
a 10-ton roller, which is the heaviest possible horse- 
it requires to be gone over a great number of times; and 
is weight of roller is much below that of the traffic in large 
when calculated by the same measure of tons weight per 
jdth of the waggon wheels. With the steam roller all 
Se ew are overcome, and the same work is done at less 

f the cost of horse-rolling, while in eost of metalling a 
or saving is effected beyond that realised with horse- 
Paris the steam-rolled roads are found to last twice 
as those rolled by horses; and roads which formerly had 
rolled by steam power once every six months, and pre- 
much oftener by horses, have been so much improved 

tion upon the successive layers that they now re- 
rolling only once a year. In repairing a road, the ex- 
ive and troublesome process of picking up the surface, in 
to prepare it for the fresh layer of metaliing, is effected by 
} the steam roller with great expedition and economy, by simply 
| fixing a number of short steel spikes in the working faces of the 
for the purpose by having 
countersunk holes cast ali round their cireumference, into 

i spikes are readily fixed by nuts serewed on inside. 
A layer of metalling, from 2 to 6 in. thick, having been laid 
upon a length of the road so broken up, the roller is passed 
two or three times over every portion of this length, working its 
way gradually across from one side of the road to the other, 
until the flat surfaces of the stones are brought uppermost. A 
“samp. fed pos clean sand is then spread over the entire sur- 

well watered, after which the rolling is continued until 
the stones are thoroughly bedded into their piaces ; the surplus 
sand is then swept off, and the road is left in a finished durable 
state, the whole operation occupying usually about two hours 
for a length of about thirty-five yards of road. 

The meeting then terminated; and in the afternoon the im- 

steam roller was shown in operation in the neighbour- 
Pood, upon a road undergoing repairs. 
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CONVERSAZIONE OF THE IRON AND 
” STEEL INSTITUTE. 

Ow the evening of Wednesday last, and following the 
general meeting of the Iron and Steel I which bad 
been held during the day, and of which « appears on 
another page, @ conversazione was held at the Westminster 











prohibited a very great deal being done. In the next, 
reasovabig to suppose that most of those gentlemen who 
may have matters to exhibit, apart from those directly con- 
nected with this institate, are doubtless busily preparing 
them for the approaching conversazione in Great George- 
street. These circumstances considered, the conversazione 
on Wednesday evening was very successful. The first 
object that arrested our attention was a model of Mr. 
Thomas Whitwell’s hot blast fire-brick stove. The arrange- 
ment consists of vertical walls of fire brick enclosed in a 
wrought-iron casing, the gas in heating, and the blast in 
being heated, passing oer siitM under the in 
contrary directions. These walls aré 
arrangement af doors, 
stove, through Which the gag dust is ' : 

very little time. Acouple of stoves upon this ! 
were erected at the Thornaby Works, is 1866, and they 
have been at work for the last three years without requiring 
any cleansing of the gas prior to use, ‘The-steved” are 
cleaned every three months from the outeide, whilst red hot, 


Works, and are in, successful 


tion. We illustrated Mr. Whitwell’s stoves on page 270 of |, 


our last volume. ee ee 
Mr. Henry G. Benson sent a model of jis generator for 
producing and applying combugitle eases under pressure for 
smelting. Iteonsists ofa close vessel built of refractory 
material, and eased in by means of wrought-iron plates, 
the stractare resting on cast-iron standards about 6 ft. 
from the gtound. The fuel is admitted into the t6- 
generator by a hopper and plug arremgement, or by a 
feeding apparates, and the alr required to ‘support 
combustion fs applied by means of a Rote blower, 
and is carried from the main by separate connexions 
to the tuyeres placed at equal distances. round “the 
lower portion of the generator. The: blasts is strongly 
heated by being passed through -heating stoves on ite way 
from the fam te the getierator, the waste heat of the furnace 
being conveniently employed for this purpose. Near this 
model were some excellent samples of welded work executed 
by Mr. Adamson, of ‘Newton Moor. There was a short 











arm, at the end of which is an 


‘gection shows the foot formed 
anth the, web inserted between them and 


winding ts a simple affair, and appears to 


the lower pr 


projections to fly o 



















fram Redhill, dating back some 2 
@ telegraphic printing appa@tatas, 


# 


and type, taken by the M 


bottom is unscrewed the lever releases haat 


Palace Hotel, and was numerously attended. The tinguisher falls upon the wick of the 
ha we tang san meyer Mr. Hogg has also 
the preparing and arranging Pe air re 




















Kisg'aaety apparatus for preventing accidents by over- 


* eeceay 
success. Itpliewever, so closely resembles that A 
Mr. Ormérebthat we at first supposed it to be 


inner ones to move on a centre stud pléged-@¢ 
about the wet their length, the two outer one® being | 
bottom. Slots are formed in the 
ins that connect the rope with the 
m inner plates are formed with’ 
jections at top a the lower ones a pro, g 
in ordi . Should: cage, however, overwound, 
rer projectiaagp Glaah against the edges of a circalar 
Phole formed in @ plat® through which the shackle “is 
partially carried, po gee inwards cause the uppe? 
ards. These rest on the top of the 
late and suspend the cage in mid-air with its freight ig 
gafety, from which position it,is soon released. 
Electrical science Was f@présented by Mr. Apps, who ex- 
bited an induction ceil of great power for its size, giving 
@ spark of about 10 in, dong—its own length. Mr. Apps, 
‘also, had some elegant examplesof vacuum tubes and a 
Gassiot’s cascade. Vetyinterestiig, too, was Mr. Brown- 
ifg’s exhibition of appatatus for-ebtaining the spectrum 
lines of various metals. Sotne interesting relics of the metal- 
thtgy of the past were lent by Profedaor Tennant. These were 
4 Piece of iron stone, an ingot of pig tron, and some iron slag 
years. Mr. Siemens sent 
‘gome sections of tele- 
bh cables of diameters varying from about an eighth of an 
to about 2in. Variots samples of steel and iron, and 
Some very good copper chisti Wnsidting of bas-reliefs, 
ic Compréés Casting Com- 
paby¥, with a few sundries, eOmpleted the eXhibits. An ex- 
ceedingly pleasant evening Was passed, whith we trust may 


be lobked for at each succeeding mééting of the Iron and 


Steel Idstitute. 


length of Cornish boiler flue, with cross tubes welded tn,| Visit of the Members of the Inan and Steal Lnstitute to 


and the flanges formed for rivetting up. - Mr; Adamson also 
sent some samples of rivetting, showing a 


‘the Gun Factory aad Arsenal, Woolw 
of} Te conversazione of Wednesday evening was followed 


work whieh it would be well if we could sheays ensure in jon Thursday morning by @ visit of the amembers of the 


rivetted work generally. : 
A working model of Mr. Brown's reciprocating rail mills 
attracted a considerable share of attention. In this’ mill 






Institute to the gun factory and arsenal at Woolwich, which 
was made by permission of the Secretary of State for War 
and the Lords of the Admiralty. A special steamer left 


there are two pairs of rolls mounted in the same-inannersas } Hungerford pier shortly after-ten o'clock carrying a large 
ordinary rolls, but both pairs are placed in the same pajr of |;compaity of the membegs and their friends. On their 
standarda, the one pair of rolls in front of the other pair; {arrival at the landing stage at Woolwich the visitors were 
the rolls revolve in opposite directions. ‘he bar, when] received by Colonel Campbell and Mr. Fraser, who, accom- 
ied hy the Duke of Devonshire (President of the Inati- 
ec ), Sir Joseph Whitworth, Mr. Bessemer, and others, led 
pair of rolls. The first groove is cut away and made larger | the way over the works, The manufacture of the Fraser 


brought to the rolls, passes through a grovve in the first 
pair of rolls direct ipte the opposite groove in the. second: 


in the section than the bar which passes through it, and 
therefore does not act upon it. The second groove seizes 
the bar and operates upon it. After passing | through 
both pairs ef relis, the bar is returned in the same manner 
as before, that is, through a groove which does” not act 
upon the bar, into @ groove which does act upon it. In 
this magner one pair of rolls draws down the iron in going 
in one.direction, and the other pair of rolls draw’ down the 
iron in returning in the opposite direction. ~ The ‘Grampa, 
side guards, &¢., are arranged fh the ‘sane mayer a3 in an 
ordinary mill. Two bars.may be under partes ert 
and the same time—as Mr, Brown illustrated ¥ mole 
—the one going and the other retarsing. e rolls act 
quite independently of each other, therefore the roller may 
raise or lower Gite pair of rolls without in the least inter- 
fering with the other. The ber is always upon one line, 
and works to and fro upon friction rollers. The rollers 
being the same shape as the middle of the rail, and 
working inside the blank groove, carry the bar 
straight through into the working groove, the blank 
groove, revelving in an opposite direction, causes the 
friction roller to revolve in the right direction. Rails 
may be rolled apon this plan at any speed, which is 4 
great advantage when the iron is red short, as thin flangéd 
rails may be finished white hot. No reverse gearing is re- 
quired in Mr. Brown's mill, aor any Hfting oxdowering, as 
is the case‘in three high rolls. 

Amongst matters of more geteral interest, we may 
note a very beautiful model of « portion of H.M.S. 
Rupert, of 3159;7, tons burthen, and 700 horse power, 
which was made to sips scale, and sent by My. E. J. 
Reed, the naval“ chief ecénstractor. An ingeniots de- 
vice for preventing aceidents in mines, from the ex- 
posure of the naked flame of the safety lamp, was 
exhibited by Mn W. Yates. It is the invention of Mr. 
















gun was witnessed in all itestages, the company being first 
shown the process of coiling the bars for a 10 in. gun. 
These bars are drawn over a revolving mandril from a 
200 ft. in length avd in which coils 250 ft. long 
ve been heated for tin’ guns. The welding of the 
coils under a 14 ton steam hammer was then witnessed, ag 


were subsequentiy the processes of welding the breech coils, 
forging Wie trunnions, shriming on the breech coil, turning, 


fifling, sighting, &¢. The ‘rolling of the bars for the coils 

‘also Shown, the bars being passed through and then 
ever the rolls previotsly to another squeeze—a slow process 
as compared with that carried out by Mr. Brown for $he 


same purpose, and, described in our notice of the conyer- 


sazione. iho 50) 


= 


‘ 
The shell foyndry.qras then visited, where all the ¢labo- 
rate and expengtye processes of shaping, drilling, and studding 


the present @ projectiles were demonstrated. “¥ 
visitors proceeded to the gun carriage 


the shell founds 


department, s#here the main object of interest was,a Moy-, 


crieff gun which had just been completed, fora 
3 in. 7: ton The manipulation of this carriage showed 
the facility which the gun could he raised, fimédj de- | afforded 


pressed, and reloaded under cover. The musevy 
visited, where sectional models of the Armstrong gunfwith 
its multiplicity of rings, stood out conspicuous. | The 


gun was also there, but the Whitworth was 
hardly say that the Whitworth system has 


F4 


ra need 
yet arrived 


at the museum stage. Great interest was shown,in an in- 
spection of Mr. Crampton’s coal-dust furnace, which will 
be found described at page 871 of our last yolame. This 


furnace works uncommonly well, and combi 
fect economy with efficiency ; tha 
fall work, but it was quite evident that 
4 the chimney, nor was any smoke iss 
the shaft. In fact, Mr. Crampton & 







most per- 



















i Woolwic 
leaving Woolwich Arsenal, the visitors returned in 
steamer to Greenwich, where a luncheon at the Ship 





} i Lewis, * Biatay on aT, G. Desen f Birkbec 
i rnew, T. G. Davies, George Bi k, 
M. Bates, R. H. Richards, A. C. Jones, Henry Trump, Aftbur 
“os C. A. seg leg mia) ee H. . — J. 
arphy, Daniel Rees, ames, Christopher john 
- Adams, J. T. Edmonds, J. Wilkinson, Rancom, Sm 
§. Roper, E. Richards, — Holmes, Forest of Dean; E, Brig- 
and J. Cox. tae 
ls were exhibited by Mr. Whitwell of his stove for blast 
; by Messrs. Steel, Rake, and Co. of their “ special 
pump ;” and also of Bérard’s “‘ coal-washing machine.” 
following gentlemen were admitted members of the fasti- 
tute, pag Mr. John —- viewer, Newbury Colliery, Cole- 
ford; Mr. B. Lonie, viewer, New Tredegar; Mr. James Patrick, 
, Biaina ; Mr. J. T. Green, viewer, Tredegar ; Mr. Heory 
is, assistant engineer, Mardy, Aberdare; Mr. shon 
Morgan, assistant engineer, Mardy, Aberdare; Mr. Daniel 
Phillips, mining evgineer, Newport, Mon.; Mr. J. A. Jackson, 
manager, Messrs. Dubourg’s Works, Cardiff; Mr. W. Stewart, 
i ‘Blackwood. Graduate—Mr. William David Bed- 
i , Blaengwawr Collieries. + . 
A len by and animated resumed discussion took place pn Mr. 
4. Beogien's pillar upon ‘*The Comparative Merits ot ielege 
-and Smali Trams for Colliery Use.” The discussion of several 


was ad . The paper on “ Mining Schools,” By Mr. 
tar oe apa that on “ The Sogtouie of Blast of a 
o 


if 


Temperature to Blast Furnaces Moderate Elevation,” 
bo r. Thomas Whitwell, were taken as read, and their discus- 
post poned. , 


ROOF AT THE GALERIES DU CHATEAU 
DEAU, PARIS. 

Tux building erected by the Société du Crédit Foncigr In- 
ternational, at the Place du Chateau d’Ea0, Parif, and which 
bears the name of the “ Magasins-Kéunis,” is abou}.to be trans- 
fortied into a permanent internatiova! exhibition, under the 
new title of the '* Galeries du Chateau d'Ean.” In adapting it 
to ite new use the building, which was constructed from the de- 
signé-of M. Davioud, bas undergone several modifications, and 
ambngst other things the central garden which formerly existed 
has been converted into « covered and glazed court, having, an 
area of about 4700 square yards. It is the roof of this Court 
which forms the'subjeet-of our illustration on 929, this roof 
— constructed by MM. Leture and Baudgr, of* Paris 
from the designs of M. Forrest. 

Referring to Fig. 3.of our engraving, it will be seen thatthe 
court is of an irregular form in plan, and the ten pois of 
the roof thus have varying from 82ft. 4in. to 106 ft. 
Iw our illustrations, Fig. 1 represents the largesty and Pig. 2 
the smallest, ot these principals, the former having arise of 25 it., 
and the latter a rise of 18 fr. 4in. The ridge of the roof as an 
Uniform slope.of 3.14 in 100 from end to end. The princi 
ate really lattice girders, of varying depths, the u members 
being straight and inclined, while the lower sollte cad 

sists of two straight inclined portions, united by a curved postion 
in the centre, as shown. Each member consists of a vertical 
plate, 12ini deep, and a horizontal plate, 8¢ in. wide, Sbeee 
plates being each ¢ in. thick, and being united vy 3f in. by 3p in. 
angle irong, as shown in the section, Fig. 11. The lattice bars 
are of is. by 2gin. by 0.36in. T-iron, as shown by Fig. 9, 
whilst 7 and l0are sections of the purlins and sash bars 
ively. The depth at the centre of the principal shdéwh in 
Fig. 1 is 13 ft. 8} in., and that of the principal shown in Eig. 2 
9ft. §0in. The principals are united longitudinally by the 
purlins and the lattice bracing in the line of the ridge, as shawn 
in Figs. 4 and 5; and the roof carries at its centre a large 
Mantern, which affords the necessary light and ventilation. “The 
cdst-of the whole structure—for the particulars of whicl’ we 
afte indebted to our ¢ porary the Annales Industrielles— 
pas 58007. 2 














Tue Conversazions or Civit Exorreens.—Last year’s 
conversazione of the Institution of Civil Engi —the first 
one that was held in the new building, will be remembered 
for the excellence of its arrangements, the variety of ex- 
hibits, and the great accommodation which the new rooms 
. The sense of novelty, replacing that of anticipa- 

tion which ruled the previous year, wilt be lacking at the 
P hi ig cou ; but we believe, from the com- 
plete arrangements which are being carried out, that there 
will be even a greater variety, and a larger collection of 
novelties, than were contributed last May. We venture to 
call the attention of many persons who may contemplate sub- 
mitting subjects for approval to the following points: That 
thie models should represent novelties, or, at least, that they 
should have not been submitted for exhibition at a previous 
conversazione ; that they should be of moderate size, of good 
appearance and construction ; that working models are espe- 
cially acceptable ; and that a!] communications upon the sub- 
ject be addressed to Mr. James Forrest, secretary to 








the Institution, without any delay. 
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RUSSIAN RAILWAYS. " hed 
Nicholas the Seastinetion of 


a 


which had sal 


especial Imperial favout oned and ta 
otis er completion, 

as an engineering 
undertaking, for co 


Or) 






5 


& | does the 
the empire with a favourite 


public resort, an eu 


excursion traffic is created upon it during the suinmer. ; 


Notwithstanding, however, that so 
example had been established, and that the i 


an 


of railway communication was unive acknow- 
ledged, ¢ of many years d_ before 
Russia awoke to of following in the path 


of other countries, and of linki ee 


imran points seattered over the length and breadth 
of her vast dominions. But it was not until after the 
Crimean war that the country put out her strength, 
and, in redeeming lost time, effected the great changes 
which exist to-day. It is true that the great Imperial 
line from St. Petersburg to Moscow was sanctioned 
eleven years after Bobrinski had taken the initiative, 
but it was not completed till 1851. This was entirely 
a Government line; mote, it was an Imperial line 
marked through its whole course of 403 miles with 
the evidences of semi-barbarous extravagance, with 
costly works, expensive stations, everything caleulated 
to make the railway a dead weight upon its proprietors. 
In 1845, also, a short length of some 15 m had 
been opened in Poland, but the. inauguration of a 
system yet remained a thing of the future. The stern 
experience of the Russian war, tlie fearfal losses which 
want of communication brought about, the impos- 
sibility of conveying .troops with the necessary 
despatch, all these things wrought upon the ry no 
ness and conservatism of the Russians and forced 


them to action. As a military “necessity, *there- 


fore, railways were at last recognised, and this 
fact once acknowledged, an enormous latent power 
was instantly developed, a network of railways was 
created, spreading now everywhere almost to the limits 
of the kingdom, and su ented by a system of 
auxiliary or light lines, which shall complete what the 
more substantial system does not effect; and with re- 
gard to these it is to be noticed that no less remark- 
able is the chaige from apathy to earnestness in 
the construetion of railways, than the reform ‘from the 
first production of Imperial extravagance to the 
economy displayed in the formation of the secondaty 
lines, which are to rival those in Sweden for cheapness. 

The result of this untiring evergy, backed by an un- 
spairing application of capital; has thus produced for 
Russia, in the course of a few years, over 5000 miles 
of railway. On the Ist of last July, 4680 miles “had 
been opened, to be increased hy the end of the present 
year by 2330 miles, while 2880 miles are now im course 
of completion, and will be finished within two or three 
years, so that, by the end of 1873, the system will 
comprise a length of at least 9900 miles, if indeed the 
subsidiary network, which has been recommended for 
adoption on an extensive scale, and is about to. be put 
into execution, does not increase this amount con- 
siderably. The beginning of this advancement dates 
from the year 1862,"when 800 miles of railway were 
completed, when the Mosecow-Nijni-Novgorod line was 
opened, the communication between St. Petersburg 
and Warsaw finished, as well as that from Moscow to 
Troitza, and 72 miles of line made in Finland. But 
it has been in the three years 1866—69 ‘that the 
greatest continuous has been made, 2275 
miles having been finished during that time, and com- 
munication, especially in the south..of Russia, vastly 
improved. The accompanying Table gives the nag 
the time of construction, and the progress of the 
Russian railways up to the year 1869: its is compiled 
from official sources, and. appears in the Repeat Hap 
Russian railways, written by Mr. H. Rumbold, Her 
Majesty’s Secretary of Embassy at St. Petersburg, 
and to it we are indebted for the information don- 
tained in this ‘article. It is seldom that more 
able and exhaustive. paper is. to be found among 
official records, and reflects the highest credit. upon 


its author. 

If we tarn to # of Russia, and trace out the 
base lines upon which the entire system , we 
may take St. Peterslimrg and Moscow as central 
points, to which the lines may be referred. From the 
former of these a railway‘penetrates for a short dis. 
tance north-west into Finland, another almost due 
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west to Reval, south-westa fine runs into Poland. 
The straight Imperial line hag a direction south-east to 
Moscow, 400 miles away, @@@, this continued, cuts 


diagonally across. the Continent, as-far as the shores 
of the Caspian, to Astrakhan, while on the-east railways 
run out to the boundary. ‘In ‘the empire southward a 
railway penetrates to the Crimea, south-west another 
reaches Odessa, whilst various incomplete lines are 
being rapidly joined up to effect communication be- 


tween the far-off inland 


towns and the two capital 


cities, St. P and Moscow;.. We have already 


etersburg 
sketched the history 


of the first short line 


to Tsarskoe- 


Selo, completed, in the face of all opposition, by Count 
Bobsinckt (not the Count Alexis, whose name has so 
recently been prominently before the, public as Presi- 


dent 
this country) and also of the line from 


lore, as sh 


y ; 
hich be te t ym proper of Russian 
semper pe atptte Be seg oy acne 4 


On 214 of the present volume 
sbifah' pax. showing the direction of the 
co ing drawn in full lines, and 


of construetion in dotted lines. Of thé former 
way rumning from &. Petersburg to the south-west 
» where’ it: branches to 





the Imperial Commission that reeentl 


y visited 
St. Petersburg 
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Orel with Yeletz, hitherto the terminus of the branch 
of the railway between Moscow and Voronesj, aud 
which leaves the maim line at Griazi. A little to the 
north, on the same a branch from | Kozlof runs 
eastward to Saratof on the Volga, and another from 
Griazi takes a south-easterly direction, terminating for 
the preset at Borisoglek, to be extended in the 
future to the Caspian. In the south the Odessw line 
extends itself towards the river Prutli, mean- 
time midway between Bender and Jassy on the Mol- 


davian frontier ; northward of this it makes.» branch 
having a wide detour, and reaching Kief, whilst . its 
eastern termisius is extended to rkof on’ the line 
to Moscow, joining the railway that leaves the north. 
east corner of. ‘Azof, and runs to Kursk, F 
line from Poti, at the eastern end of the 
Sea, is being formed as far as ‘Tiflis, towards 
Caspian. Three more classes of tet ty 
main to be noticed; those recommended 
Government for early construction, as being of 
first importance, those for which surveys ila 
made, and some short minor lines, the 
io ee have soa prc anene he 
of first importance is one w passes 
Crimea wiih two branches, the oue at Sevastopol 
the other af joining at the north of 
the iy | and rening a north till, it inter. 
sects the - way now 10 progress, 
at Lozof, Second, a railway extending from the short 
length already built at the north-east corner of the Sea 
of and joining 


at ¥ 

Third, a circuitous railway leav 
at Nijni, i f,.# a not far from 
Vite on the Dunaberg-Smolensk, passing thence 
mae Minsk to Bresthtoysk where, by means of a 
short now og oie it: joins with the, Polish 
lines, th them direct to St. Petersburg. 
From Brestlitovek, it turns eastw 
with the Balta and Kief line now comp : 
a line leaving Tsaritsyn.on the V: 

cation with Griazi; and fifth : vdeo 
j ia, from Samara on i) 
Buralak. fi Ee ciotgeide ide of a tributary of the river. 

The railways sanctioned for survey are for the 
most part of an extensive character penetrating through 
outlying territories into Siberia ; of these, one leaves 
Yaroslavl, at the terminus of the railway, connecting 
that place with Moscow, and with a course about due 
east passes th Viatka and Perm, and stretches 
beyond the of European Russia, A second 
quitting thé ‘existing Moscow and Nijni-Novgorod 
railway midway between the latter place and Vladimir, 
falis towards the south-east, and again rising unites 
with the first-named line, at its terminus. 

A little to the south, an extensi.» has been surveyed 
of a bratich lin@of the Moscow Vcronesj Railway, gomg 
to where ‘it unites with the lengt) already 
wc: Bs deemed of first importance and from the 
eastern terminus of which the works would be carried 
on as far a8 Orenburg, or the river Oural, To. the 
south-east s line has been surveyed from Borissogiebsk, 
and to the shores of the Caspian at 
woah ofthe ¥ . The extension of the “Poti and 
Tiflis ah under survey, with the object ‘of 
aspen | 
Sea 


through communication 
portant lines are in course of survey in the west 


$33 
east & 


‘ 


oy 


the Caspian. Beside these severe! less i 
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south-west ; the Bender to Jassy extension, several 
branches from the line in Poland, an extension from 
Brestlitovsk to Konigsberg, and a short branch from 
Tver to Ostaskoff. Finally a number of minor lines have 
been conceded, which we need not stay to i ise. 
The accompanying Table epitomises the number of 
railways in progress and to be completed in 1869—72. 











, Length of | Period of 
Lines each Line. | Opening. 
r miles. 
we -Ki abe eae see 43.7 | 1869.70 
Kharkof.-T. Resto? ... a4 | » 
Sergievsk-Yaroslavl... ... ... 130 | ss 
Koslof Tambot... 2.0 «+ 43.7 is 
St. Petersburg-Rikimini (Fin- 
land line) ii Sandee ees 237 ss 
Orel. Yeletz eet ges te) 0 114 i re 
Grias-Borissoglebek... .. .. (1274 | 4 
Terrespol-Brestlitovek ... . 33 1870 
Tambof-Saratof... ... .. « 225.4 2 
Moscow-Smolensk ... ... ... 259.3 | Ms 
Rybinsk-Bologoje .. .. .. 150 i 
of-Krementehug ...  ... 163.7 1871 
EE <a et’ ae de ae 2 
St. Pi to Port Baltic...| 250 | 3872 
Number of miles to be opened; ——_—-———| 
up to January 1, 1872... ...' 2298 





Table IIL. shows the lines declared to be “ of First 
Importance” by the Decree of December 27th, 1868. 








Sanee, | Length | Date of Estimate of 
of each C Cost per 
Diem oncession Mile 
miles. £ 

Libau, to St. Peters- 

burg- Warsaw line... 182.3 June 21, 1869 10,350 
Borissoglebsk - Teari- 

tOYM.n, ove soe os| 232 (June 20, 1869 15,750 
Saemara-Bateuluk ... 09.4 
Mohilef to Kursk-Kie 

a ae 
Mohilef to Brestli- 

tovek, by Minsk and 

Siniavka... ... «| 851.4 
Brestlitovsk to Kief- 

Balta line ... «.| 3381.5 
Voronej to Grushevka, 354.8 July 24, 1869 14,750 
From the Lozow sta- 

tion (Kharkof to Ta- | 

ganrog line)to Sevas- | 

topol, with branches | 

above and below the 

Rapids of the Dnie- | 

DEP cco cco vee cost 8065 
Kineshma-Ivanovf ... 67 = | July 22, 1869 10,500 
Skopin, to the Riazan- 

Kozlofline ... .. 21.8 8,700 


Total miles 


In Table IV. are given a list of those lines projected, 
and the survey of which was authorised up to 1869. 











j\te ca 
g” | 338 | 
a 
, \g | ae | ‘ 
Lines. 2 oe Observations. 
Pas! Es | 
ae i 
ESol| <§ | 
* syed 5 j 
Miles. 
Perm to Tiumen «| 1862 | 447 (Siberian line. 
Mohileff to Vitebsk .... 1867 | 73 


Greatly opposed, as 
| directing trade of 
| South - West Pro- 
vinees from Russian 
Baltic ports to Kon- 


Lyck to Brestlitovsk) 1868 | 132 





| | igsberg. 
Sarapul to Tiumen ...| 1868 | 450 /|Siberian line. 
Ousa, by Ekaterinburg) _,, 444 | Ditto. 


and Schadrinsk to 
Yalutorovsk 
Penza to Samara bial - 216 | | 
From Lake Elton & te 92 /To bring the salt of the | 
Kamishin | lake tothe Volga. | 
Berdicheff by Jitomir| ,, ene | 
and Lutzk to Brest- | | 


| | 


hitovek | | 
} | | } 
Kishenef to Jassy (Bes-, 83 | Concession lately put | 
sarabian line) | | up to competition ; | 
| decision deferred. | 
Orenburgh to Busuluk, ~ 132 |Most direct communi- 
Brody (in Galicix) to} 43 cation with Central 


line Berditchew Asiatic Provinces. 


Brestlitovek 
Perm by Viatka and| _,, 647 | Portion of future main 
Kostroma to Yaro- line from Moscow to | 
slav! | Siberia. 
| i i 
Riga to Windeu —...! me 119 





(To be contioned.) 


| would be very much more effectually 


FORGED WOOD SCREWS. 
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WOOD SCREWS. 


FORGED 
To rue Epiror or Encingenine. 
Stm,—I have perused with much pleasure the very able 





paper read before the Institution of Naval Architects by Mr. | 
’. Poole King, on the small fastenings of wooden on and | There is at present much room to fear that a general lock-out 
od 


perfectly with his general reasoning. The met 
proposes of securing the wood by the short screws seems 
much to be commended, but why make these screws of copper 
or Prince’s metal? It is true that where iron screws are let 
—s + the planking of composite ships from the outside, and 
screwed into the iron frames of the ships—the heads being pro- 
tected by plugs from the action of the sea—they do decay 
themselves and rot the teak or oak they pass through. But 
why put them from the outside—why not forge the screw, as, 
for instance, by the patent prec of Mr. Boyd at Low 
Walker, and pass them through holes in the frames, screwing 
them into but not through the planking ? This would effectu- 
ally protect them from water leaking through the plugs which 
become loose from the working of the ships. Several very 
important results would attend this. 1. The screws could be 
removed at any time when the ship was not laden from the 
inside without docking the ship, and to some extent they 
could even be removed in a laden ship when at.sea. 2. They 
A from } k- 





sinee the plank would not be perforated, and the chances ‘of 
leakage through the stoppings would be withdrawn. 3. The 
screw being forged with the bolt, the skin is on the 
iron and rust therefore would not attack it so readily. 4. The 
strength of the plank would be very materially increased, as 
the accompanying woodcut taken from a p will 
abundantly show. The oak block at top has an iron bolt with 
ite head let in, as is usual, to the extent shown by the fracture 
which took place when a strain of 5 tons was puton. This 
shows it is the plank that gives, and the plugs that fall out 
in the old mode of fastening. 5. The fastening would be 

much more secure than even the Prince’s metal screws 
proposed by Mr. King. The lower block in the woodeut has 


a } in. screw screwed into it, and it has not started, nor would 
| it start when broken with s weight of 7 tons as is seen by 
the second woodcut which shows 


also taken from a 












Yours faithfully, 
Newcastle-on-Tyne, May 3, 1870. tT. B. Woop. 





COMPOUND MARINE ENGINES. 
a -_ tus Epitor or Exorweenisa. - 

S1z,— . Rigg’s paper on the “ Compound Engine,” 
as published in Eserseanme for April 22nd, page 288, he 
says that in the Kepier, the total expansion in both cy- 
linders is “as 1 to 6.77 times the original volume.” There is 
surely some mistake here, for as the cylinders are respectively 
25 and 43 in. diameter, and the cut off in the small cylinder 


takes place at ia of the stroke, the total expansion will only 


be 4.77 times the original volume. For the cut off at } stroke 
in large cylinder will not affect the total expansion, as Mr. 
Rigg will easily see if he thinks a little. Nor does the steam 
expand into the volume of the two cylinders, for when the 
expansion is finished it is only the volume of steam contained 
in the large cylinder that passes to the condenser, so that I 
don’t see how Mr. Rigg gets an expansion of 6.77 times. 
The only kind of engine in which the steam expands into 
more than the volume of the large cylinder is the continuous 
expansion engine,where the steam expands into the volume 
of the large+4 the small cylinder. Speaking of the con- 
tinuous expansion engines, how is it that Mr. Nicholson 

all the credit of it, for in 1863 there was patented 
and illustrated in The Engineer, an engine on the same 
principle by a Mr. Selby, only difference being in the 
arrangement of the valves and ports? The description may 
be found in The Engineer for the early part of 1865. 


Yours truly, 
Glasgow, May 6, 1870. J.J. C. 
{Myr. Nicholson constructed and worked an engine on his 
“ eontinuous expansion” system some years before the date 
of Mr. Selby’s patent referred to by our correspondent.— 


Ep. E.) 


Srars or THe Mintne TRADE.—The coal miners of Scotland 
are contemplating striking. They have resolved very generally on 
restricting the day’s labour to eight hours, and to have an ad- 
vance of wages besides. With the view of ing these two 
measures, they have lately held meetings in Fifeshire, Clack- 
mannansbire, Midlothian, Lest Lothian, and Lanarkshire. The 
restriction of labour seems to be fully resolved upon; indeed, in 
districts the plan is already in operation, and in most of the 
others it is expected to become general about the middle of this 
month. 





THREATENED Staiks 1s THE MALLEABLe Iron TrkapE.— 


he | is imminent in the malleable iron trade, owing to the measures 


which the men are adopting in order to secure a further advance 
of wages. The men employed at the Blochairn Iron Works 
were the first body of workers to take any overt action. They 
gave in their fortnight’s notice, three weeks ago last Saturday. 
No reason was assigned at the time for this action, but the em- 
ployers were privately informed at the time that the men would 
resume work if they received an advance of sixpence per ton. 
In the course of last week, the employers from the principal 
works met and took counsel together, and as it seemed to them 
that the tactics of the men were to take the works in detail, 
they resolved to take strong measures, and announced that, un- 
less the Blochairn works were supplied with men upon the old 
terms within a fortnight, all the works would be closed. This 
warning was given in most of the works on Saturday last, and 
on that day notices were posted up at the Malleable Iron Works, 
Motherwell, warning the puddiers and furnace men to leave their 
employers’ houses in fourteen days. A meeting ef the iron 
workers of the Coatbridge district was held on Saturday night, 





when delegates from all the iron works im the vicinity 
were present. A inion was ex that the 
jochairn men were right in d ding the , and it was 


y i A dele- 

ay - the West of Scotland puddlers was held in Coat- 
Cee onday night. Delegates were present from Glasgow, 
Coatbridge, and other places, and gave in reports. 

i in favour of supporting the work- 
men on strike, and a resolution was passed to that effect. A 
severe struggle is anticipated ; but as orders are plentiful the 
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WATER CRANE WITH INTERNAL HEATER. 
DESIGNED BY MR. RICHARD C. RAPIER, ENGINEER, LONDON. 
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PUBLIC WORKS IN INDIA. 
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t have been allowed to stand, 
t es the estimates will have to be submitted to the Secre- 
val, it is not likely that much, if any, 





nearly ready, and, in the event of its receiving 
the easton A Set Majesty’s Government, will probably be 
in ing year 


In Rengal tho eatonsive works Which hed been ia 
in Orissa under the management of the East 
Company, baying been transferred te Government, hare 

i ted, and the new works on the Soane, 
100,000/., have been commenced, _ Al 
eanal. which is likely to cost half a million sterling from the 
Damoodah at Raneegunge to the Hooghly has 
out, preparatory to commencement of work, on the estimates 
receiving approval. 

An extensive system of canals from the Gunduck at an 
estimated cost of 1,384,826/. for the irrigation of the Birhoot, 
n districts, and also for: navigation, 
Government of India, but imformation 
on several important points is required before it can be re- 
commended for approval. 





ps Delhi to Agra estimated at 575,0001,, and several smaller 

canals in Rohilkund. The latter form the 

net system of irrigation and drainage of the. Terai, Per- 
Ss. 


A sebeme for a canal from the for the irrigation of 
und, estimated rape about ons coil million 
sterling has been laid before Government, and will be 
ceeded with on the necessary authority being obtained 
the Secretary of State, and estimates for eanals i 
khund have also been under 
to open out a new feeder to the Gan 
the whole of the dry-w 
of the = above Futte' ey om 
extending irrigation to terminus of b at 
Allahabad 
vement of the Beree Doab Canal 
Sobraon 


f the original project, and which were 


which formed part o 
eral years ago, have now 
t to 


suspended from want of funds sev 
been recommenced on an esti 





genera] improvement of the Western Jumna Canal and 
pening out of two important branches form the sybject 
and « portion of the work has already 








if 
1 


i 

{ 

§ 
F 


g 
$ 
? 
| 
g, 


ile 
: 
Fel 
es 


He 
a | 


fet 
i 
fi 


H 


? 
t 









‘ In the Central Provinces orders lame been lately issued 
ear. In the year 1861, 745 miles| by the Government for by hee the line which will 













were ¢ and im. , 770 miles. The next largest | convey coal and iron lately diseg d ) 
number opened i year was in 1864, when 446 miles | we hope during the ensui the work will be actually 
were opened, but i we opened only 80 miles of railway. | commenced. The surve JWardah have already 
However, I ho honour will be reserved for 1870 to| been completed. We 4 or six weeks are 
witness within the Dy far the greatest number of miles} over, we sball be in to, decide with regard to 
of railway ever givem blie use since railway construction | the Oomrawattee branch.,. a 
was first com: i But the two most important eventa of the year are those 
The Council are ytless aware that a great scheme has | ¢ cted with the Hy: State Railway, and the pro- 
been laid down w we in the matter of railways | posed railway to Indore. -a¢ : ' 
as far as possible toadhere to, and that is, the scheme f sure the public haye heard with the greatest satis- 
the construction of bout 15,000 miles of railway. Of that two native Governments have proposed to come 
4000 miles are already opened, 1000 are in 900 | fo , and subscribe a million eso yea for railway 
more are about to be commenced. We are actually at this | construction in their respective States. Salar Jung has 


moment endeavouring to do something more or less on 15 ly made financial arrangements to construct a branch 
different lines of néw railways. 1 should like, therefore, to | lipe,from Goolburga to Hyderabad, ne at the expense 
i and though it wi 









mention very to the Council what the principal of Hyderabad State, really be under 
these undertakin PPO British nt and const: British engineers 
From Delhi ant it is to make « failway to | ina iow dheliee $0 State Railways, be essentially the 
the Sambhur ‘which will, we believe, confer enormous y of the Nizam’s Govern and before two years 
advantages on t of those districts by carrying corn a half are over, we hope the Hyderabad State 
and for t! tion, and bringing. back return wif in ion of a wa own. ie 
freights of salt uctions of istrict. Part Maharajah of ‘ ‘made a proposition 
of this system pass through the salt district of | of a different kind, but which will) precisely the same 
Sultanpore near Tam happy to say that the surveys | result. He has agreed to lend the@ ment at 44 per 
of the Agra and districts of these lines are very far | cent. a million of gy to construet ¢ line which will meet 
advanced, and we every reason to hope that on the} the Great Indian Peninsula system somewhere near 


Delhi section, work ‘will be almost elias comm . ‘3 
The estimates for thé whole undertaking will be The erent in this matter have been ool 
during the ensuing’ year, and there is no reason why the | fectly , His Highneds has proposed to place 
actual work on important line, both in oo Ae and at the the Government ja more than half 


Delhi divisons, should not be commenced ensuing | the amount in the first two years, the remainder being paid 
cold weather. ; allotments spread over a greater length of time. 

On the Punjab. State Railway very considerable progress | © There is, no reason to doubt that before very 
is being made. The whole of the ‘ine has been | long we shall seein India two great railways in process of con- 


between Jhelum and Lahore. The designs for the eapital supplied by native States, one 
great bridges over the Ravee, Chenab, and Jhelum are in | of which has to do the whole thing itself, and the 
progress, and we hope very soor to send home to the J other to @ sufficient sum in the hianids of the Government 
iron necessary for construction of these great bridges. Ia ron nl AE endeavouring to provide 
Notwithstandig Fhe t expenditure we shall be obliged materials Yor the construction of those works which they are 
to make upon Seles, e to undertake, with, if possible, much greater expedi- 
fully justify us @ that the whole of that line from | tion and Jess waste of time than has hitherte attended their 
Lahore to Jhelum ought to: be constructed at a cost of some- | action in this respect. . 
thing like 11,500 2 mile,- The surveys through the South/ Attention has also been given to the provision of fuel; 
Punjab for the Indus Valley Line have been already com- | various investigations are being made in different directions 
menced, and Major M Innes and a party of officers | with regard to coal and petroleum, which has been long 


i 


have been ¢@ during the cold weather in the surveys | known to exist in small quantities in the Punjab and other 
of that impo’ line in the direction of Sukkur. An en- | parts of India. f 

gineer was sent.out from England to survey a snort hanes We hope that the Nerbudda Valley and also the Chanda 
tant line of railway Carwar and the cotton-produe- | District will Jong produce a large supply of coal: we 
ing districts of the hern Mahratta country. Unfortu- | have heard of, ofa uantity of this article 
nately, this gentleman arrived too late to make a satisfactory | on the Goda and we prospect that during 
survey. It has, therefore, been necessary, before the location | the ensuing or 18 months, we shall be in a position to 
was finally determimed on, to cause a further investigation | say that t this ‘s stificient supply of coal 


of the district to take but I am in great hopes that | to work a very hs potas the railwayé at present in 

before very long the vernment will be in a position to | existence as about to be constructed. 

decide as to the exact direction the line ought to take. I Of course, ¢ distriets will always be so remote that we 

nem that they will derive any very 
in the supply of coal, and 







must say, however, that it i& likely to be an expensive line. | cannot vent 
In the north of the Bombay Presidency, considerable rail- | material be 


way extension has been sanctioned. The Bombay and Baroda | for this re to im these cases to 

0002. | Railway, the length of which is about 73 miles, is already in | increase the ; fuel as ible. 
course of progress, and the construction of the line to Verun-| It is very more time, I have brought 
- | gaum and Wudwan will be commenced as soon as the esti- to your notice many other interesting with regard to 


mates are sanctioned. these i I am sats that even brief 
Madras also shares largely in railway extension. The perry im ot fale ST tees soe made, it will 
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miles to Cuddalore; it be renamed “The Carnatic | yalue more than pf r gigantic undertak- 
Railway,” and in respect to guarantee will be placed in | ings, which but the general good of the 
the same position as the other railways in India. people of this vast empire 

It is hoped that a branch of this line will be made to 
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paper will allow him to give it. otder to obtain a valid Soest, ry eens grantee m be in posses- re 

‘rom a remote period the sov hes been dnaneiderall sion of something more than a mere “idea.” The subject of Mad i instances, 
possessed of full authority to persons who, by their | the grant must, as we have already seen, be a new and useful the the cate after it hus 
researches or travels, and saentiinite, tone brought any new invention, fully disclosed to the public in a practicable form. Spee om they § 0a first taking their 
manufacture into existence Jp this country, | even those | Moreover, the objection, if tenable as a to inventions, 
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ptivileges by letters sadly abused, icularly | mtellectual labours are assuredly as fully entitled to pro- ly aasist in gettin 
in the: of Queen and King pee on for mi tection as any other class of property, if not even more so, 0 pgether the trial of a 
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voit, aaah mone ; ) exclusive od wold, , ohetr: a free trade , however, Mr. 
use of néw man a: orn) urte t ‘in inventic ‘ish: he pate ’ jethat there isa 
under, to the true and first inventors thereof, caly grovont foe cle Was Ht #1 cannot say 
privileges so ex M1 be of th foree, there is no property there clearly can be woueeit” Refer. the ga ony yon 
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THE IRON AND STEEL INSTITUTE. 

Amonést the numerous scientific associations with 
which engineers are professionally connected, the 
Tron and Steel Institute 1s one of the most recent origin. 
The short history of this society, however, is one of 
considerable importance with regard to the general 
progress of industry in this and in other countries, 
and there can be no doubt that the Iron and Steel 
Institute has, in the short period of its existence, suc- 
ceeded in taking its place amongst the first and most 
powerful scientific Codios in the United Kingdom. 
This is due not only to the number of its members, 
and the influential position which the greater part of 
them occupy in all the different manufacturing localities 
of this country ; but also to the great amount of prac- 
tical experience at the command of the Institution for 
investigating and discussing questions of great prac- 
tical importance, and to the enterprising spirit with 
which committees for scientific and statistical re- 
searches are appointed and endowed. All these, and 
many other minor points, are distinguishing features 
which cannot fail to produce the most important and 
beneficial results upon the progress of iron mma 
and of all branches of industry and engineering, while 
by a necessary and just reaction they tend to raise the 

ition and estimation of the Iron and Steel Institute 
in the eyes of the public. At the meeting which was 
held at the Westminster Palace Hotel last Wednesday 


a committee was inted to rt u the ques- 
tion of ical padi : whi eacther Proced. moe 
the task of reporting 





was entrusted wi = the 
distribution of hematite iron ore in Great Britain. 
These investigations of subjects of such vast impor- 
tance cannot fail to advance ially the position of 
the iron and steel trade in general, and the council of 
the Iron and Steel Institute deserves congratulations 
for having given the impulse to these investigations. 
The technical questions under discussion at the last 
meeting comprised a ——— which at present stands 
prominently before the minds of iron masters and 
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mill namely, the question of rev: rolls 
cscunigatel ab double sets of rolls or “roll before 
roll,” as this latter arrangement is generally termed. 
yon the paper om improved machinery for olin 
upon on improved m ry for rolling 
rails, read by Mr. Menelaus, of Dowlais. Reversing 
at high speed, say at more than 40 revolutions per 
minute, has for a long time been considered as an 
absolute impossibility by practical men. The momen- 


23, New York.|1 
boar | a — a 


double 


in whi 


pair of roils. 
| blank spaces 


the advan 
its parts, 
the discussion 


horizontal ¢ 
type of mill 


crements of t 





or 


terial rape ge Bo 


may finally be seated. Reversing, 


un- 
33 | doubtedly means loss of power. On she ether bod, 
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The reversing rolling- 
for additional rolls, or, 
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and backward when com- 
ared with the “three roll mill,” or with the well- 
nown Dowlais mill, invented by Mr. Menelaus 
about twelve years ago. i 
saves a considerable outlay 
what is still worse, additional 
it also avoids the necessit lowering 
=|the end of the bar by the height of the diameter 
through the rolls, A new 
Brown was exhibited at 
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This mill has the drawback as compared 


with the Dowlais mill, which it most resembles, that 
| it requires additional length of rolls to allow for the 
grooves. Compared 
“three rolls high” it offers decided advantages, and 
compared with the reversing rolling mill it presents 


with the mill 


of having a continuous movement in all 
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rom all the evidence brought to light by 
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by many practical men in the Cleveland 
in other parts of the country, while many other autho- 
rities dissent from Mr. Bell’s views. 
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riva' rom two causes, viZ., 
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have not only been 
ceeded in the Cleveland district, and that no ma- 
can be expected from further in- 
elements. This view is su 


mill, without fly-wheel, and provided with a pair of 
linders reversing by the link motion is the 
most in favour in our modern iron and 
steel works, and most likely to become the standard 
vee rolling mill for the future. 

question of blast furnace economy under the 
form of a discussion on the Sie 
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Howard boilers were 8 and 9. 104 ib. respectively. 

this case the result was even more in favour of the 
hand-fired Howard boiler than in that previously quoted 
by us. 

“We may mention here that the * Mechanical Firing 
of Boilers,” was the subject of a paper read by Mr. 
Jobn ish at the meeting of the Institution of Me- 
chanieat Engineers, at Newcastle, in August last, and 
the conelusions arrived at in the course of the diseus- 
sion on that occasion agreed closely with our own 
views on the matter. Mr. Thomas Hawkesley, whose 
well-known experience in such matters renders his 
opinion worthy of great respect, then stated that “ the 
Juckes mechanical furnace having reeently been ap- 
plied for four large boilers which he was acquainted 
with at the Stockton and Middlesbrough Water Works, 
it had- been found that practically there was no dif- 
ference whatever in the evaporative duty obtained 
from the same coal before and after the application of 
the appatatus. The generation of steam, indeed, was 
not quite so rapid wit the mechanical firing as with 
hand firing; bat the great advantage of mechanical 
firing was that it considerably diminished the quantity 
of smoke evolved. ‘This was likely, he thoaght, to 
be the prineipal advantage of any apparatus for me- 
chanical firing.” Mr. Daglish also, the author of the 
paper, stated in the course of the disenssion that the 
opinion expressed by Mr. Hawkesley as to the com- 

arative merits of mechanical and hand firing, “agreed 
with the conclusion arrived at from the experiments 
described in the paper, which showed that with Juckes’s 
farnace there was no advantag¢ in economy of fuel 
over hand firing, when the latter was done with great 
care.” We could, if it were necessary for us to do 
so, quote much further evidence to the same effect 
from various sources; while we could also give details 
of the cost of maintenance of Juckes’s gtates, which 
would wry the matter in a very different light to that 
in which it stands according to Mr. Rawson’s state- 
ments. If Mr. Rawson really wishes to establish the 
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state it is 
allowed to 
dry and i 
object is taken from the 
of silicate of soda, where it remams 
days more when it is ready for the market. 

tt is in the pre of the ; 
that the chief merit of the invention, im a chemical 
point of view, lies. We need searcely remind our 
readers that Portland cement, or any other 
into the composition of which lime enters, is capable 
of being rendered extremely hard by immersion in the 
above solution. But the great cost of the silicate of 
soda has hitherto prevented the practical applica- 
tion of this fact to the commerical prodaction of 
artificial stone. Besides the constant expense of re- 
newal, there still remained the fact that t silicate of 
soda after losing its silica by absorption, became too 
caustic for workmen to handle conveniently. Work- 
ing on this idea, however, Mr. Highton at length 
succeeded in practically solving the problem of a 
solution which combines economy in cost with facility 
in use and efficiency in results. ‘This solution he 
produces in the following manner : The beds beneath 
the chalk formation at Farnham, Surtey, consist of a 
large deposit of a soft stone, containing about 25 per 
cent. of silica, which has this peculiarity, that it can 
be readily dissolved in a cold solution of caustic soda. 
The soda solution is placed in the tanks which are to 
receive the moulded concrete, and the material con- 
taining the silica is ground up and mixed with the 


‘ 


liberates the caustic soda, which dissolves fresh silica 
from the Farnham stone. Hence the process is 
continuous, the soda acting as a constant carrier of 
the silica from the stone tothe cement, and the bath may 
be kept up to the proper degree of strength, and thus 
the work of production may be carried on indefinitely. 
The cost of the silicate of soda having been once 
incurred, there is no further expense attending the 
process of petrifying the concrete blocks than that of 
obtaining the Farnham stone and of using it. Mr. 
Highton deserves credit no less for having obtained 
flint in this shape, than for having applied it in this 
practical manner, which is as simple as it is in- 
genious. 





superiority of the Juckes’s grate, let him procure some 
coal, the evaporative power of which has been tested 
by careful experiments in hand-fired boilers, and if he 
can get higher results than were obtained under the 
latter circumstances, he will have done something t»- 
wards establishing the correctness of his views, 
although even’ then ‘the comparative cost of mainte- 
nance of the ordinary and Juckes’s grate would have 
to be taken into consideration. 

In concluding this notice we must disclaim any in- 
tention. of condemning é foto the firing of boilers by 
mechanical means. ¢ believe that under certain cit- 
cumstances mechanical firing can be advantageously re- 
sorted to; but wedo not consider that the Juckes’s 
grate is the best contrivance for the purpose, nor do 
we believe that there are many cases in which that 
= can be applied in mills with a really economical 
resuit. 
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THE “ VICTORIA” STONE. 

Ir has always been the aim of —— workers in 
the fields of science, to effect a combination of materials 
which should give a substance capable of taking the 
place of stone in the constractive arts. 
of the most striking and beautiful results is witnessed 
in the concrete stone with which the pablie are now 

familiar. In a lesser degree we see the 
same s in terta-cotta ‘and in various 
forms of brick and pottery ware. In all these, how- 
ever, heat is required either to effect the disintegra- 
tion or combination 0 i 


material. But an entirely new 
been perfected by the He, HL. Highton 


for effecting | siheate 


The material produced by this process is known as 
the Victoria stone, or petrified concrete, and the prin- 
cipal objects which are moulded from it are flagging, 
sinks, mantel-pieces, coping, and cap stones, sills, 
stairs, and such like articles for which it is especially 
adapted. It is not so applicable for finer pro uctions 
such as finely cut mouldings, &c., so that the company 
does not lay itself out for this class of work, although 
we brought away with usa small casting of this ma- 
terial, which comes dut very sharp ar | clean: Its 
main value will rest in its adaptability for heavier 
goods, such as pavinz, building blocks, &c. In the 
former capacity it has had some fair testing in various 
parts of the metropolis under heavy foot passenger 
traffic. Some of the stone is laid in the Poultry, just 
in front of St. Mildred’s Charch, and some more on 
Blackfriars-bridge, the results hitherto proving most 
satisfactory. The Victoria stone laid is only 2in. 
thick, as against York paving 3 and 4in. thick. Tn 
the provinces, also, it has been long under trial, and is 
well spoken of. Being impervious to moisture, it soon 
dries after rain, whilst it is well able to resist frost. 

With respect to the strength and durability of the 


Victoria stone it may be mentioned that it possesses 


One | these properties in a much greater degree a few months 


after manufacture than when newly made. This in- 
crease of strength is attributable to the gradual 
hardening by time, of the flint, which is at first thrown 
down in a condition er | jelly.  Thus'it is found 
that a slab of the concrete 2 ft. wide and 2 im. thick 
resting loosely on supports 2 ft. apart, will bear in 
about ten days time an a weight of about 766 Ib. 
in the centre. After having been steeped in the 
ih however, it sustain more than 


I 
1000 Ib., in five mouths it will carry 1700 Ib. 
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bath. The lime removing the silica from the solution, | 











THE EXHIBITION OF 1871. 
Macuiwery ts Morton, &c. 

Iw noticing last week the character and objects of 
the series of annual International Exhibitions to com- 
mence next year, we referred in passing to the cireum- 
stances that the only machinery in motion would be 
that directly connected with the classes of manufactures 
exhibited. It may be as well here to explain a little 
more in detail what the arrangements in this and one 
or two other respects are, as the question of mechanical 
appliances is of the first interest to the majority of our 
readers. us take, first, the second division, which 
ineludes pottery, woollen and worsted fabrics, and 
educational iances, the latter forming a rather odd 
conjunction with the former. Pottery covers earthen- 
ware, stoneware, in, and terra-cottas used in 
building, together with new raw materials, machinery 
and processes for the preparation of these manufactures. 
Not only will newly-discovered materials be admitted, 
New 
machinery and apparatus will be admitted and recent 
inventions relating to the different parts of the various 
machines and appliances used in the manufacture of 
pottery may be shown either as complete machines, or 
se ly in Besides the machinery in motion, 
exhibitors will be at liberty to illustrate practically any 
new processes of manufacture. Exhibitors will have 
to arrange and fit their machinery themselves, but the 
commissioners will provide foundations. With regard 
to woollen and worsted fabrics, producers may submit 
specimens of the particular work in which they are 
engaged, although they do not form complete objects. 
Thus a beaver cutter may exhibit beaver cutting; a 
pulp cloth manufacturer specimens of pulp cloth, and 
so on throughout the various trades connected with the 
manufactures in this class. ‘The machinery and ap- 
paratus admitted here must be new and such as is used 
in the cleansing, preparation, and weaving pf wool 
and hair, Special improvements in the detai of the 
various machines and appliances at present in use may 
be shown separately. In the educational department 
all kinds of sebolastic machinery will be admitted, 
from the building itself to the maps, books, and globes, 
and the methods of teaching. Beyond this there will 
be bs ear of school work serving as examples of the 
results of teaching, the aim of the exhibition being to 
show specimens remarkable for excellence, novelty, or 
invention, School buildings, heating and Megane 
p tus, and so forth, may be ex ibited in miodel, 

though drawings will be preferred, and they will 
stand a better chance of being exhibited. 

The third division of the exhibition—that of scienti- 
fic inventions and discoveries—will not be restricted 
to the classes of objects incladed in each annual ex- 
hibition. It will embrace all kinds of inventions and 
discoveries which may prove worthy of admission. The 
invention may be exhibited in motion, and whether 
requiring fire, steam, water, or any other motive power 
for the proper illustration of its'working, it matters 
not, as the means | be provided. Asa rule, 
the commissioners prohibit the admission of explosive 
and dan substances. These include those which 
are liable to spontaneous combustion, and such as 
would prove deleterious to other’ objects placed near 
them. Imitations of explosive or us com- 
pounds—such as the substitution of t for gun- 
powder in shelis or cartridges—must be the subjects 
of special application. The fourth division comprises 
of new and rare plants, and of fruits, 

specialities of oultiva 
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peep cy Pappeintedtt and objected 
unct Z appointed, and obj 
be deliparedsit the ready for im cod 
hibditiog. Thedates of aflmission are, for maghis 
from the Isto the @th of. February, 1871 ; i 
inventions on the ¢ th ; educational, works and | 6 
appliances Om" "ghd 9th; pottery on the 20th | se 
and llth; #6 orsted fabrics and materials 
on the 13th and and the fine grt productions 
from the 16th to — of the mouth. 
The foregoing rem will supply our readers with 


the main points of information respecting the arrange- 
ments méde for the exbibition of 1871. The detailed 
instructions will be issued by the commissioners, whose 
offices are at Upper’ Kensington-gore. . Before con- 
cluding, we Would refer.to the new method observed 


in arra the catdlogue. In keeping with other 
matters, this necessary auxiliary of the exhibition will 
be based upon broad liberal principles. From a 


specimen, showing the form of the citalorue, now 
before us, in which the entries are chiefly taken from 
catalogues of ious exhibitions, we make the fol- 
lowing extracts, as illustrative of the improved method 
of their construction. Under the head of fine arts 
section, painting in oil, we have : 

Tus Suesw Tamep ose eos Sir E. Landseer, R.A. 
England. 1, St. John’s Wood-road, London. Born in 
London ; Student of the Royal Academy; Grand Medal 
of Honour, 1855, 

Under the head of painting on Earthenware :— 
Prague. Porcelain; pated with subject after Wouvermans, 

of Horsemen ata Tavern. Executed at the Royal Por- 
celain Works, Meissen, by... a F. A. Miiller 
Saxony. Born at Meissen: pupil of the Royal Academy 
of Dresden; Teacher of Drawing at the Royal Porcelain 
Works, Meissen : Bronze Me 1867. 

And again, under the head of scientific inventions :— 

Cas? Stee., manufactured by the process invented by H. 
Bessemer. England. 4, Queen-street-place, : 
Born at Chariton, Hertfordshire: Prize Medal, 1851; 
Medal, 1862; Grand Prize, 1867. 

It will thus be seen that in the fine arts not only is 
the painter’s name given, but references to_his career 
and honours are made. In the case of porcelain paint- 
ing the name of the works at which the object was 
preduced is given, and also the name of the artist, who 
under former arrangements would remain unknown. 
And so on throughout the whole range of exhibits the 
commissioners have adopted means whereby credit is 
given to those to whom it is due. 








THE NEW YORK SOCIETY OF 
PRACTICAL ENGINEERING, 

Tux New York Society of Practical Engineering 
was incorporated on the 27th of July, 1868, with the 
object ‘of “ promoting the advancement of Engineer- 
ing Seience and Art in their several departments,” 
This association must not be confounded with the 
‘« American Society of Civil Engineers,” whieh includes 
amongst its members, only those eminent in the pro- 
fession, and the connexion with which is a certificate 
of position and ability. ‘This society was established 
many years ago, and after a long season of languishing, 
was brought again into. its present vigorous condition 
by such men as the Hon. W. J. MacAlpime, W. A. 
Craven, and Colonel Julius Adams. But the establish- 
ment of an institution in the United States having the 
object and scope of our own at Westminster would 
be difficult. It is not that America does not possess 
engineers whose ability and experience would ravk 
them among the leading members of our own Institu- 
tion, nor is there‘any want of fellowship or of instine- 
tive desire for professional commiunications, which are 
the very life of tush a. society; but the engineers of 
America are scattered over a vast area; they have 
no common centre; and their duties so frequently 
isolate them that they have no opportunity of taking 
any active part in the business of a society. Hence it 
happens that not only do difficulties exist in the way of 
organising an extensive and influential professional 
body, but also it would be next to impossible to 
—— the periodical contribution of such papers 
that ld be records of the real progress of engineer- 
ing, 0. She PRAian, 80 iO “en i whaegh tial cy 
tution are-the recor. engineering progress 0 
England and her colonies. Somewhat to balance this 
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morte pence. revognan: 
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; they are very good, but the 
p society must necessarily 
intere of ideas, and 



















revent . : * kt previous issue, and not in any way a modi 
ne yeas and ideas = = ly di In preparing such a work, t nether ‘has to steer a 
' al meetings, are afterw promee oly Gis! careful course—to avoid ism, the mere layin 
d by et ae a ty of Piketidal Eneis }20% of rules, the following of whi pendene inrtae 
Obvious y © New ior 1ety 0 ngu r 
ritig; no less than the American iety of Crril » and on the the g it la.n0 casy 







s, seek to supply this deficiency ; bat We should to make—the introduction of ithe we aes wb 
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outset. 


rae : roads to the attainment of which 
gined that its originators would have aimed : 
y it as ccpulbealon as poset ee ates petal pay they may Laaagcorg S ir value, yet 
f'60-Operation of as many members as ifs Couneil |) gost hi <a nt more labour in the elucidation 
deemed eligible, without placing any restriction upon |} 04 ho Givens ny ogc of shows 
/ oon and making efficiency the grest test of pro gress € sep perfec forever to ih , reader, 
y limiting the number of members, however, the 9 Realise 3 
Couneil restricts the extent, and apparently the useful- remy 9 one ih iti, lc extend ner mare 
ness of the society, ‘it. loeal, im strict ac- any a sot falfll the sete tee 


cordance with its name. 3 “eonsisting 


thrce, vice-presidents, Vo ‘secretaries, |" 'T. the present volume will be found a new che ter 
tricghial. o@gt, The total pay Revd, having a specia) reference to the malo 


yt he | system, whilst extended extmples of, ar 
honorary , glo eligible for | ©*amination papers set at» nu | Our 
election: “It is the duty of each ‘medline iatend the including the Oxford and Cambridge Universities, 











ordinary and spécial meetings, and @a¢h is bound to heen collected in aut appendix: 
supply one r évery year to the 5 which is 
first submitted for the approval of the Council. ‘The; Tax Instrrvtion ov Civin Exoinerrs.—We are 


given to understand that the 
to the Institution a legacy for one thousand pounds 
(1000/.) payable at the same time as the legacy for a 
similar amount from her husband, the late Mr. J. G. 
Appold, F.R.8., Assoc. Inst. C.E. It is believed that 
bot uésts have been made “ for the 

and benefit of the Society,” without being fettered with 
any conditions. 

Tux Istuxvus oy Dakren Suir Canat.—All the principal 
difficulties of the survey of the Isthmus of Darien seem now 
to have been sovanane 19 se iohed Fo cay gm : 

ir re is 0 

made from time oprah of te on- 
istence of a nearly level pass, although it may yet confirm 
the of a practicable route for the canal project. The 
Uni Dosted, eonemes Spats Sap eenees atts y of San 
Miguel, on the Pacific side, and had chartered the mail coast 
steamer Inoa to keep up mail communication with Panania 
city, and to the different rivers falling into the Gulf 
of San From the surveying parties sent 


meetings of the society are held on the third Wednes- 
day of every month throughout the year, and the 
annual subseription is ten dollars. Beyond the limit- 
ing of the extent of the society, the published rules 
and bye-laws present no feature worth commenting 
upon; and we think the time will not be long in 
coming when such a regulation will be excised and 
give place to one more liberal. 





LITERATURE. 
A Few Practical ieinpettlian-d Addressed to Steamship Owners, 


Colliery Owners, and Others, By Jamus Spence, Consult- 
ing ns Neweastie-upon-Iyne: M. 8. Dodds, 34, 
a 


Qu e. 
Tas little pamphlet, although consisting of but six- 
teen octavo , contains many “ practical sugges- 
tions” well worthy of the attention of those to whom 
it is addressed. Mr. Spence commences by observing 
thatthe question of economy of fuel is “ as old as the 
use of steam as a motive power ;” and we Se 
of brief notes showimg the progress whic n 
made during the past century in attaining the desired | tween the Atlantic and Pacific 
economy. ‘itr. pence justly regards the eompound 
engine with surface condensers and moderately high 
ressures as ¢he marine —— of the present day, aud 
he pays a well-deserved tribute to the memory of the 
late Mr. John Elder, to whose perseverance and skill 
the progress made by the modern compound marine 
oe a 
A subject to whi r.5 j y di 
the attention of those whom he addresses is the quality 
of the coal supplied to steamships. He shows ver 
foreibly the losses, monetary and otherwise, whic 
may, and do, result from the use of inferior fuel, and 
he urges that there is no valid reason why a coal con- 
tractor should not be called upon to the 
character of the coal supplied by them, just as engine 
builders have, in many instances, to guarantee the 
performance of their engines. To this end ouranthor |... 
suggests that an experimental boiler, fitted with all 
necessary eppliaeen, Sows be erected in a central 
ition on the Tyne, and'that any coal owner should: 
pep ped ag of # fixed fee, to have his coal 
ig boiler, a certificate being given in aceord- 
This certificate, it 
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from the details thus 


z 















both al act AD bone Nar gla Remon This sug- 
gestion is one well worthy of serious consideration, 
and we trust that it may. long take a definite 
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ENGINEERING. 


[May 13, 1870. 





at work, night and day, driving a guide mill at 
Ebbw Vale Iron Works. This engine gi motion 
two roll trains, the one, which is 8 in. in diameter, being 
driven direct from the crank shaft, while 

which is 4 12 in. train, is driven through gearing propor- 
tioned so that the rolls ran at half the speed of the engine, 
The latter is usually ran at from 200 to 240 revolutions 
per minute, but in rolling wire rods this speed is increased 
to 300 revolutions, or 600 ft, of piston, per minute. The 
principal dimensions of the engine are as follows : 


Diameter of cylinder 
Stroke... ove ow 
Length of ports coe 
Width of steam ports 
» exhaust port 


- bars 

Stroke of valve 
Lap » 
Length of connecting rod between centres 
Diameter of crank-pin bearings 
Length * s ove 
Diameter of crank shaft bearings ... 
Length - - ton 

» Of crosshead guide blocks ... os 
Width - « (each)... i) 

The piston and rod are forged in one piece, the piston 
being 5in. wide on the face, and being packed with two 
rings lin. square. The piston rod passes through both 
cylinder covers and the stuffing boxes are very deep, so that 
it is well supported. One of the principal peculiarities of 
the engine consists in the fact that the crosshead merely 
rests upon its guides, and is not embraced by them in any 
way. The connecting rod bearings are lubricated with the 
best olive oil in the ordinary manner; bat the crank shaft 
bearings are lubricated with suet, and each has a jet of 
water constantly running on it. The covers of the crank 
shaft plummer blocks have openings formed in them, as 
shown in Fig. 3, these openings being each capable of hold- 
ing about 5b. of suet—a supply which has been found 
sufficient to last the whole week. The suet only requires 
to be pressed down on to the journals once in twelve hours, 
and it is found to be an excellent lubricant, the bearings 
being kept perfectly cool even when the engine is running 
at the high speed of 300 revolutions per minute. 

The steam, before entering the valve chest, passes through 
the separator, shown in section by Fig. 5, this separator 
arresting any water which the steam may carry with it. 
The central pipe of the separater is fitted with a stop valve 
at the top, and an ordinary throttle valve, as shown. Sub- 
joined we give a copy of an indicator diagram, taken from 
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the engine while it was running at a speed of about 50 re- 
volutions per minute, the pressure of steam in the boiler 
being 451b. per square inch. It will be seen from this 
diagram that the steam is admitted during nearly the whole 
stroke, and that the exhaust is very free, the back pressure 
being scarcely appreciable. As an example of the thoroughly 
successful application of a high-speed engine to drive a 
rolling mill direct, the engine we have described possesses 
considerable interest, and in concluding our account of it we 
should state that our illustrations have been prepared from 
tracings kindly supplied to us, at our request, by Mr. E. 
Windsor Richards, the engineer of the Ebbw Vale Iron 


Five weeks ago (vide 232 of the present volume) we 
illustrated a new form of donkey pump, desi; and con- 
structed by Messrs. Claparede Co., of St. is (Seine). 
In this pump the exhaust steam is wholly condensed by 
means of the arrangement we illustrated. We now give a 


sketch, 
Claparede have 
pumps. In Fig. | the pi 
and that on the left the 
that, by means of the cock 

when desired, be discharged direct into the 





CENTERING MACHINE AT THE BOYNE ENGINE WORKS, LEEDS. 


MESSRS. MANNING, WARDLE, AND CO., ENGINEERS. 


ries. 


We annex illustrations of a very useful little machine 
which has been in use for some years at the works of 
Messrs. Manning, Wardle, and Co., of but which is, 
nevertheless, not so widely known as it should be. It is em- 
ployed for centering pins, bolts, &c., and its construction, 
which is very simple, will be readily understood from our 
engravings. It consists of a short furnished with the 
headstock, B, similar to that of a lathe, this headstock having 
coned bearings of the usual kind. There is also mounted on 


the bed the sliding saddle, J, which can be traversed | 


longitudinally by means of the screw, K, pinions, M 
and N, and handwheel, L; and which is provided with 
a transverse slide, on which a couple of jaws can be traversed 
by means of the right and left-handed screw, I, as shown in 
Fig. 4. The two jaws just mentioned are fitted with the 
dies, G, G, these dies forming Y s, between which the pin or 
bolt to be centred is held. ‘the dies, G, are, of course, ad- 
justed so that the centre of the space enclosed between their 
V8 exactly coincides with the centre of the mandril, A, run- 
ning in the headstock, B. This being the case, the pin or 
bolt to be centred has only to be placed between the Y s, and 
secured by turning the handle H, and it can then, by turning 
the wheel L, and thus bringing its end against the tool car- 
ried by the mandril, A, have the centre accurately drilled. 
The tool is altogether, as we have said, a very useful one, 
and it turns out its work accurately and quickly. 


Tuas Metric System or Weieuts ayy MeasvErs.— 
Last Friday evening a conference on the above subject was 
held at the rooms of the Society of Arts, presided over by 
Lord Fortescue. The annual of the International 
Decimal Association was first and adopted, as a matter 
of private proceeding, Mr. Leone Levi, the secretary, reading 
the report, and Sir Charles Adderley, M.P., in a speech of some 
length, and with much humour, moved the following resolu- 
tion :—“‘ That the great inconvenience to agriculture, manu- 
factures, and commerce, as well as to science, resulting from 


earliest practicable time, with a view to the estabiishment of 

some convenient uniform decimal s throughout the 

ney ap nl He contended that England would be 
in 
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mind to halve or quarter weights and measures. He owned 
that > use of the a ee for scientific pur- 
poses. in Craigie and Mr. J. Algernon Clarke, 
the Central Chamber of Commerce, chet apabe in favour of 
the metrical system, as did Mr. John Bennett, who was in- 
troduced to the meeting as the eminent ho ist, and spoke 
strongly in favour of the system, of which he had much 
practical experience in dealing with the Swiss. Though the 
meeting was more select than numerous, several gentlemen 
maintained a most heated debate upon the points, and Sir 
John Bowring spoke at some length. All the speakers, with 
the exception of two, were in favour of a change. The re- 
solution was carried, and t ing were submitted 
to the meeting :—* That the Standard issi i 
recommended the abolition of troy weights, this conference is 
of opinion that all those who now use the same should sub- 
stitute for them, not the pound avoirdupois, but the kilo- 
gramme, with its divisions and multiples, by which another 
ical step will be made towards the complete adoption of 
the metric system throughout the British Empire, which, in 
the opinion of this meeting, is an object of the highest im- 
portance ;” and “ that the introduction of an universal sys- 
tem of weights and measures would not be complete without 
a corresponding system of international cui , the same 
being based on a gold etandard of fineness of 4;ths, with 
oth alloy ; a decimal division; and identical Mint regula- 
ions i ies.” Deputies from the British and Foreign 
School Society moved the following :—‘“ That in order to 
facilitate the speedy introduction of metric weights and mea- 
sures and an international coi , this conference deems it 
highly desirable that decimal arit! ic, with the specialities 
of the metric system, should be taught in all the schools in 
the United Kin .” The usual acknowledgments were 
made and the meeting closed. 


Tax Wetsn Stream anv House Coat Trapes.—At the local 
gore, Eee quantities of steam coal continue to be shi 
‘or the mail packet stations, French ports, and other fi 
markets. though the out-put is considerable, the 
at the banks and sidings are very low, an unmistakable in- 
dieation of the trade being i rather ishi 
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with thick stinking vapours, which the north-east winds 
bring with them to Fort William, so that a great yearly | 
mortality is caused by them.” 
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The Salt Water Lake is traversed by a deep canal, which 
is known as the main or central channel. This canal runs 
from Dhappa, at the north-west extremity of the lake, in 
a south-easterly direction to Samookpotta, where it joins 
Tolly’s Nullah and the Biddidburree River, whence, under 
the latter name, it passes on towards Mutlah. The main 
channel is from 13 to 17 ft, deep at low water, with a rise 
of tide of about 5ft.; at Bamangatta, five miles from 
Dhappa, the channel is 180 ft. broad. Tolly’s Nullah, to 
the south, is a narrow creek, with a rise of tide of 12 ft. 
The lake area is also intersected by many watercourses, 
the largest of which are the Rajah’s Khall, extending from 
the main, channel to Tengrah, and the Katta Khall, which 
flows through the Tardah Jungle area. 

So far back as 1803 the Marquis of Wellesley wrote a 
minute on the much needed improvements of Calcutta, in 
which he remarked on the condition of the drains of the 
city, whieh were then so useless and offensive as seriously 
to imperil the health of the inhabitants. It was noted by 
the then Governor-General that an original error had been 
eommitted in draining the town towards the river Hooghly, 
and that the natural incline of the country is towards the 
Salt Water J.ake ; and although this defect in the drainage 
of Calcutta was discovered so long ago, it is but now that 
works are being carried out for the conveyance of its 
sewage in the direction of the natural fall of the adjacent 
land. A committee appointed in 1857 to report on this 
subject stated that to drain Calcutta into the river Hooghly 
was not advisable, as such a system would be intermittent 
owing to the rise of the tides, and the noxious efflavium 
from the sewerage would create mortality among the ship- 
ping of the port. The same objection applied also to Tolly’s 
Nullah and to the Circular Canal, and the committee there- 
fore came to the conclusion that the drainage of the city 
should fall into the Salt Water 
country has established 





grounds, and in a minute dated 2nd February, 1830, 
strongly recommended its being drained and embanked. 
In this document his lordship referred to several papers 
drawn up at his instance, and throwing light upon the then 
state of the lake, and its level in relation to that of the 
river Hooghly ; and his lordship’s views derived additional 
authority from his previous practical experience as a Com- 
missioner of Drainage in the Fens of Lincolnshire. These 
proposals, though recognised and highly approved by the 
Court of Directors, were, however, not in any way carried out 
or even acted upon. In 1833, a committee was appointed 
to report on the same subject. Their report, with other 
papers on the subject, was sent home in 1835, but no notice 
appears to have been taken of them by the Court of Direc- 
tors until the middle of 1888, when the Government of 
India was informed, that it would be well to give the matter 
all possible publicity, and “that if it could be made ap- 
parent that the undertaking would produce a return of 
10 per cent. on the outlay, there would be no want of 
capitalists to secure the completion of the work without the 
interference of Government.” The matter was then referred 
to the members of the Fever Hospital Committee, who, 
after taking the evidence of engineer officers on the subject, 
recommended that all attempts to drain the lake should be 
abandoned, and that warping it up ought immediately to 
be proceeded with. This was in 1846; but time by 
and nothing was done until, in 1855, Mr. Clark’s drainage 
scheme was brought forward, and the intimate 

between the two works of Calcutta and reclaim- 


F 


carried out; for the present purpose, however, any detailed 
description of the works in Calcutta would. obvious] 
unnecessary ; suffice it to state that the outlet of the 
cutta drainage will be a high level sewer extending 
Palmer’s-bridge in Entally, to Tengrah, on 

the Salt Water Lake. At Entally, the 
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work portion of the project, and the estimated 
is 67,9801, or about two-thirds of the 
The cost of purchasing the 25 square miles 
lake is set down at 71,360/., thus bringing 
requisite outlay to 175,320/. In calculating 
returns to be obtained, 10 per cent. has been 
the total area for and irrigation 
other unproductive of the estate, 
ductive area of 14,496 acres. When this land is 
drained and ewbanked, and when sweet water for 
is completely under control, it is caleulated that there will 
be no difficulty in letting the land for four rupees 

beegah, or 12 rupees per acre, which would give 172, 

rupees per aonum. Deducting from this 83,992 rupees, 
the ainowht of estimated working charges, there would 
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of 5.09 per cent. on the capital expended. 
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fit of rather more than 9.99 per cent. would be realised. 
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SKEW ARCHES. 

To tax Evrror ov Eserxegnine. 

S1n,—In last week's ExoinexntsG, | noticed an article on | 
the failure of the skew arch near Blackfriars Bridge Station | 
(Metropolitan District Railway). i 
The appearance of the arch (which I have seen) and your | 
remarks, fully bear out an idea which I bave entertained 
for some time; viz., that the thrust of a skew arch is not 
parallel to the heading spiral, but nearly at right angles 
to the abutments, and consequently the thrust of obtuse 
angles of the arch is much greater than that of the acute 


les. 
“The following circumstance, I think, bears directly on the 
subject, and seems to me of such importance that I should 
like to know whether you or any of your readers have ever 
observed anything similar. 

A three arch bridge crosses a railway at an angle of about 
40°. The arches are all of brickwork with face stones and 
are cach 25 ft. span on the square. The two piers are of 
masonry and are 35 ft. long by 16 ft. high. In removing the 
centres, the wedges under the central opening were slacked 
first and then those of the side openings. After the centres | 
were taken away I found that at the obtuse angles of the | 
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central arch the tops of the ey had gone out % in., where- | 

as at the acute angles they had come in jin. The amount 
of yielding was identical m the two piers; they had in fact 
been twisted 4, in. out of a true plane. The sketch shows | 
in plan the way in whieh the piers went. Apologising for | 
trespassing so much on your valuable space, | 
I remain, yours truly, 
Liverpool, May 9, 1870. Jostan Hagpise. | 
THE STEERING OF SHIPS. 

To tux Eptror or Exoineeriye. 


S1x,—Permit me to correct an error that occurred in the | 
report of my paper “ On the Steering of Ships,” &., which 


| 


ht mislead your readers with regard to my meaning. 
n thé fourth line, immediately below Fig. 5, the semicolon 
after DB should be a comma, as the following words refer | 
to the preceding letters. In the next line, after “ vessel ” 
should be 4 semicolon, whilst the semicolon after D, | 
in the same line should be a comma, as the following words 
refer to the preceding letters. 
In the ninth line it should be 
sin. @ X cos. a 
and in the fourth column.of the Table at the end of the paper 
the first number should be 6.8 instead of 68. 
The insertion of these corrections will greatly oblige. 
Your obedient Servant, | 
London, May 9, 1970. Cc. G. Gumrrt. 
To tae Eprron or Evervrenrre. 
Sin,—Referring to the of Mr. Gumpel’s paper, | 
published in Exerxeertye last week, and read at the meet- | 
ing of the Naval Architects, permit me, im justice to myself, | 
to meution that the statement to the effect t the invention | 
so widely known asthe Lumley Rudder is — from Mr. | 
Ruthven’s rudder, was at once contradicted by me in the 
discussion whieb followed, and that Mr. Gumpel, in his reply, 
apologised for his misstatement. 1 further pointed out 
the records of the Patent Office show that my patent for 
rudders preceded Mr. Ruthven’s oy a long time. 
Sir, yours i 


I anh, iently, 
May 10, 1870. Heway Lewter, Assoc. 1L.N.A. 


NOTES FROM SOUTH WALES. 


The Welsh Irom Trade — At some of the large iron making 
establishments in this district, the long continued is 
beginning to be felt, and unless « i i i 
the course of a few days it is feared 
works will have to be for 
however, satisfactory 'to find that if 

. activity will continue to be witnessed at all the 
establishments for some months to come, although it 
be said that any contracts of importance have 
entered into during past week, As the season 
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ually dying away, i 
g pwn | with® y; is becoming more fully 
lised, inquiries steadily 1 - g, and t dene ts 
coming more certain than they have of late. The Ebbw 
Vale pany, in addition to their Russian and American 
engagements, are also rolling rails for Switzerland, to which 
i quantities for the lines 
. e total quantity of iron 
shipped daring the week reached 12,708 tons, 7 
being ex from Cardiff, and 64514 tons from Newport. 
Pig iron, of the best brands, is in fair request, but the 
quantity of bars exported during the week is not so large as 
a few weeks ago. 

The Forthcoming Fine Arts Exhibition at Cardiff.—There 
is every probability of the [forthcoming Arte and ustrial 
Exhibition at iff fully realising the anticipations raised 
as to its success. The committee have received a large 


? 


f 


number of communications from intending contributors, | men, 


among whom are several connected with 
The South Wales Railway Company have shown 
liberality by informing the committee of their intention to 
return all goods free of cost. 

The Merthyr Sewage Scheme—On Thursday the motion 
of the Attorney-General cv. the Merthyr Local Board 
Health was brought on, by order, before Romily, in 
Rolls Court. Sir BR. Baggallay, who ap for the Local 
Board, said the motion was adjourned a fortnight since for 
the purpose of enabling the Government officer to make an 


put into operation to remedy the impurities which 


and and the Severn WwW. and 
ood ets eek irre eae Renee al eee! 


Se ete 


‘ f 
“had deemed it 


Septiaied © this 
-ways, and distri 
ining whether the Board 
staff at its command and 
town, such committee to consist of ratepayers 


| property in the parish, and that this 


to the 21st instant to receive their report.” 
of the committee brought the meeting to a close. 
The Tin Plate Trade—A slight improvement has taken 
lace in the tin plate trade during the week, and a few sales 
— been effected at higher rates, 

The Sewage Question at Gloucester.—At the meeting of 
the Gloucester ‘lown Council held last week, the mayor 
brought forward the question of the of the sewage 
of the city, and read from a ich had been forwarded 
to him by Mr. Monk, one of members for the city, the 
very decided opinions given by Dr. Letheby and others that 
the irrigation system was a failure, and the chemical precipi- 
tation system a comparative success, He declared that Glou- 
cester had been simply waiting and i 
pounding of some system generally 
so that it might not have to waste the 
12,0001. which it would doubtless take to 
that had only a few years ago cost 16, 

He indignantly repelled the accusation of the Severn Con 

servators and others who had singled out Gloucester for 
special condemnation, and demanded wherein could be the 
truth of the outcry against Severn pollution, and its effect 
upon the salmon, when, as a fact, the fish had undoubtedly 
increased alike in number and size in the upper water. His 
worship disclosed the fact of the city surveyor having already 
prepared a plan for dealing with the city sewage at the 


consider the question and report upon it to the Board, which 
was agreed to. 


inapection of the works which the Local Board of Health ie proper time, and proposed,the appointment of a committe to 


Attorney-General complained of in his motion. It was 
undoubted fact that the defendant had completed a second 
set of beds; but still he was bound to admit that there was a 
difference of opinion between Dr. Letheby and his clients’ 
representative as to the efficiency of the measures which had 
been adopted, and he ventured to think that although there 
had not been a ect removal of all offensive matter from 
the sewage before it was discharged, a large amount of im- 
purity had been resisted. The stream into which the 

passed was, no doubt, in uence of the previously 
existing impurities, entirely unfit for domestie purposes. 
The Local Board had obtained an analysis of water procured 
both from above and below the stream where the sewage 
entered, and had ascertained that the impurity above was 
greater than that below, showing that anything like heavy 
rain stirred up the impurities, though the practical result of 
what has been done had been considerably to reduce the 


| amount of the impurities. It should be remembered that the 


sewage was disc’ into a stream which of itself was 
impure and fon), and that the Local Board had not aug- 
mented that impurity to any material extent. The question 
then arose, therefore, whether they had substantially altered 
the existing state of affairs. An vement had been 
obviously made, but if his Lordship t 
of Health were bound wholly to purify the stream, i would 
be useless for him to occupy the time of the court. His 
Lordship said he should not give an order of sequestration 
without due consideration, and consequently he should 
se the whole of the evidence and papers before giving 
is decision. On Monday, it became known that the Master 
of the Rolls had made an order for the sequestration of the 
rates, and condemned the Board of Health in the cost of the 
suit. The order is not to take effect unti) the 27th instant. 
A special meeting of the Local Board was held the same 
afternoon, i appeal against the decision 
of the Master of the Rolls. A deputation was also appointed 
to wait on the Home Secretary on the subject. 

The oe Iron and Wood Shipbuilding Works.-Some 
extensive alterations are now being made at the above com- 
pany's yard. Ip addition to several new sheds, it is contem- 
plated to len; 
and so make it more adequate to the requirements of the 
port. 

Be-starting the Tonmawr Colliery.—After a considerable 


stop the Tonmawr Colliery, which is situated in the | ;, 


Dn urhood of Briton Ferry, has again started, and it i 
aid that operations will pesdlly be carried on with aieal 
vigour. 

The Portnewynydd Works.—The machinery at these works 
which were recently purchased by Mr. Henley, of North 
(roclwich, io being tepeised, cud int 9 very chert, time 
Riley <Usb tas gencat ontaes 18h otal Mr Honlers 

,¥ \ 
extensive works ; ory the resident sub- oe 
Williams, fortherty of Blaenavori and Meti 

Local Railway Bills in Parliament.—The Newport Rail- 

wey Bill has been read a third time in the House of Lords 


the present dry dock by about 60 ft., | 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesprovuen, Wednesday. 
The Cleveland Iron Market.—Yesterday there was again a 
large attendance on ‘Change at Middlesbrough, and the market 
closed firm at the following prices: Ne. 1 54s. 6d., and No. 3 
52s. There was a good demand for iron for the Continent and 
for local consumption. Some makes are sold up to 1872. Since 
our last notice the Cleveland Lronmasters’ Association returns 
for April have been published. ‘They show that there are 102 
blast furnaces blowing. The make is shown as follows: 
Make. 
Tronmasters’ Other 
Association. Makers, 

Month ending. tons. tons. tons. 
30th April, 1870 - ... 115,615 ... 24,107. ... 139,722 
30th April, 1869... 96,780 ... 22798 ... 119,578 
Bist March, 1870 ... 118,771 ... 28,449 ... 142,220 


Total 


Increase upon April, 1869 =... 20,114 
Decrease upon March, 1870... 2,498 
| Shipments Foreign. 
| 30th April, 1870... 22,885... nil ose 22,885 





i ; % Shipments Coastwise. 

30th Apri], 1870... I7,81l . 1683 .. 19,494 
j Makers’ Stocks. 

| 30th April, 1870 ... 54,211 .. 17,056 

| 31st March, 1870 ... 58417 ... 17,010 


Decrease upon March, 1870 


Warrant Stores. 

| 8rd May, 1870 iy 5a4 

| 5th April, 1870 

| used to forward the construction of the blast furnaces in course 
| of construction by the following firms: Bolckow, Vaughan, and 
Co., two at Eston and one at and 


ison, Pease, and Co., two at Middlesbrough ; 
Lega ‘and Co. two at Middlesbrough ; Samuelson and Co., two 
at ; Bell Brothers, two at Port Clarence, Middies- 
brongh ; the South Durham Iroti Company, one at South Dur- 
ham; the Weardale Iron and Coat , two at Tadboe; 
and the Consett Iron Compuny, one at Consett. Trade generally 
remaingin a very healthy condition. 














Wrightson, ond Dezel Stocktow, are 
sin ence aerate ee a 
asively to marwe continue 'e 
builders-on the 1 are ining “y 
vessels of various sizes. = 
The Sunday Fettling Suet. —The Board of Arbitration 
and hace you of ge of 
adjou meeting at i > oR , in 
buildings, to resume the scatienton of the question of Sunday 
fettling. The meeting was private, but the flowing particulars 
were commanicated at the close: 
fettling can best be avoided consistently with starting the works 
en the Monday morning, which bas formed the subject of con- 
sideration at several recent meetings of this board, again 
under discussion—first at a meeting of the standi 
and then at a largely-attended meeting af the board. e 
the president of the board, presided, Mr. o~ occupied the 
vice ci.air. Mr. J.T. Bell, president of A 
Association for the present year, reported to 
accordance with the undeftstanding come to 
the employers had had a’meeting, and fuily 
tion, and certain resolutions, which he réad, expressive 
of tbe opinion that fettling by. puddiers. on 
pensed with consistently with. starting the on Monday 
morning by doing the main part of the fettling on the Saturday 
afternoon, and in cases where furnaces needed extensive 


y some of the members; bat eventually 
ing readlutiov, moved by Mr, Williams, and seconded by Mr. 
Trow, was unanimously adopted, it being understood that the 


conferences therein recommended should take place within a 
fortnight: “That, inasmuch as it is the practice of some works 
to do no fettling on Sunday, and ‘yet to work for the most _ 
on Monday, this board advises that the employers and puddlers 
of the several works connected with it confer as to the practi- 
cability of adopting a like system (which this board considers 
very desirable), and that they beinvited to express their opinion 
by ballot.” 


The Sanitary Condition 
meeting of the Town Cou 

week, it was resolved to equa 
committee of the British. appointed to inquire into 
the drainage of towns and the. of sewage. There was 
a long discussion with re portions of evidence re- 
specting the — c “Mewcastle given by Mr. 
Robert Rawlinson, C.B., befate a Royal Commission last 
year, and it was stated that. ege sums of money had been 


spent in E 4 pt was re- 

solved to aille: ia the House 

of Commons upon what ity he bad made his stateme: ts. 
The New Mi —— Yester- 


day the Town Councit 

town clerk (Mr. I. T. Belk} itistracted to wait upon the 
local Government Act officer authorities with the two plans 
suggested for the drainage of the borough of Middlesbrough, and 
ask the authorities to advise the Corporation as towhich plan 
should be carried out.” If the authorities consent to decide this 
matter a great deal of local feeling will be effectually quelled. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—There has again been a good 
deal of fluctuation in the price of pig iron, and the market bas 
not been altogether free from suspicions of a “rig.” This day 
week 56s, 8d. cash and 57s. one month were paid at the opening 
of the market, but later in the day business was done at Sts. 3d. 
cash and 56s. 6d. one month. At thecioseof thé market on the 
following day buyers offered. 572, cash and 57s. 4d; one mong. 
On Fridey merniog there was « further advance to 47s. 7}4. 
cash, and 58s. one month, but 3d. less was afterwards accepted. 
On Monday the market was steadier, and a good business was 
done at 57s. 104d. 3 57s. 9d. one walt ee and 57%. Nag 
57s. 44d. cash. The highest prices paid yesterday were 
one month, and S7e. 9d. owt To-day the rharket has again 
been steady, the prices i 
No. 1 Gartsherrie and 
No. 1 G. M. B. at 57s. 9d.; and Na. 3.at } 
furnace, which has been standing idle for a considerable 
of time at Summerlee fron Works, bas this week been blowy in, 
and is now in’ fall operation. is also another furnace 
being blowu in at the Portland Iron Works, Hurlford; near Kil- 
marnock, 
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scarfed together like timber. 

(No. 1887, 84.) Clinton Edgcumbe Brooman, of 166, 
Fleet-street, patents, as the agent of Joseph Jasper and Co., 
of Liege, Belgium, a form of spring dynamometer or weigh- 
ing machine adapted for being attached to a crane chain so 
that it can be used for ascertaining the weights lifted. It 
would require drawings to describe this apparatus which 

several ingenious features. 

(No. 1890, 44.) Edward Henry Cradock Monckton, of 
the Oriental Bank Corporation, Threadneedle-street, patents 
some curious methods of manufacturing iron and steel which 
it would be difficult to describe briefly. In smelting Mr. 
Monckton discards the ordinary blast furnace and subjects 
the ore to the action of blow pipe flames, while he also in 
preparing the ore subjects it to a complicated course of 
treatment including the application of electricity —several 
modes of producing electric currents being, by-the-bye, 
included in the patent. Amongst other things Mr. Monckton 
proposes to blow superheated steam on or into a mass of 
melted iron in order to decarburise it. This is a proposal 
which was made and abandoned long ago. 


(Suz No. 1916.) 

(No. 1892, 1s.) Richard Olpherts, of Ardee House, 
Ardee, Ireland, patents improvements in indigo presses 
designed to obviate the trouble and damage to the indigo 
which arises in ordinary presses from the wrinkling of the 
cloth in which the indigo is enclosed. One of the main 
improvements consists in the application of rods or rollers 
which pass through bands attached to the back of the cloth 
and hold the latter round the edges of the bottom of the 
press so as to prevent the bending and cracking of the cake 
of indigo when the cloth is being adjusted. 

(No. 1894, 44.) William Pidding, of Walcot-square, 
Lambeth, whose impudent circulars we noticed in this 
journal about a year ago, patents his wonderful and inde- 
scribable portable rails, wheel spokes, &c. 

(No. 1895, 84.) Anton Joseph Glas, of Bedford-street, 
patents an arrangement of decorticating machine which 
appears to us worthy of special notice. We shall publish 
engravings and a description of this machine shortly. 

(No, 1899, 10d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Adam Scott 


B 


(No. 1914, Is. 64.) 
David Thomson, of 3, Old-street, patent 
steam road rollers which we intend to fully describe 

( 1916, 10d.) Johan Henry Johnson, of 47, 
inn- patents, as the agent of Henry Giffard, of Paris, 


i 


injector. The sketch in the preceding colamn shows the 


t proposed. 
(No. 1917, 1s.) David Birse Park, of Fraserburgh, 
patents a method of removing animal and vegetable deposits 
from the bottoms of vessels by passing over them a series of 


linked together so as to form a kind of chain of rollers which 
is to be passed under the bottom of the ships and hauled 
fore and aft. The idea is an ingenious one, but we fear that 
the barnacles would be delighted by finding that there were 
very many points where the rollers did not crush much. 
1926, 1s.) Seth Joy, of Manchester, patents 
arrangements for removing the dust from rag machines and 
“shake woolleys” by means of an exhausting fan. 

No. 1931, 4d.) Alfred Henry Still and Denny Lane, 
of Cork, patent using in the manufacture of gas a mixture 
of coal tar with small coal, or with small coal and breeze, 
this mixure being first treated in a pug mill, and being 
subsequently crushed under heavy edge runners or by 
crushing rollers. The mixture thus ground is placed in the 
retorts either by itself or mixed with the ordinary coal ; and 
it is claimed that the system increases the illuminating 
power of the gas and converts the breeze or small coke into 
good large coke. 

(No. 1939, 4d.) Charles Cochrane, of the Ellowes, Upper 
Gornal, patents, methods of deoxidising iron ore before 
treating it in the blast furnaces by subjecting it to the 
action of carbonic oxide gas which has been highly heated 
for the purpose. 

(No. 1944, 84.) John Lomax, of Hulme, patents a 
method of preventing the backlash which frequently occurs 
when millstones are driven by a single cylinder engine. 
This backlash arises from the tendency of the stones to run 
at an uniform speed while that of the engine is subject to 
some variation. To prevent this Mr. Lomax proposes instead 
of fixing the pinion on the millstone spindle, to connect to 
the latter through the interventioa of springs, so that even if 
the stone overruns the engine to a slight extent the pinion 


and its wheel will be maintained in driving contact. The 
annexed illustration shows one arrangement proposed, a a 
being the springs through which the power is transmitted. 

(No. 1946, 8d.) Alexander Clark, of 53, Chancery-lane, 
patents, as the agent of David Harrison, of Fayette, U.S., a 
fearfully complicated system of constructing railways, this 
system including check wheels and inverted rails for pre- 
venting carriages from running off the line, racks, spur 
gearing, and other little trifles of that kind. 

(No. 1956, Is. 2d.) James Howard, of Bedford, patents 
various improvements in the construction of horse-rakes 
which we noticed in our account of the last Smithfield Show. 

(No. 1958, 8d.) George Cranston Haswell, of Edinburgh, 
patents so making the directing pipes of fire or garden 





engines that they, in a addition to having a plain straight 


in the construction of the well-known Giffard | passing 


rollers so as to crush them. The axes of the rollers are} high-pressure 





(No. 1971, 84.) Douglas Hebson, 
the water from a surface 
filter before returning it to the boiler, so 
it grease and other impurities. 
arrangement for enabling the two slide valves of 
engines to be driven from the 
same time affording means for 
- valve without affecting that of the 
(No, 1977, 84.) Alexander W: 
t of 


iis: 


Es 


for driving the knife bar is dispensed with and a pai 
cams bearing upon tappets on the knife bar are used 
place. 

(No. 1986, Is. 4d.) Andrew Barclay, of Kilmarnock, 
patents the arrangement of expansion valves for steam 
engines, of which we pablished engravings and a description 
on page 134 of the present volume. 

(No. 1994, 84.) Henri Adrien Bonneville, of 10, Sack- 
ville-street, ly, patents, as the agent of Jean Clunet, 


a 
Fa 


disgrace that patents should be granted for such obvious 
absurdities. 

(No. 1996, 10d.) Sam Smithson, of Heckmondwike, and 
George Senior and John Inman, of Brighouse, patent con- 
structing valve taps so that the joint, when the tap is closed, 
is made between annular corrugated surfaces and a soft com- 
position—such asa mixture of lead and antimony—let 
into the seat. They also make the spindles of such valves 
conical, so that they fit into a gland or box, and do not 


require packing. The annexed sketch shows one form of 
these valves. 

(No. 1998, 1s.) George White, of 68, Cheapside, patents, 
as the agent of William Dorning, of .Polgardi, Austria, a 
form of rotary engine which appears to be neither better 
nor worse than many such machines for which patents have 
been obtained by other inventors. 

(No. 2001, 4d.) William Frazer, of 5, East Parade, 
Newcastle-on-Tyne, patents a mixture for lining puddling 
furnaces. According to one set of proportions this material 
is formed by mixing 5 cwt. of refuse oxide of iron, or what 
is usually called burnt stone produced by the roasting of 
sulphur pyrites; 1 ton of chalk cliff or limestone, and 
1} ewt. of hammerslag or other refuse oxide of tron from forges 
or mills, This mixture is melted in a furnace and then 
tapped and run out, it being finally broken up and used as 
fettling in the ordinary way. 

(No. 2009, 1s. 24.) Perry Green Gardiner patents 
arrangements for employing india-rubber and spiral steel 
springs in combination, these arrangements involving ne 
novelty as far as we can see. 

(No. 2014, 84.) Isaac James, of Cheltenham, patents 
machinery for crushing bones, stones, &c., which it would 
require drawings to describe. 

(No. 2016, 10d.) Jobn Hart, of Leamington, patents 
arrangements for separating, distributing, and utili 
sewage by self-acting means, of which we may perhaps 
have something to say in a fature number, bat which we 
cannot describe briefly here. 

(No. 2019, 1s.) John Clark, of Paisley, and Archibald 
Ewing, of Glasgow, patent an arrangement of self-acting 
boiler feeder so constructed that when desired the water 
may be heated before it enters the boiler. % 













respect with 150 Jb. 
Now, I can perfectly understand that a heavy 
pulling a train load double that of a 


not consume double the quantity of fuel; also, it is quite | i 
is 


cylinders, and if te 
mical consumption of fuel, the 
1 would 


clear, that the cost of haulage of a ton of merchandise 
lesa with heavy goods trains than with light ones. Mr. 
Spooner’s statement, however, as regards consumption of 
fuel, is to the effect that economical advantages are ob- 
tained, popes fase train loads are the same. 

It is a well-known fact, that in the case of stationary 
engines, four cylinders of a total given volume are less econo- 
mical than two cylinders of the same volume, and working 
under the same conditions ; it seems, therefore, strange that 
a four-cylinder locomotive should consume less fuel than a 
two-cylinder one, doing the same amount of work. But on 
the other hand, the loss of power by friction and shipping, 
and consequently the rate of consumption, must be much 
more with a locomotive having all the coupled wheels 
driven from a single pair of cylinders than with an engine 
having the wheels arranged and coupled in two or more 
groups, driven by independent pairs of cylinders. On page 
85 of the present volume of EnGrINERRING you insert a letter 
from “G. A. H.,” suggesting to work each pair of driving 
wheels by separate cylinders, The practical objections to 
this plan are obvious: I am inclined to think, however, 
that such procedure would be a most economical conversion 
of boiler power into tractiveforce. Again, the two cylinders 
of an ordinary railway engine will be found often too 
powerful, as, for instance, over level portions of a line, and 
in order to conform cylinder power to diminish train resis- 
tances, the regulator will have to be almost closed and the 
link motion put nearly on mid-gear. But under this con- 
dition of working, the effects of “ wire drawing,” compres- 
sion, condensation, and cooling of the cylinders, will be such 
as to cause a very useless waste of steam power. M. 
Polonceau’s experiments on the Paris-Orléans Railway, 
show clearly that a very short cut off is injurious to econo- 
mical working, and that the best results are obtained with 
an admission of about half. In this respect, the four-cy- 
linder engine will possess absolute advantages over the 
ordinary two-cylinder engine. Assuming both engines are 
working with a 50 per cent. cut off; now if the power has 


been diminished by one half, the admission of steam in the | °” 


two-cylinder engine would have to be changed to about 
25 per cent.; in the four-cylinder engine, on the contrary, 
one cylinder pair could practically be shut off without alter- 
ing the rate of admission in the other cylinders. I say 
practically because a small quantity of steam might be ad- 
mitted in order to lubricate cylinders and valve faces. 
Granted on English railways, the cost of fuel per train 
mile is but a small percentage of the total working ex- 
penses, but abroad the higher price of combustibles affects 
this proportion very differently; if heavy, continuous 
inclines have to be worked, as on the Semmering, the cost 
of fuel may amount to even 50 per cent. of the total cost 
of traction. Any statement with reference to economy of 
consumption must therefore command great interest. 


cases. 


BOILER 


explosion at 


readers. 
Your } 


8 
public under 


tleman of 


On the Northern Railway of France, the results of ex- } in brick 


periments and of regular service with the Petiet and Meyer 
engines, tend to establish a more economical consumption 
of fuel with four-cylinder engines as compared with ordinary 
locomotives, for the same amount of work done, The 
Meyer double bogie engine “YAvenir” of about 50 tons 
weight, and of similar as Mr. Fairlie’s 
“ Progress,” works im the neighbourhood of Arras goods 
trains, made up of 47 wagons, the weight of which loaded, 
has been found to be 640 tons on the weighing bridge. 
Pulling such heavy trains over gradients of 1 in 200 at 12 
miles per hour, the engine burns 58 Ib. of coals per mile, 
the boiler pressure being maintained at 150 Ib. per square 
inch and steam cut off at 50 per cent. of the stroke.» A 
corresponding quantity of fuel is usually burnt in the 
ordinary goods engines of the company, for the same duty 
performed, but the fuel used in the Meyer engine being of 
an inferior quality, there would be a balance in favour of 
the double bogie, More striking results were, however, 
obtained at Saint Gobain, where the Meyer engine was tried 


against the heavy eight-wheel coupled engines of the | of the 


Northern Company. The section Chauny-Saint Gebain on 
the Northern Kailway of France, has a gradient of 1 in 654 
for 24 miles in length; the curves varying from 13} chains, 
down to 4 chains radias, It is evident that on stich 4 line, 
the performance of an articulated engine would compare 
favourably with an ordinary locomotive, and as was to be 
expected, the trials at Saint Gobain have fully demonstrated 
the great superiority of the double bogie four-cylinder 
engine. The i train was of a weight of 304 
tons, distributed over 22 wagons. . These. were taken up 
the incline at an average speed of nearly 14 miles per hour, 
the boiler pressure from 135 Ib. to 150 Ib. to the 
square ineh. The fuel burnt was 694 ib. per mile, whereas 
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‘the eight-wheel coupled 
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I 
Seraing, May 1, 1870. 


Srn,—A Bill, providing for compulsory ion of steam 
boilers will soon be before Parliament, and may pay be- 
come law. This fact, and the evidence given by prof 
witnesses at the ing cti t boiler 


two subjects, which, I 


preciation 
value of the special experience and ability of the engineers 
of our present boiler societies, anc 
of universal and pe ‘ 
hope to be allowed a few remarks, ome 
otherwise both able and practical, have 


subject of stationary 
and that errors may, and do, come 


YT find, from the 


TarcGFats 


remain, Sir yours faithfully, 
A. Bronwen, 
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METHOD OF LUBRICATING CRANK PINS. 
DESIGNED BY MR. JOHN TENWICK, SPITTLEGATE IRON WORKS, GRANTHAM. 
rics. rie. 





We annex illustrations of a neat arrangement for lubrica- 
ting crank - pins, designed by Mr. John Tenwick, of the 
Spittlegate Iron Works, Grantham, and which has been, we 
believe, successfully applied by Messrs. Hornsby to their rea 
ing and mowing machines. ing to the figures it will 
seen that the crank disc is cast with a cavity, a, a, for con- 
taining the oil, this oil being introduced when necessary 
through the hole, ¢, which is ¢ by a suitable plug. The 
boss or socket of the crank dise in which the crank-pin is 
fixed, has one or more holes in it which give the oil access to 
the pin, while the latter has also holes in it (see Fig. 3), 
these communicating with a hole bored down the axis of the 
pin as shown. In this last mentioned hole is placed a re- 
gulator plug, this plug—which is secured in bya i 
having a groove formed in ite upper side. is groove forms 
a channel of communication between the two radial holes, 
and thus, as the crank dise revolves the oil can enter at one 
of these holes communicati with the cavity, a, and flow 
out to lubricate the crank-pin ing. 








THE LE CHATELIER COUNTER PRESSURE 
BRAKE. 


To tus Eptror or Evotyggnixa. 

Str,—A paper ing M. Le Chatelier’s plan of using 
counter-pressure steam as a brake in locomotive engines was 
read by Mr. C. Siemens at the meeting of Mechanical Engineers 
at Birmingham in November of last year, and a further discus- 
sion on the subject was resumed at the ing in January of 
this year. Business prevented my attending either of those 
meetings, and as I have just received my copy of proceedings, 
as amember of that Institution, I trust I may, without its 
being considered 9s a breach of privilege as a member, state my 
views of the subject before your readers. 

So far as to brake power obtained from this system, it is 
neither more nor less than that attained by reversing the en- 
gine. In one portion of the paper it is stated: “The result of 
the reversed working” (as ordinary engines) “is consequent! 
that at each stroke of the pistons, or four times darin cach 
revolution of the wheels, a certain quantity of the 
from the smoke-box is pumped into the boiler. These 


large engine running at a speed of 26 miles an hour with 


| 
. 
il 
f 
a 


; 
F 
; 
i 
ee 
4 
iE 
eT 
55 
eee 


sf FI 
itt 
tl 
SHE 
ste F 
itis 
a" Boe 
Liz. z 
- ae 
ite 
pet 


£8 
i 
8 FFs 


: 
i 
HG 
: 
y 


h 
i 
t 
! 
Frce 
ral 


FF 
rr 
fe 
ji 

F 
if 
i 
f 


itl 

nl 

F 

eee e 
; 
he 

iat 





none ever enters the cylinders. Air compressed to one-ninth 
of its original bulk will have a pressure of 120 ib. to the square 
inch, and, therefore, as the two pi as air pumps travel 
through 24 ft. per second there will be 4) cubic feet of air at a 
pressure of 120 Ib. to the square inch pumped into the boiler 


ey nee 
The specific gravity of air is twice that of steam at the same 
re. Consequently, when tie air enters the boiler it must 
dion to the surface of the water and raise the steam 
above it. As soon as the pressure of the air and steam in the 
boiler exceeds that due to'the temperatare of the water, a stop is 
t to the generation of steam, and as the steam space in the 
iler has been taken as 135 cubic feet. and the air is being 


pamped in at 4.5 cubic feet per second = 90. And there- 


fore in ~~ / seconds the steam space of the boiler is filled 
with air which has lifted and driven out through the 
safety valves all the steam it contained when the engine 
was first reversed, that is, assuming the pressure of the 
steam at that time to have been tall up at 120 Ib. to the 
square inch. If at this stage attention is paid to the colour of 
that which is passing out at the safety valve it will be seen to 
lose its whiteness, and assume more like lead colour, and that is 
when air is escaping. You may then place that very sensitive 
thermometer, your own hand, into the air that is escaping with- 
out feeling any sensation of pain. What then has become of this 
heat that has been supposed to have done so much mischief? 
Is it not rather a proof that it had lowered the temperature of 
the metal in the cylinders very considerably below 352°, the 
temperature of steam at 120 lb. per square inch pressure? Then 
as to the question of lubrication. On all well managed rail- 
ways in this country oil is used in the cylinders for that pur- 
pose, and why will that not continue during the time the en- 
Soh we in reverse gy: ‘ant the effect 
upon the engine in question working at t given, as- 
suming it’ to be so arranged when working from gear full power, 
cutting off at 70 per cent. and ing at 90 per cent. It 
is very evident that when the engine is reversed to full gear 


is near to or remote from the cylinder. 
lead given to the slide valve before the piston 


then it will be found that 


part its full opening, say, of an inch in 

part of a second of time. piston will be moving in the 
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except to leave them as they are on the carriages, and use them 
a8 an auxiliary means for stopping the trains in case of emer- 
gency. Ifthat is all the use that is to be made of them, I very 
much fear that when they are wanted they wiil be found out of 
order and 
oa i Seeding sand ah poets thm fens 
al in i 8 trains ing 
inclines. N: a oes veral “4 — — all the 
er possessed system is simply what can be attained 
by the same engine reversed; and as we have known so many 
cases of runaway goods trains down inclines, when the rails have 
been in a bad state for adhesion; that what has been considered 
an ample amount of brake power without reversing the engine 
when rails have been in .o state, has not been found 
sufficient when they are in a bad state to control the speed and 
keep the train in safety. If, in using the engine reversed in 
addition to what was found sufficient on ordinary occasions, was 
not sufficient to keep the train in safety, what shall we say if we 
are left to the retarding power of the engine alone? 

It has been said that by the use of this counter-pressure 
brake it prevents the wear of the rails, and that when steel rails 
had been ordered to be laid on inelines, on the introduction of 
the Le Chatelier counter-pressure brake, it was found that steel 
rails were not necessary, and they were put to other use. Now 
what more can be said in favour of any invention which is no 
more in effect than that we have had at command for the last 
forty years? It would, I think, require a nice calculation to 
ascertain the wear of rails between an engine retarded by 
counter-pressure steam in the cylinders, and the same engine 
retarded to the same extent by brake blocks against the tyres of 
the wheels. And also to show that there was less wear of the 
rails by concentrating the power to the two, four, or six wheels 
of the engine, or of the same amount of retarding power by 
twelve wheels on the rails by a system of continuous brakes on 
the train, which would then have the power of the engine to be 
brought into action as an additional means of safety? If we 
are to d upon the counter-pressure brakes for controlling 
the of heavy goods trains down long inclines, and even 
supposing that system should be considered as ically suf- 
ficlent for the purpose, what shall we say to its drawing a heavy 
goods trains up the incline, and one of the coupling chains or 
draw bars give way? The counter-pressure system in the en- 

ine cannot be of the slightest use in controlling the speed of 
train that is broken away from it. 

It will naturally occur to those in favour of the Le Chatelier 
that as it is found to work so well in France why should 
it not work equally as well in England ? 

My answer to that is that it may have been found to work well 
in France, and no doubt they are satisfied with it or they would 
not continue to use it. But that we can do better in England 
by the use of brakes, which will give a sufficient amount of re- 
tarding force yet never skid the wheels. A force, too, that can 
be applied with absolate certainty by either the driver or the 

in less than one-fourth the time that the strongest man in 


France can reverse his engine with ordi slide valves without 
shutting off steam, and that the author of the paper in question 
states it is recommended should not be done. 


I will, if you will allow me, on some future occasion, resume 
this subject, as to brakes, the mode of applying them to both 
passenger and goods trains, and an estimate of their effect. 

Yours respectfully, 

Mildmay Park, London, N., May, 1870. Wa. Narvor. 








Aspuatt Pavement.—The Commissioners of Sewers for 
the City of London are showing a worthy desire to solve the 

vement problem, especially as to the value of asphalt. 
Nese then, tue years cinse an emivable ples of granite 
penne Gut eee instead of by lime and sand, was 
laid in Duke-street, Smi , and the experience gained 
there seems to prove it to be the best adapted to sustain the 
heavy and severe traffic of the London For two years 
i the Holborn traffic, which now passes over the 





from this to water, 
Stig sca area bine 
Mr. Pedier for brought it into use in London. 











May 13, 1870.) 








THE EJECTOR-CONDENSER. 
Morton o. Barciayr. 

Lonp Paesipent’s Appress, Wednesday, March 30, 1870. 
(Concluded from page 318.) 

I am not aware, gentlemen, that there arises under 
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case upon anticipation really comes to turn upon 
speaking of injectors will understand. I 
raiog to deal with thet eopursaviy. But 0 regards the applice- 


tion of the patent invention to 


the first | 


the argument of Mr. Watson, 

he really makes no separate and distinct case upon this first 
counter-issue, except that alternative one which upon | is 
the prior existence of the apparatus now lying on the table. 

‘The sscnnd need thik aounberddantun, will 


ener, you will understand, are 
entirely withdrawn from your consideration. The defender con- 
sents that the pursuer shall have a verdict upon these; in short, 
he gives them up. AS 
Now, gentlemen, there is just one other matter remaining for 
consideration. This is a patent for au apparatas whieh is not 
applicable to steam engines only, but is applicable to injectors ; 
that is to sy, the apparatus may be used in such a way as to 
make an improved injector for feeding boilers and the like, and 
Mr. Watson says that this use and application of it is not new. 
Now this is a question of fact. I don't think there is a great 
deal of evidence upon it, and above all, I think there is very little 
evidence on the part of the defender. It seems to me that all the 
evidence, or at least all the important evidence on the subject, is 
to be found in that of Professor Rankine and Mr. Bramweil, and 
I shall refer you to that very shortly. Professor Rankine says : 
“* An injector is an apparatus in which steam, by lateral action, 
drives water into a boiler, or into some place where there is a 
high pressure to be overcome. There was 4 well-known apparatus 
invented by Giffard. In Fig. 8 of Morton's specification, the 
area of the steam nozzle is so proportioned, that the sectional 
area of C' is greater than that of the annular steam jet, A',” 
and then he refers to a part of the specification to which I must 
now call your atiention. The way in which Mr. Morton intro- 
duces the application of his inveation to injectors is this; * My 
said invention alvo inelndes the application and use of a lateral 
induction tube or tubes in combination with the instruments for 
feeding boilers known as ‘ injectors,’ whereby they are rendered 
self-acting, and may be made to work by the intermiiteut action 
of exhaust steam or with steam direct from the boiler, regulated 
by a boiler float or any other equivalent means of admitting 
steam to the apparatus. And the chief novelty in this said 
arrangement consists in so proportioning the area of the steam 
nozzle that a vacuuin is maintained at all times while the steam 
is ‘on’ in the cold-water pipe, and there being no movable parts 
but the regulating spindle or valve consequently julting or prim- 
ing, cannot stop the working of the * injector’ seen or in- 
struments, as Las beretofore been the case with them when being 
used.” 
In an after part of the specification, which is that referred to 
by Professor Rankine, p. 10, line 25, he says: “ And as in both 
these arrangements, Figs. 8 and 9, the smallest area at the 
throat, C-1, as described in reference to the former modifica- 
tions of these said improvements, is always greater than that 
of the annular steam jet at A-1, a constant vacuum is at all 
times, when the steam is on, maintained within the chamber and 
duct, D, so that the steam never blows back or heats the cold 
water therein, as is the case with other injectors as heretofore 
constructed ; consequently, the working of these improved in- 
jectors cannot be stopped by priming, jolting, or other such 
causes, as is the case so frequently with those now in use.” You 
see, gentlemen, therefore, that one of the great objects he kad in 
view in regard to these injectors was to make them what he 
calls self-acting, so that if by any accident the action of the in- 
jector was stopped, it could start itself again without the neces- 
sity of the hand of an attendant being used to start it, or, in 
other words, that it was not to be affected by priming, jolting, 
and other such causes—a very important improvement, you will 
no doubt see, especially in its application to locomotive engines 
upon railways. Now, what Professor Rankine goes on to say is 
this: “1 find nothing that Morton claims anticipated by any of 
the patents mentioned. He does not claim Giffard’s injector, 
but claims an improvement on it. I don’t find anything like 
Morton's proportioning in Giffard’s patent. Giffard has no 
application of fluids to produce exhaustion.” Aguin he says: 
** No. 42 is a model according to Fig. 8 of Morton's patent; and 
No. 38 is a corresponding model ot Fig. 2 of Giffard. I think 
the gradually widening induction tube i; necessary to make a 
good injector.” Now, that is a distinguishing part of Morton's 
description of his apparatus, the gradually widening induction 
tube. “ The nozzles are made adjustable. By shifting up the 
lower nozzle, you shut off the water jet, and by shifting up the 
upper nozzle, you shut off the second steam jet. You cannot 
adjust the proportion of the first steam jet at the throat to the 
proportion ef Morton’s patent, but you can the second.” And 
further on still he says: “ The induction tube in Giffard’s _ 
ratus contracts in its course, being wider at both ends. That 
contraction he specifies as a valuable part of his discovery. An 
injector is always driven by live steam, that is, by steam above 
atmospheric re, and it is no matter whether it comes from 
the bouler or from the exhaust pipe.” Then Mr. Bramwell says: 
“« The injector is apt to be stopped when applied to locomotives, 
by bumping, or in any sort of engine by priming, that is, by the 
water coming over from the boiler along with the steam. ja the 
ordinary injector, when this happens, it cannot start itself again. 
Morton gets over this difficulty by making the throat, C-1 and 
C, beyond the nozzle of a large size relatively to the area of the 
nozzle, A-1, and he has also made C-1 C diverging, that is, 
larger at the mouth than at the throat. In order to an injector 
working, there must be a current of actuating steam from the 
boiler, and the current of the water to be fed into the boiler, 
whieh current condeases the actnating steam. When the in- 
jector ceases to work, the water no longer arrives from without. 
That ie the cause of the cessation of action. In Giffard’s in- 
jeetor, the tube in the same position at © C-1 here is a small 
tube in relation to the full area of the steam inlet, and is a con- 











anticipated by the existing injectors, being really an improve- 
ment upon them. 

But I am asked to tell you, in point of law, that if yon 
should think that the improvement upon the injector claimed 
by Mr. Morton is not new, then that would vitiste the whole 
patent ; and I am sorry to ee that I do think so in point 
of law. Itis very hard; but if a man claims anything that is 
not new within his specification, he loses the whole, until he 
adopts that course which Mr. Watson suggested to you. He 
may go back and disclaim that part which is not new, and then 
keep his patent for the rest. ut that, of course, he has not 
done; and so long as that is not done, if there be anything in 
his patent that is not new, that vitiates the whole—at least for 
the time. But you will consider whether there is any ground 
for saying, in the case of the injectors, that there is not a new 
and useful improvement. Now, gentlemen, I rather think that 
exbausts the whole case, 

Solicitor-General; There is evidence that the large erecting- 
shop engine was used prior to September, 1869. 

Lord President: I don't think that is of any consequence. I 
am tot putting anything to the jury about time. I think you 
were absent when I suggested to Mr. Watson that we should 
take a verdict on each of the infringements separately, sv that 
if any difficulty arises about the time of that infringement, it 
may be left to the court. 

Solicitor-General: The only question, of course, would be in 
respect to the tine of the use of the larger engine in the erect- 
ing shop, because I contend that it is proved, as matter of fact, 
that that erecting-shop engine was used prior to September, 
1869, with the condenser attached, 

Lord President: Then you want the opinion of the jary upon 
that. You ean only get their opinion as 4 special finding, and I 
think it is not worth your while to raise it. 

Mr. Watson: I made no observation on the evidence on that 

int. 

Solicitor-General: But it might be pressed afterwards, that 
because it was subsequent to the date of the action, it could not 
be an infringement. 

Lord President: It remains for Mr. Watson to consider 
whether he can raise that afier the verdict. If it were found 
to be an infringement, the only thing he could do would be to 
move the court, notwithstanding of the special finding, if the 
others were not infringements, to enter up the verdict for him 
because that is subsequent to the date of the action, as be con- 
tends. I think he would have more difficulty than you as to 
that, so far as I can see. There is no other point in the case, 
is there? 

Solicitor-General: There is one matter I may be allowed to 
mention with respect to the first issue. I think your Lordship 
said that if No, 23 was used in the works, that constituted prior 
publication. 

Lord President: And was known to Morton; I always added 
that. I think you understood me, gentlemen, when we were 
speaking of No. 23, as to whether it was made and used in the 
works before the patent of 1867, I always coupled the statement 
with this, that it must not only have been made and used there 
experimentally, but that it must have been known to Morton. 

Solicitor-General: Used as an ejector-condenser within his 
knowledge. 

Lord President: I don’t mean practically used, but used ex- 
perimentally. 

Solicitor-General: As an ejector-condenser. 

Lord President: Just so. Now, gentlemen, that is really the 
whole case, and all I wish now to say to you before you retire to 
consider your verdict is just in a single word or two to recal 
your attention to the questions of fact that you have to consider. 
Phe issue which the pursuer takes is an issue which asks you 
whether the defender has infringed his patent, and he bas tiree 
preteen which he mentions; but you will be kind enough 
to extend it so as to make them four. There is first of all the 
apparatus at Addiewell; secondly, that at Fauldhouse; 
tuurdly, that at the foundry at Kilmarnock; all of which are 
confessediy of the same nature. But there is another place, 
and that is the fitting shop, in which there are two engines, one 
the little experimental engine, and the other a larger working: 
pe cre which the ae ame is the instrument of which I 
was speaking to you ow give me, it you please, a specific 
answer under that leading issue as to each di these enn and 
then with reference to the question about the injectors. 1 think, 
as it seems to be desired to raise a ion of law about that, 
it is desirable that we should have the fact specially found, in 
order that you may know whether the law arises; because, if a 
general verdict were returned, a question, and it may be a 
difficult one, might arise upon my ruling, and lead to a new trial 
in this case, when, after all, the jary _ the injector 
was a perfectly good patent invention. Therefore, you will be 
kind enough, gent further to give me your opinion upon 
the evidence whether Mr. Mortan’s invention, as applied to in- 


jectors, is a new invention, That is not expressly within any of 


the issues; bat in order to save parties from being exposed to 











ec 


COATING SHIPS WITH ZINC.* 


By Mr. Cuanuus Lamport. 


Mr. Cuateman and ng igo: I am very soery 
stead of a to-night, ve to present to 
Wien - committed ¢ 


to a on 4 simple means of applying sinc in a 
fluid state to ships, my authority and authori a 
communication whieh {had from abroad. The subject stood 
over for some time, as I was abroad en in other avoca- 
tions, and when I eame to look for t communication I 
found it was lost, and sufficient time has not intervened to 





works, with a reference to zincing, which a 
important difference from the usual mode ip 
country. When I ae eS ee mode, Fhe 
eurred to my memory, I found experiments did not 
bear out results which 1 expected, and was led to infer. 
had, however, in addition, a project of my own: but 
involved « very considerable outlay, and owing to a v 
of circumstances, one oceurring after another, which I 
not trouble you with, or detain you a ae 
periments were matters of utter impossibility for me to 

out in such a way as to warrant my bringing the subject 
authoritatively you as an Institution. | communicated 
with Mr. Merrifield, our , and at the same 


project as occurred to my mind, as might afford » hint toany 
gentleman working in the same line of investigation as my- 
7 ay hy gare meer de ro ame ose Sige do some- 
thing in course of the ensuing to test application 
of tide principle, as I m self in’ to do. 
Pw ng Penance spplying zine in 4 scp to the 

ide of a ship appear to arise two necessary preliminaries, 
which must be earried out. In the first place, an iron plate, 
as it proceeds from the rolls, is covered over with a thin skin, 
which is hardened, and under; compression, and presents 
a different surface of iron, a different of iron 
from that of the body of the plate, and this scale, or surface, 
or skin, or whatever term it is technically known by, presents 
a difficulty to the adhesion rong >. all ae 
Another necessary preliminary to application is, 
that the iron plate eS closely, if not quite 
attain, the temperature of the zine which is to be 
applied. Now this, of course, any one will see, would be a 
duhicult on the side of a ship. But the communication 
which I had from abroad mentioned the use of a flax which 
was different entirely from that used in this country, and 
ptm ar ries Sor a yg, Emer mes top i t 
way from that ised in this country, namely, by i 

it over the rad gongy whan and not by the eneunstan of 
that which is to be zineed in a bath. Now the 

which I intend, if cireurmstances are favourable, to — 

a course of experiments during the regen a as to 

ving 
ou the results 


which I have to apologise to you for not 
present, and for not being able to state to 

now), is simply this. Over the sides of the ship I propose to 
suspend a bath, with so much of a furnace attached as will 
maintain the zinc in a fluid state, and, of course, maintain 
the temperature at a sufficient height to do so. This bath 
being in contact with the side of the ship to a cortain 
extent, the plate inst which it is placed will become 
of « temperature, think, quite culicient to allow of 
adhesion if the seale is taken off. Intermediately between 
the bath and the ship, I propose to have what I may term a 
mould, which would consist of a steel plate ing like a 
quarter of an ineh thick, i 
upon it, so that the zine 
to it. Then round o 
boundary or edgin 
which I intend to »E, 
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Decessary 
the ordinary of what is called galvanising, 
Shieh ie, more propery speaking. ing. A epee 
the side of a ship has a different ratio, and different condition 
of contraction and expansion under heat from the iron plates 
of a ship. Provision, therefore, should be made in some de- 
gree for buckling, imperceptibly it may be, but quite suffi- 
cient to prevent the perfect edeesion of a thick zine plate 
over the whole sufface of the iron plate which has to be at- 
[ therefore propose, supposing it were 10 ft. long, 
with a breadth of 2 ft., to depend more upon the horizontal 
bands for the attachment of the'zine, leaving the intermediate 
unattached to the iron, but in close contact with it, 

a space, if the contraction were to vary, 

because the heat brought to bear on wey heey td 
tropical climate is so t as to cause a troublesome differ- 
of 1 that difference of expansion might be 

by the unattached portions between the bands. 

If my idea is a correct one, | should have attached to the side 
of a ship, by the sincing process, a sinc plate with a number 
of which tice only could @ to be suffi: 
ciently correct, wi any injury to the iron, without any 
expense in the structure of the ship, and which might be re- 
newed by « very easy , whieh I need not now explain, 
Shen enlession tanh talben, pitas $0 Gach ao Outen ua So tithe 
necdseary to resheath the ship. This, gentlemen, is just 

1 have been extremely desirous to 
lag it before you, in order that, if any of you take an in- 
this most important “—- you may avail your- 
the hints which I have offered to you. It is a sub- 
ject upon which really I think the future success of ships 
particularly if they are to take the round voyages 
le Russell yesterday spoke of as being neces- 
the success of cireumnavigation. They will, 

ink, get very foul indeed before they come back 
i¢ mative country; but should they be enabled, 


f 
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means, to have a zine sheathing put 
them, capable of easy renewal, 1 think that the 
ty will be obviated, and the expense and drawbacks 
voyages to the East, to China more especially, 
interfere so much with the advantage of sailing ships 
country, would, in a great measure, be done away 
I think, gentlemen, that this is a subject which merits 
attention as well as mine. I have, therefore, in this 
ventured to tell you what my idea is, and to ask 
a will be kind enough, if you take an interest in this 
any degree, to work it out with me, and I shall be 
ppy to co-operate with any gentleman who will do 
the next year. Having failed once, I will not 
yeelf to anything for the next session; but my firm 
tion is, itt have health, strength, and opportunity, 
this most important investigation. 
. Galloway: | am very happy to hear Mr. Lamport 
the importance of applying zinc ina fluid state. 
e have had the subject under consideration before, as to 
the importance of the application of zine, in order to prevent, 
the words of Sir John Hay, the destruction of Her 
’s Navy. I can only say—and I do not say it boast- 
ingly—that | shall have much pleasure in talking the matter 
over, and entering into some experiments with Mr. Lamport. 
I believe the thing to be quite practicable, and if Mr. Lam- 
and 1 should succeed, 1 hope the Admiralty will not 
us. 


Tet ee 
Pratt 
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INAUGURATION OF THE VIENNA 
WATER WORKS. 

Tax execution of this great work, after having been for 
eeveral years under discussion, has been ultimately decided 
on. The supply of water to Vienna and its suburbs comprising 

lation of about 800,000 inhabitants is a matter of the 

im . Hitherto the whole supply has been 

from the Danube. By the present me it will 

drawn from the Simmering, at the foot of the picturesque 

Ips, from two springs, viz.: Kaiserbrann and Stixenstein, 

whence the a oe will be conducted to the 

reservoir, the gel, @ spot situated on a 

neat Vienna. Here, on the 2ist of April, the Emperor 

of Austria solemnly inaugurated these works, attended by 

the Imperial family, the Austrian Court, the English and 

other atabaseadore, the nobility and municipal eouncil of 
all the notabilities of the empire. 

of the line of these works from Kaiserbrunn, 

and from Stixenstein to the Rosenhiige! is 312,375 ft., ing 

—— Baden, Weikersdorf, Matzendorf and Midling. 

two opting at Kaiserbrunn and Stixenstein are to join 

at Ternits. ‘Ihere will be 24,900 ft. of tunnels, the longest 

ow 


hich, in the Hillenthal, measures 2463 ft. Through the 
whole of the line the water will be conducted in 
walled ee ee Se with hydraulic lime and 
Portiand cement, where the water level will be 6 ft. beneath 
the surface of the ground, to protect the water alike from 
frost and heat. ag important viaducts will .be con- 


structed at Baden, . Liesing, Maur and Speising. 
From the reservoir at Rosenhiige! the water will be conducted 


tg 
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THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


962. Ropart ATKIN, Burton-street, Burton-creseent, “ linprove- 
ments in the manufacture of plait ny in fasten 
‘or jewellery other pur- 


which improvements are applicable 

yen.” 

1082. THowas ApAws, 14, Little Tower-street, “ Improved means 
for binding music, pamphieta, and other a 

1025, CHARLES Henry Gaapyen, Weat Harding-street, Fetter- 
jane, and Grorcs Howaxgp Cansy, Bermondsey, “ An improve- 
meut in typographie, lithographic, aud zincographic printing 

ines.” 

1026. CHARLES Mowtacu, Cannon-street, “Improvements in the 
manufacture of waterproof garments.” 

1081, MICHAEL BAILEY, Islington, and Witisam Jon~ ALMOND, 
Cheapside, “ Improvements in machinery or apparatus for spin- 
ning. doubling, and throwing silk, cotton, and other fibrous sub- 
stances.” 

1117. NicHoLaAs Mrrrny, Norwood, Queenstown, Ireland, “ An 
improved method of and apparatas for securing and measaring 

aids,” 

ust WILLIAM ARUNDELL OaTay, Wadebridge, “ Improvements 
in the constraction of reaping and mowing x 

1163. Maveioe CaarMan Hews, New York, “ lmprovements in 
heating stoves or furnaces.” 

1165, Jonx Henny Jounsoy, 47, Lincoln's-inn-fields, “ Improve- 
ments in reaping and mowing machines, and in apparatus for 
sharpening the cutters of such machines.” 

1167, Tuomas Bet, Walker Iron Works, “ Improvements in 
treating calcined pyrites for the better atilisation thereof in the 
processes of manufacturing pig and bar iron, and in the means 
of apparatus adopted for such treating.” 

1169. JOHN GaaY, Uddington, “ Improvements in ploughs.” 

1170, Gonos TOMLINSON BovsrigLp, Loughborough-park, Brix- 
ton, “Certain new and ureful improvements in mowing and 
reaping machines.” 

1172. CHARLES Baapy and Lrceren Dosart, 23, Boulevart de 
Strasbourg, Paris, “An improved mode of preparing certain 
organic bases for producing colouring matters.” 

1174. Gronce Wuirecs Cooke and Henry Kexsevr, Bangor, 
“ Improvements inthe mode of securing ridges of slate or other 
material to the roofs of buildings.” 

1176, Wrttram Gossace, Widnes, “ Improvements in the decom- 
position of certain metallic sulphides, and in the production of 
alkaline compounds; also of a compound of sulphur by such 
deeom position.” 

1177. Grores LittL#, Oldham, “Improvements in machinery 
for combing cotton, wool, and other fibrows materials.” 

1178. Vicron Mitwanp, Ipsley,” An improvement in wrappers 
for papering needles, and « new or improved instrament or 
apparatus for measuring or counting needles for —, 

1179. Martin Marcevs Si_eer, 28, Boulevard de Strasbourg, 
Paris, “ An improved moderator lamp for burning petroleum 
and other mineral oils.” 

1180, CHARLES LUN@LEY, Greenwich, “Improvements in the 
manufacture and in the securing of tubes, taps, and plugs in 
boilers and other vessels; also in certsin modes of regulating 
and stopping the flew of liquids, gases, or air into or from such 
vessels.” 

1181, Twomas Fratuer, Cleckheaton, “Improvements in ma- 
chinery employed in slubbing, drawing, and finishing woreted 
and other fibres.” 

1182. George BerNnnAnot, Radeliffe, “ Improvements in or ap- 
plicable to machines for spinning and doubling fibrous mate- 
rials.” 

1185. Levi Cuase Scoermenwory and Corsetivs Scuerwer- 
HORN, Derby, “ Improvements in the mode of and apparatus for 
manufacturing cheese.” 

1186. Pseren Spence, Newton Heath, Manchester, “ Improve- 
ments in the production of prussiate of potash, prussiate of soda. 
and prussian blue.’ 

187. Mancovs Brown WesrneAp and Rosert SmirH, Man- 
chester, “ Improvements In machinery for plaiting or folding 
tapes and other narrow fabrics.” 

1188. Moses Ba Yitss, Victoria Works, Mommore Green, Wolver- 
hampton, “ Certain improvements in the manufacture of spikes.” 

1189. WALKDEN THOMPSON and THomas Statuen, Kingston- 
upon-Hull, “ Improvements in mills for grinding cattle food 
and other materials, and in apparatus connected therewith.” 

1190. Aveustvs Moranp, Leeds, “ Improvements in kilns or 
ovens, and in apparatus employed therewith, chiefly designed 
for drying and burning bricks, tiles, and ceramic ware.” 

1192. Georee Fenwick, Gateshead-on-Tyne, * Improvements in 
the manufacture of ropes or cables to be used for telegraphic or 
other purposes, and in machinery for producing such cables or 


ropes. 

119, Faeperick Dawei SUTHERLAND, King Wiliam-street, 
« Improvements in travelling bags and portmanteaus,” 

11. WARD LAWLEY Parker, “ Lmprovements 
in buckles or fastenings for braces, belts, bands, and other 
articles.” 

1195. Joun Lory, Crawshaw Booth, JoxNATHAN GresTy, Man- 
chester, and CunistorHer Cross, Pendleton, “ Improvements 
in machinery or apparatas for separating and sorting cotton or 
other fibrous substances.” 

1196. SAMUEL RANDALL, Linslade, and JouN RANDALL, Steven- 

¥ , “ Improvements in the construction of harrows.” 

1197, Geoneds Jonpan Finwix, 19, Lorn-road, Nofth Brixton, 
“ lLmprovements in self-registering water or liquid ga’ ” 

1198 Leonagp WaaY, Ramagate, “ Improvements 7 
of and apparatus for crushing ores and other minerai substances, 
and se ting therefrom the metals which they contain, of 
which mprovements is applicable to the bearings of 
ae 

1199, Tuomas Watert and Isaac Fox, Nottingham, “ Improve- 
ments in the manufacture of lace made on bobbin net or twist 
lace machines.” 

1200. Lupwie Scaap, Warrington, “ Improvements in treating 
human excrement.” 

1202. Sit WiLt1aM ForaErciie Cooke, Branksea Lodge, Tooting, 
and Grores HUNTER, Aberdovey, “Improvements in stone- 


—— apparatus, 
1208, ORaTIO FLetcuer, Upper Baker-street, Regent’s park, 
« ts in the manufacture of boot and shoe heels and 





to the two other reservoirs at Schmelz and Wi 
(called Spinnerin am Kreug), in cast-iron pipes of 33 in. an 


mprovemen 
tips, and shoes for horses and other beasts of draught and 








fot ‘as 
1210. Hewar A’ Wharf. *% 
e ‘TKINSOS, f-road, City-road, mprovements 


i211. Watren Nu “Improvements in the martfac- 
ture of heels for boots and shoes.” 

2212. Ecstack Wiezets and Josern Pots, Sowerby Bridge, 
pear Halifax, “I ts in steam ‘ 

| Evognes Vimeavx, 1, Station-road, “street, Clapham, 
es oe in musica! instrumenta.”’ 

1216, NRY agp CUstis, Linasentfireid, Oorwen, 
North Wiles, “Improvements in the of  osecti- 
a | cylinder engines.” 

1217, James Beenivy and Witttam Nicwota, Leeds, “ Im- 

Bg in steam boilers and the furnaces thereof,” 

8. Joun UNDERWoon, 5, Archway-road, Highwey, “ Improve- 
ments in means of or closing the necks, mout!s, or 


ae of bottles, jara, other sitnilar veeseis,” 

1219, LAM Ropeet Lake, Southamp buildings, “An 
improved process for cleaning wool or hair.” 

1222. Wim.tiaAM JOmN BLINKHORN, St. Helen's, “An ituproved 
spool for loek-stiteh sewing machines.” 

1224, Psranson Surrs, Jonn Hiexny Leatuen, and Evwanp 
Davip AgTHUR Mapatnen, Keighley, “improvements in ma- 
chinery or spparetus for preparing wool or other fibrous sub- 
stances for combing.” 

1226. ALFRED VINCENT NeWTOX, 66, Chancery-lane, “ Improve- 
ments in tus for starting treadle motions, applicabic to 
sewing ines and other purposes.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
1220. Ropent Henny KAY and ALrrep THoMAs RircHarpsos, 
Mobberly, Chester, “Improvements in the manufacture of 





erape. 

1235. RICHARD Berso HAmet and James Browkk Moves, 
Jersey City, U.S., “Improvements in mechanism for trans- 
mitting power and increasing the effectiveness of the same.” 

1297. CHARLE#S WILLIAM ALDEN, Charlestown, U.S. “Certain 
new and useful improvements in pipe wrenches,” 

1262. Wiu1tam Rosert Lake, Southampton - buildings, “An 
improved valve or stopcock.” 

1258. James Leercn, 9, Broadiey-terrace, Biandford-square, 
* An improved combined self-closing stopper and whistle for the 
mooth- of speaking tubes, which stopper may also be 
adapted to bottles and other vessels, and to cocks, taps, and 
other articles for regulating the flow of liquids.” 

1270, ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 
provements in traction and locomotive engines.” 


Patents on which the —~ Duty of £50 has 
been Paid. 

1293, Esnxgst Karisenorr, Toronto, Canada, “ Improvements 

in spring mattresses or beds and bedsteads.”—Dated 3rd May, 


1867. 

1316, THOMAS RUSSELL CRAMPTON, Great George-street, West- 
minster, “ ovements in machinery for ‘at elay and 
for making ke, tiles, afd similar articies,”— ted 4th May, 


1307. LON DELPERDANGE, Schaerbeck, near Brussels, “ An im- 

* proved thod of and appa for laying and protecting 
underground telegraph wires.’’— Dated 4th May, 1867. 

1308. Joun HeneY JOHNSON, 47, Lineoln's-inn-flelds, “ Improve- 
ments in m lectric signal lights and ia apparatus con- 
nected therewith.”— Dated 4th May, 1867. 

1309. EvAN Leigh, Manchester, “ Improvements in the coustruc- 
tion of landing stages and iron ships or vessels, also in propel- 
ling and stee ships or vessels generaily.”"—Dated 4th May, 
1867. 


1512. Joun St&wnovss, 17, Rodney-street, Pentonville, and 

James Duncan, Clyde Wharf, West Ham, “ Improvements in 

treatment of animal charcoal and in the apparatus employed 
therein.”—Dated 2ist May, 1467. 

1665. Ropert MAYNARD, Whittlesford, “ Improvements in port- 
able chaff eutting machinery.’— Dated 6th June, 1467. 

1798. ALEXANDER MBLVILLE CLARK, 53, Chancery-lane, “fm- 
provements in apparatus for sewing saddlery and other leather 
ar strong materials.” — Dated 20th June, 1867, 

1345, WILLIAM Evwarp Newron, 66, Chancery-lane, “ Improve- 
ments in explosive compounds and in the means of igniting the 
seme,.”— Dated 7th May, 1867, 

1335, Evans Bourpon, 36, Rue de Malte, Paris, “ Improvements 
in valves for regulating the flow of liquids, gases, and other 
élastic fiuids.”— Dates! 7th May, 1867. 

1624. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “An 
improved fabric for the manufacture of machine belting and for 
other purposes.”— Dated 22nd May, 1867, 

1866. SamUet WiLtiAM Worssam, junior, King’s-road, Chelsea, 
“ Lmprovements in machinery or apparatas for working wood.” 
— Dated 9th May, 1867. 


Patents on which the Saup Duty of £100 has 
been Paid. 





1ill. Jowx Moagnis Jomyson, Eomunn Jonunson, and CHagies 
JOHNSON, Castle-street, born, and Lovis Bextiine, Iron- 
monger-street, Saint Luke's, “ Imrprovements in the production 
of show tablets, advertisement tablets, name plates, architec 
tural facings and decorstions, and other ornamental, decorative, 
and inscriptive articles.” — Dated 4th May, 1863. 

1137. ALragp Vincent Newton, 66, Chancers-lane, “ Improve- 
ments ih sewing machines.”— Dated 6th May, 1963. 
1167. Wistiam Boater, 85, Piccadilly, Manchester, “An tm- 
Fg - dryer fabric for _ making.” — Dated 9th May, 1868. 
1293. Epwarp Bar.ow, Bolton, Joun Asewours, junior, Turton, 
near Bolton, James Newnovss, Farnworth, near Bolton, and 
Frascis HAawitton and Wittiam Hors, Bolton, + im: e- 
ments in lap machines for 4 ig cotton and other fbrous 
substances.” ~ Dated 23rd May, 1463. 

1646, CHARLES ARTaUE i Anpaew Laws, and Tromas 
Summers, Southampton, “Improvements in marine engines.”— 
Dated 7th May, 1863, ° 





Tae Paciric Mat Sreamsute Company.—The New 
York advices state that it is reported the Pacific Mail Steam- 
ship © will soon abandon the New York and San 
Francisco, Panama, lines, for the reason that they will 
no longer . They say that the restrictiv omy rates 


J Pacific 
travelling and sending freights by way of the Isthmus. 
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PROPOSED RAILWAY TUNNEL UNDER THE DETROIT RIVER, U.S.A. 
MR. B. 8. CHESBROUGH, ENGINEER, CHICAGO. 
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Tue Detroit river which separates the town of Windsor 
in Canada, from the city of Detroit in Michigan, forms the 
link of communication between three of the great American 
lakes—Superior, Michigan, and Huron, with Lake Erie, and 
the sea. It is indeed a strait rather than a river, and widens 
out in its short length into a small sheet of water known as 
lake St. Clair. Through this channel the whole of the 
water - borne traffic of the three lakes must pass on its 
way east; and as this, added to the more localised trade, 
has grown into gigantic proportions, the Detroit river is 
always crowded with the lake veasels of every class passing 
to and fro, The town of Windsor forms the western ter- 
minus of t} Great Western of Canada Railway, and in 
Detroit is the eastern terminus of the Michigan Central 
Railroad; at present the connexions between these two 
lines are effected by means of ferry boats, the trains being 
taken on board and transferred across the straits, with great 
celerity and regularity. The rapidly increasing traffic upon 
the two roads arising from the extension of railways in the 
Western States, the business of which in a great measure 
finds its way over the Great Western of Canada line, ig 
rendering a more certain and reliable means of ab- 
solutely necessary. To connect Windsor and Detroit together 
by a bridge would be a matter of considerable difficulty, 
not on account of the magnitude of the work, but from the 
fact that a sufficient headway above the water level would 
be almost unattainable. The banks of the Detroit river 
are low, and the shipping traffic upon it immense, and ever 
increasing, as centres of commerce spring up all around the 
lakes, to which the river forms the narrow passage to the 
east. It has therefore been decided that the connexion 
should be effected by a tunnel, a work not much more costly 
than a bridge, and one that would not. interfere with the 
shipping. An amalgamation of the Great Western and 
Michigan Central Railway Companies has been effected to 
accomplish this object, and while in the State of Michigan 
the necessary powers have been obtained, the Biil for autho- 


the constraction of the tunnel has passed the Cana- | tunnels as the work 


rising 
dian Committee, and will probably be sanctioned by the 








= 
Dominion Parliament this session. Naturally, Mr. E. 8. 
Chesbrough, the well-known engineer of Chicago, whose 
abilities have been so well proved by the successful com- 
pletion of the Lake Michigan tunnel, a work that has at 
the same time given him great and e experience, 
has been called upon to carry out the preliminary work. This. 
work comprised the survey and extensive borings 
carried down at various ts, to the ultimate depth of 
the projected tunnel. route chosen, and shown 
in the plan above, passes along the whole distance 
through stiff blue clay, broken only by occasional 
masses of sand and gravel. The minimum depth of the 
invert of the tunnel is proposed to be 20 ft. below the bed 
of the river, and this can be maintained with but one ex- 
ception, where the bottom is deepened, 
made up with clay. The total 
8568 ft., and the 
mence at the Michigan Central 
troit, with open cutting and girder-covered way ; 
eastern, or Canada side, the tunnel 
cutting, which will 
the railway will follow 


of 


subways, i with a Sft. diameter drain, 
placed at a considerably lower level; this part of 
the work will be commenced first, to drain the main 

advances, and also to the 


exact nature of the soil that will 
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TECHNICAL EDUCATION IN PRUSSIA. 


Tue Rovat Bav Axapemre at Berury. 

No public question of the present day possesses 
such an interest for all classes of the community in 
this country as that of education. Men of all 

inj t us are now unanimous in consider- 
welfare of nations in the future 
- standard 


the - 
erted in this direction, great prevails in 
midst of us, a general spirit of ing has of late 
sprung up as to the principles which should us 
in putting our convictions into practice, sh we de- 
cide on adopting a thoroughly systematic form of 
national education, with ail its concomitant advantages. 
But an ae Dein erven ye oom my ae iape 
in this direction. inmi ith the lowes 

ane ion, and examining tuto the cause of the 


dation in which they live, 

ite be employed in clevating‘them to a better 

‘condition, We find ignorance im one form or 
anotherinvariably assigned as the source of their 
wretchedness, and education universally prescribed as 
the palinces for their ills. A step higher in the social 
stale; we'find the mechanic, who already knows in 
some the worth of knowledge, anxiously seek- 
i f opportunities of improvements ; higher 
still, middle classes are agitating for guarantees of 
thorough and systematic tuition, and the motion of 
the wave is not im ible even in the conservative 
ee of our universities. But when we have 
got in-our and while every one is 
ready to admit the advantages to be gained from action 
under an organised system, we find our further progress 
cnbedensed wed restricted by the very freedom of the 
constitution we so highly prize. For where an en- 
lightened Government, of the despotic type, has but 
to command and straightway its ordinances come, 
without appeal, into play for the good of the nation 
over which it rules, in this country, public opinion 
must take the initiative, and sueh are the quilting 
views pertinaciously, and probably conscientiously, 
urged ty men of different parties, that years may 
elapse ere the people become sufficieutly unanimous 
to justify a Government taking action in the matter ; 
and finally, perhaps, after vainly attempting to reconcile 
the varied expedients proposed by the advocates of 
reform, and to reach an ideal perfection, the general 
public may become disgusted with the resultless dis- 
cussion, and in weariness commit themselves to some 
system, whose characteristics every one is ouly eager 
to diselaim. - No doubt; our Government has maeh in 
its power in the way of directing public opinion, and 
arousing it to an interest in national questions, but 
recent debates in Parliament have shown, that the ex- 
ecutive is more and more disposed to follow the direc- 
tion of the public voice, rather than to lead the way in 
action ; oe indeed, it is quite evident, as we have 
said, that in the proposal and conduct of legislation 
of this kind, a quasi-despotic Government bas ad- 
vantages over a strictly coustitutional one, which en- 
able it to carry through with judgment and facility 
measutes of incalculable benefit to the nation under its 
control. 

It is not our intention, however, on the present 
oecasion to discuss the general question of national 
education, but it is almost impossible to enter on the 
consideration of any department of it without noticing 
at the outset the intimate relations existing between 
the various grades of education as well as the influence 
exereised by one class of society on another. We 
think it will be found, on examination, that in the 
nation where education is most generally diffused, the 
standard among the better classes is also above the 
average. The forces of refinement act and re-act on 
one another; the educated man helps to elevate his 
more ignorant fellow-citizen, and that accom ed, he 
is himself urged on to bigher attainments, he may 
not Jose the superiority which his better knowledge 
formerly gave lim, so that ultimately each class of 
society, ina country where education is widely diffused, 
occupies @ relatively higher position than that of the 

ing class in a country where educational ad- 

be fey bot Xe) Lgryen And if this is _ in 

a , we believe it to i so of the 

working of Continental rab al at oo eo it can 

doubted, the healthy intellectual competition 

acts most beneficially on the minds of the students, 

and tends materially to raise the general standard of 
education. 


The subject of technical instruction has of late 
years been prominently brought before the British 


}| to tisten to unpleasant statements our na- 
tional prestige. To think that the French or Germans, 


public in a flood of literature, as well as in lectures 
and oral discussiofs. As a general rule, however, 
few non-professional or non-manufacturing persons 
take an interest in the matter, save in so as it 
affects the national vanity. Since the theory has been 


shades | inculcated in our minds from early childhood, that the 


British nation as artificers, and specially as 
is unsurpassed among the peoples of the echaanl 


}}'ae our career in the past has, no doubt, # lustre sur- 


rounding it which ma far to pardon us formregard- 
ur eminence in mamulectasienecalanit ll tanal 
i the nation, we are ined 


whose v ing terms are so often borrowed 
from on tes should pr to rival us in 
our special departments of labour, is an idea of itself 
fitted to excite our national jealousy; but that they 
should surpass us is a hypothesis every trae Briton 
formerly felt called on to reject with scorn, as in- 
eredible, and the propounder of such a sentiment 
wad regarded as little better than a traitor to his 
country, or, at as a senseless alarmist. 
During the Paris 


ibition in 1867, however, many 


must win each of his progress, and the lapse of 
cannot dow Bs the admission of a pil into 8 

igher seminary, the advanced training of which his 
previous education is insufficient to profit by. His course 
is clearly mapped ous ‘or him, according to the profes- 
sion or trade he wishes to adopt, and to this routine it 
is, as we have observed, his interest to conform. The 





main features of the system will~be understood by 
reference to the accompanying di Ne 
‘Middle and high class schools. Apprentice and 











for 
and civil engineers. 





of our most eminent professional men gave special 
attention to the subject, and one of the most notable | 
results of their inquiry was a decided increase in the | 
number of disciples of this unpopular school. Even | 
the most ardent admirers of our institutions seem to} 
have admitted that our Continental neighbours had, | 
of late years, made marvellous advances iu the practical | 
departments of manufacture which we had beemin the 
it of regarding as peculiarly our own, while in re- 
spect of theory and economy they had clearly surpassed 
us. . Critics were equally unanimous in ascribing this 
result, in t measure, to the operation of technical 
schools, where workmen and overseers received prac- | 
tical, as well as scientific, training, and the establish- | 
ment of similar institutions in this country has been | 
urgently recommended as affording the sole means of | 
enabling us to maintain our position of superiority. | 
As yet, however, only a few.spasmodic eflorts have 
shown themselves as the results of the diseussion, but | 
however noble and liberal private benefactions may be, | 
they can hardly be regarded as other than a very 
partial means of meeting the necessities of the case. 

It is quite beyond the scope of the present article to 
enter upon the consideration even of the various de- | 
scriptions of technical schools, whose ramifications 
extend into all the trades practised by the civilised 
workman. Our remarks have special reference to} 
engineering technical schools, to which, whether owing | 
to the magnitude of the interests involved, and the | 
importance of the iron trade in Great Britain, or to the 
energy and public spirit of the — capitalists engaged | 
in it, probably owing to a com ination of the two, the | 
term “technical school” is usually restricted by the; 
public; and as much misunderstanding seems to exist | 
regarding the educational status. of these establish- | 
ments, we shall shortly glance at the position they | 
hold in the system of the Continental nation most fre- | 
quently cited as a model for our imitation in this} 
matter. As they stand, however, im very intimate 
relation to the general schools, we must devote a few 
preliminary observations to the elucidation of the 
egy scheme, in so far as it bears on the subject in 

and. 

Beyond all question, Prussia occupies at the present 
moment a position second to none, in regard to educa- 
tional facilities and attainments, as well in general as 


It is not necessary to classify further such special 
schools as those for pattern drawing, weaving, mavi- 
gation, &c., &c., but from the above sketeh the-wétthtod 
and completeness of the system will at once ‘ppt 
All pupils commence with a course of i 
tion, which includes the teaching of felix reading, 
writing, elements of aritimetic, rudiments of history 
and geography, and, for boysand girls alike, free hand 
drawing, as a ation tor further tuition, From 
the is passed, in one case, to 
a middie class school, or to a gymnasium (classical 
school) and thence to the university, or to one of the 
various branches of the higher technical institutions ; 
or, in the other case, if he have started in life as an 
artisan, it is possible for him, through the medium of 
apprentice and industrial schools, to acquire sufficient 
knowledge to pursue his studies at one of the aforesaid 
higher technical institations. To ure admission 
to the industrial school the candidates must be at 
least fourteen years of age, and be acquainted with 
reading, writing, arithmetic as far as vulgar fractions, 
and drawing; and the apprentice or improvement 
schools serve to prepare the candidates for passing 
the above standard by a course of tuition intermediate 
between the primary and trade schools. The children 
of parents able to afford it prosecute their studies, as 
we have seen, at a middle class (real schule) or high 
class school (gymnasium), but both classes of pupils 
may meet again im the technical colleges, although 

rebably the majority of the students come from the 
Figher schools, and reach this stage much earlier than 


their less favoured competitors usually can do. 
(To be continued.) 








THE MARTIN PROCESS IN. AMERICA. 
To rue Epiror or Enciszsama, 

Sir,—In view of the numerous and somewhat contra- 
dictory reports that bave appeared in your journal in regard 
to the success of the Martin process, it bas occurred to me 
that some account, by one who has practical experience 
with it, of what has been the result in America, may be of 

| interest to your readers. The experience of sixteen months 
| since the process was first put in operation at the works of 
| Messrs. Cooper and Hewitt, at Trenton, N.J., has brought 
about material changes in the manner of working from that 
adopted by Mesers. Martin, at Sireuil. These have been in 


in technical departments. The great object of educa-| a measure necessitated by the different quality of iron used 
tion, as far as the State is concerned, is to fit the man | in the manufacture. At Sireuil, in the production of steel 





for usefulness in life, and the sooner he ean attain such 
a position, the better for his‘country, Time lost to 
the individual is practically money lost to the com- 
munity, and one of the immense advantages of a 
national system, such as that of Prussia, is that it leads 
the way to the acquirement of special or technical 
knowledge, by the path which a mature pudgment, 
founded on long experience, has decided to be the best 
fitted for reaching speedily and efficiently. the desired 
goal, In the case of Prussia, t has been most 
ae to practice, and in analysing the 
results of the system, it is no mean satisfaction to know 
that it exists now as the development of half a century 
of experiments, and that every day is adding new 
proofs of its efficiency. It is education that has made 
Prussia what she now is—a nation intelligent, active, 
and energetic, whose resources and appliances render 
her most formidable either as an opponent in warfare, 
or as a competitar in the arts of peace. 


This national system of which we speak, follows; 


what may be termed an imexorable order or 
arrangement. From the primary school to the gym- 
nasium university and technical college, the student 


for gun barrels, nothing but spiegeleisen was used both for 
the bath end the puddled iron added afterwards, the cost of 
which, with us, would hardly enable us to compete in price 
with crucible steel for any but the finest uses, We have / 
found, however, that by proper treatment steel fully 
| equal to that made at Sireuil can be produced by using 
|@ superior grey pig iron for the bath, and-adding to 
it puddled steel; or iron from ordinary anthracite pig, 
Bessemer, or other steel scrap as may be most con- 
venient. At present we use steel scrap almost exclusively, 
and Bessemer scrap remelted by this process is decidedly 
improved in and uniformity. i i 
the pig iron used for the bath should be free from phos- 
phorus, otherwise the crumble under the hammer, 
but puddled steel or iron from pig which will not answer 
for the bath may be used for the subsequent additions 
without injury, thougb very inferior irons cannot be nsed. 
‘The average cost of all the material used is once and a half 
that of grey forge anthracite pig. P 
The usual prodict of the furnace is about 4 tons of ingots’ 
per charge, and the time occupied in melting this amount 
is about 8 hours, though when not making the softest 
of steel this can be matefially shortened. The repairs of 
; the bottom and reheating the furnace require from 3 to 4 
| hours additional. 
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The apparatus used at Sireuil was ,also of a very rude 
and unsatisfactory nature, in proof of which it will only 
necessary to mention that it was customary to 
steel in an open trough, as iron is tapped from a cupola, 
gulating the flow by a bar held in the hole made in the fur- 
nace; thus all the dirt or slag accidentally present was de- 
livered with the steel into the ingot moulds, To avoid this 
difficulty a ladle provided with a nozzle and sf al 
ordinarily employed in pouring large ingots, is att i 
the back of the furnace, the sides being pyre 
prevent the metal from overflowing, and thus all tie dirt 
made in opening the hole into the furnace is floated im ‘the 
steel and clean metal delivered to the moulds. The ladle 
holds only a small part of the charge at a time, the steel 
flowing out of the furnace only as fast as it is drawn from 
the ladle, the greater part of the metal being thus hot 
in the furnace, and consequently no skull is formedim the 
ladle. at 

‘The ingots are cast in groups, on Holley’s plan alightly 
modified. a2 

In regard to the quality of the steel produced, itis ac- 
knowledged by all who have used it to be unsurp We 
have succeeded best in the manufacture of soft and 
are now using it largely for boiler plate, for w it is 
admirably adapted. One of the tests given by the loco- 






motive builders is to punch a rivet hole at the usual dis~] 


tance from the edge of a sheet, and then drive drifts 
through the hole till it breaks. It is usually found that the 
diameter of the hole is doubled before the metal is burst 


apart, and the same occurs if the plate is first heated rede | “ 


hot, and cooled off in water. ; 

In the form of bars the steel shows the same toughness, 
and is entirely free from the hard spots and seams so trouble- 
some in many kinds of steel, 


Not only is the steel never brittle when cold, but the 


effect of the process is such that @ less amount of spiegel- 
eisen or Franklinite ig required to remove the redshortness, 
and, as a consequence, much softer steel can be produced 
than by the Bessemer process, 

The following is an analysis of Martin steel boiler plate : ° 


Carbon combined 0,16 


» graphite +++ distinet traces 
Sulphur ... ese -- 0,008 
Phosphorus 0.153 
Manganese 0.144 
Silica 0.074 
Copper - minute trace. 


When the percentage of carbon does not exceed 0.25 per 
cent., the steel possesses the singular property of being very 
decidedly toughened by plunging in water at a red heat. 
After this treatment it is much stiffer, yet so far from being 


was about the same in both cases, being a little less than an 
No. 1 was very redshort. Dead aed 
No. 2 was free from ry ' 
nati biaieianimians oe 
Carbon combined eee! woe O19. 0.120 
” i oo . distinct traces 
Sulphur .. ene os 0.007 «= 0,008 
. Phosphorus ead. hee ee yo es 
a. ee ee 
Copper... ose eee ove none 
The same result appeared in several cases in a 





less marked manner, leaving no doubt as to the 
duced by these different circumstances. When I 
scrap was used, if the metal were left in the fu * 
af hour after recarbonising, the redshortness was always: 
excessive as to make it almost impossible even to draw 
a proof piece. .s 

T hope the statement of these apparently 
may elicit an explanation from some one who is re 


af 









experimental stage, as ; 
and it is on that account thought 
to state the foregoing facts. 
1 am, Sir, yours, &c., 
Frep. J, SLapE, 


Trenton, N.J., April 2, 1870. 


ta hae axtpicn : J the Central fis “Rail- 
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rendered brittle as to resist the effect of bending better 
SAP eet + 


before. Eee ied 

Thus it is well’kadwn ita steel 
till it forms a cloged Joop, and “it “struck, so aa to 
flatten this loop sifterghe ends have met, the reflex action 
of the blow, to straighten the curved sides, : 
almost invariably eaupe the piece to crack from {he 
at one side of the bend. When cooled off in water 
will resist this counterbending without crack 
from its increased stiffness, it is bent with ater di 
Advantage is taken of this property for al ti 
purposes, and it cam be readily seen that it & #imos im 
portant one. ‘ , 

From the experience which we have had we are satisfied 
that this is to be the process for the manufactare of superior 
grades of soft steel, and though it may not quite compete 
with the Bessemer process in cheapness, yet the steel so far 
surpasses that in quality as to enable it to be used for pur- 
poses whose requirements the Bessemer steel is unable to 
meet. 

There are many very interesting facts which I have 
noticed in the course of our e ence, some of which I am 
unable to explain, and of which I shogld be very glad if 
any of your practical or scientific readers could furnish a 


satisfactory or even probable 

In some cases I have r when the proofs taken 
before the total deearbon of the charge had exhibited 
the usual toughness, that. r the carbon was y re- 
moved, and the metal had lain some time in this 
the proof pieces suddenly became quite weak and coldshort,’ 
but that after the addition of the fecatboniser the 
was fully restored. Yet this weakness, when the metal is 
in the decarbonised state, does hot always @ecut, but, on 
the contrary, the proof pieces are usually very soft, and will 
bend double before i S : 


The redshortness of thé metal is always least when ‘in|; 


this totally decarbonised state. The addition of grey pig iron 
not containing manganese increases it very materially, and 
even spiegeleisen, if the metal be allowed to remain tog } 
before being poured, will not remove. it, On the 
hand, if the metal is excessively Jong time in the 
furnace (as, for ex: 83 
hours), the redsh 
which I have had 
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planation of this anon 

The following is the: 
alike, except that No. 2am 
while No. 2, owing to Sa 
remained in 83 hours, ae 
Franklinite iron being 
maintain the fluidity o! 
charge of Franklinite 





































; gs 
abr s 
nittee 





3 


fii 


ia 







i 
¥ 






EF 


if 


E 





s 






: 


FH 
gs 







r 
Let 


, 5 






: 





E 


- 
i 


. 





F 
t 





ig 
Fr 









f 


i 
: 
: 









fe ERE 


Ei 


HH 
ERE 
fl 







: 


itt 


mf 


Ht 3: 


s 
z 


ie 
ERE 


rie 






MOTIVE EXP 
= Boron or 













but not least as regards engine 
the locomotive department 
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TRACTION ENGINE AND CARRIAGE FOR SINGLE RAIL TRAMWAYS. 
CONSTRUCTED FROM THE DESIGNS OF M. A. LARMANJAT. 
(For Description, see Page 354.) 
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LARMANJAT’S SINGLE RAIL TRAMWAY. 


two or three yeara, been proposed for constructing cheap 
railways in districts where but little traffic is to be had, is 
by | wheels is diminished, and the load on the 


M. J. Larmanjat, and first carried out by him in a short 
between i 


the curious arrangement of single rail tramway designed 


trial Hine constructed 
_— 
about’ 25} Ib. 
his constitutes the 
haut 


to 
with 
and 


permanent 


, 


i 


#2 
aie 


4 


Pog 
; 


Hi 


se 
: 


nile, this gum Including the materials 

quired to make up and consolidate the road on 
traversed by the driving wheels,. Where a 
along the side "le itis necessary, however, 


ig 
i 


oo 
Hi 


the edge of the by longitudinal timbers, 
Fig. 8, on page $52, and in this case the cost of 
increased to 5501. per mile, 
longitudinal timbers have to be laid on each li 
central rail to receive the driving wheels of the 
and in this case the system of construction shown 
is adopted, ‘the cost of the line being increased 
mile. 

The locomotives used by M. Larmanjat 
lasses—those of the one class weigh about 10 tons 
ing order, and are capable of drawing # load of 50 
an incline of lin 50 at « speed of about six 
hour; while those of the seegnd class weigh 
and are capable of drawing a load of 85 tons 
of 1 im 50 at a speed of ten or eleven miles per 
by changing the speed—hauling the same load up a 
of Lim 20. It is a locomotive of this latter class of 
this week publish engravings on page 352, the 
dimensions of this engine being as follows :—~ 
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, on roe pl 
} ing and trailing wheels _... 
Height of centre of draw-bar above rail 4... 
” ” boiler w Led 
Extreme width of engine oe ee 
Distance between tyres of driving wheels 

pa al of barrel of boiler (imside) .., 

— oe 

of firegrate 
*» ord eee 

Height of firebox shove grate... ... 
Length of tubes between tube-plates ... 
Number a oof 
Heating surface: Tubes “7-... 
on te Firebox... 


Fotal 4. as 6 «=— MD 


8 ” 
gallons 
tons 
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” oe : is 4 
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ton a RD 


i oom 


Firegrate area ... ove See 2. 

Capacity of tanks wit ak S 

Weight of engine empty os 4 
” in workingorder 5 


The arrangement of the engine will be readily understood 
from ‘the engravings without much explanation, ‘The 
cylinders are placed close together under the boiler, the 
position being such that the working gear can be 
got at as readily as is desirable. The boiler, it will be 
noticed, has a steam chamber extending along the top of it 
from end toend. The crank shaft carries a pinion, with 
spiral teeth, which gears into a corresponding spur wheel 
fixed on the driving axles, as shown in Fig. 2. The driv- 
i are not fixed rigidly to their 

it by spiral springs, as shown 
in Fig. 1, this arrangement being found to facilitate start- 
ing, and to give greater ease in working. The leading and 
trailing wheels are fixed on the centre line of the engine, as 
we have already stated, and they are each capable of pivot- 
ing on a centre, as shown. Besides this, the pivot of the 


leading wheel is fitted with an arrangement by which 
weight bearing upon it can be modified at will, and this 


Let us suppose, for instance, that a gradient is to 
cended; in that case the weight resting on the 


d from these figures it will 


by M. Larmanjat is shown by 
an 
of very light construction, the 





is very amooth. The two side wheels, we may 


ren th, ere not fixed on their axle, but run loose on it to 


facilitate the traversing of curves. 
© The first line constructed by M. Larmanjat on his system 
‘was one, a little over three miles in length, between Raincy 
and Montfermeil. This line was opened in August, 1868, 
and a 3.ton engine drew over it two wagons up a long 
jent of 1 in 14, and round curves of 16 ft. 5 in. radius. 
plan of the line at its two terminals is shown by Fig. 
7. More recently M. Larmanjat has laid down several lines 
in Portugal, and, we believe, with good results. We have 
in the present notice contented ourselves with merely de- 
seribing M. Larmanjat’s plans; but it is probable that on 
a future occasion we may have something to say of the ad- 
vantages and disadvantages which his system appears to us 
to possess. In conclusion we must state that for the par- 
tieulars of M. Larmanjat’s rolling stock we are indebted to 
our contemporary, the Agnales Industrielles, 


NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 


The Welsh Iron Trade.—The fears beginning to be enter- 
tained in the early part of last week of same portions of the 
large iron works in this district having to be stopped unless 
a fall of rain shortly took place, have, fortunately, been dis- 
pelled by the copious showers which fell during the latter 

of week, and which have filled to a great extent the 
Kegs reservoir at some of the extensive iron-making estab- 
ts where necessarily a large consumption of water 
takes place in keeping the works regularly going. 
yy ‘continues to be the characteristic feature of the 
iron trade of this district, and makers experience no difficulty 
in keeping the hands in most of the departments 
working fall time. As sufficient contracts have already been 
seeured to keep the rail mills regularly running for some time 
te come, it is now evident that any rapid increase in the de- 
mand will call into requisition the vast resources of the dis- 
trict. The home trade cannot be said to be so brisk as was 
anticipated two or three months ago, the purchases of the 
leading railway companies not being so large on relaying ac- 
count as many were led to believe they would be at this 
period of the year. There is, ever, a feeling pre- 
vailing, and uiries are such as lead to the belief that an 
im; ent will ere long be experienced. Hitherto, the 
makers of South Wales have done a large amount of business 
with the United States, and there is a fair prospect of tran- 
sactions stil} further increasing, there being every probability 
of the New Tariff Bill, which proposes a reduction of the 
duties on iron sent from this district to the great Republican 
b ing law. American importers are already making 
inquiries of such a character as show unmistakably that they 
are preparing themselves to introduce much larger quanti- 
ties into the United States than they have hitherto done im- 
mediately the reduced tariff comes into Fe ag The 
cleatances from Cardiff and Newport to the Russian Empire 
daring the past week have been somewhat limited, and it 
wee be admitted that the quantity being sent to Russian 
is not so large as many expected they would be at the 
present time ; but it is well known that considerable quanti- 
ties of rails will be required for the lines now in progress, 
and which have to be com before the close of the year 
1872, and there is no doubt the makers in this district will 
secure a fair share of the orders from the Muscovite Empire. 
The total quantity of iron exported from the local ports 
amounts to 9535 tons, being a decrease of 2173 tons, as com- 

vious week, but which was occasioned b 

vessels, owing to the unfavourable win 
prevailed for several days. The iron exported was 
sent to New York, Belfast, U.S., Brunswick, Portland, U.S., 
Memel, Dantzic, Eten, Trieste, Christiana, Salonica, Sa- 
venilia, Narva, Messina, an and Rotterdam ; 
7274 pants sent oy ape — tons from — 

b uantity o' ex uring the wee 
ie than for several weeks past. Pig iron ef the best 

is in better demand, and prices continue firm. 


The Brecon Gas Bill.—This Bill has been read a third 
time in the House of Commons and passed. 


Defect in the Swansea Water Main.—At the quarterly meet- 
ing of the Swansea corporation on Wednesday the Sewers 
and Water Committee reported that the state of the conduit- 
pipefrom the Lliew reservoir was defective and out of repair for 
a considerable distance, and that there was a leakage of water 
causing a loss of about 260,000 gallons aday. For some time 

a suspicion has been entertained that there was a great 
somewhere, and the surveyor has found out the defect, 








an important feature in the construction of ¢ . | and 


r gave the members some profitable and valuable 


Local Bills in Parliament.—On Se Alexandra 

) Docks, and the Milford Haven Dock and Railway 

any were before Mr. Webber, the examiner, who, after 
perusing the clauses, formally committed them. 

The Haverfordwest Water Supply.—At the last meetin 
of the Haverfordwest Town Council, it was stated that the 
want of water was tly felt by many of the inhabitants, 
and the superin t of the water works stated that the 
supply was becoming less every day, and between Saturday 
night and Monday morning the water rose a foot only in the 
reservoir. A new reservoir at the Fountain is now in course 
of construction, the arching of which will be completed in 
about a month from the present time, and it is intended to 
supply part of the town from that source. In consequence 
of the numerous complaints, the Council determined to com- 
plete the works as speedily as possible. 

The Suez Canal and the Welsh Coal Trade—In a 
recent issue, The Times of India notices the advantage 
which English vessels engaged in the East India trade are 
already taking of the Suez Canal route, and gives a list of 
the arrival and ure of several merchant vessels by the 
new route. The Alnwick Castle arrived in Bombay harbour 
on the evening of April 11th, from Cardiff, which sho left 
on Fi 26th. Her cargo consisted of 1200 tons of coal, 
which i at Aden, where she arrived on the 27th 
of March. Soon after her arrival at Bombay, she began to 
load with cotton, and will probably be carrying cotton to 
England at a time when, by the old route, she would have 
been still steaming towards Aden with her coal. 


Emigration of Welsh Miners and Iron Workers.—The 
tide of emigration from the Welsh Hills and other parts of 
the district flows {on more rapidly as the season advances, 
and large numbers of iron workers and miners, with their 
wives and families, are continually leaving the district to try 
their fortune on the other side of the Atlantic; but the 
majority generally make it convenient to go in batches, and 
that also on the “ pay Monday.” Last week about 200 from 
the Hills passed through the Pontypool station for Liver- 
pool; from 40 to 50 left the neighbourhood of Ebbw Vale for 
America; about 40 from Maesteg ; and 67 left Abersychan 
on Tuesday for the same country. Should this state of 
things continue for any lengthened period, it is pretty 
evident that masters will experience some difficulty in pro- 
euring a sufficient number of hands, and more especially + ea 
tolerably well skilled in the manufacture of iron, that parti- 
cular dan being among the first to quit the homes and 
scenes of their childhood. 


The Tin Plate Trade.—At several of the works orders are 
coming to hand more freely than for some months past, but 
the high price of tin leaves little margin for a profit. 

The Welsh Steam and House Coal Trades.—The past week 
has witnessed a considerable decrease in the exports of steam 
coal from the local ports, not —. so much to any great 
falling off in the demand as to the difficulty experienced b 
shippers in obtaining vessels of suitable tonnage, the arrivals 
at Cardiff alone being about 100 less than in the previous 
week. There is a fair amount of business doing with the 
East, and a better demand from the West Indies, but there 
is a decrease in the supplies sent to the Mediterranean ports. 
The house coal trade is inactive, and will probably continue 
so for some little time. 





InteRcotontat Rartway.—The whole of this important 
line will be under contract in the course of the present 
summer ; the already made with the works is con- 
sidered satisf; , notwithstanding that some of the sub- 
contracts have to be re-let. It is expected that portions 
of the line will be opened for traffic next year. 


Tux Lise to tHe Maystox Hovsr.—The opponents to 
the Mansion House Extension of the Metropolitan District 
Railway, forced ually to give way as t uestion of 
constructing the is becoming definitely settled, have, as 
a last expedient, hit upon the happy idea of erecting a full- 
sized el in situ of the future station and the enclosure in 
the centre of the street. We know that the City authorities 
have already tried their hands at model-making, and only 
hope that they may be more successful with the present one 
than they were with the smaller specimen which so unfairly 
represented the proposed works. To appeal to popular 
opinion through the eye, and to attempt convincing the 
Lords’ Committee by timber framework is all very well, but 
if the plan as is strictly adhered to by the Opposi- 
tion, it is just as likely that the mind of the committee may 
be in the opposite direetion to that which the City 
would wish; while > yp other hand, kd eee yer 18 
permitted to direct carpenters, but little will be 

i by the motion. had hamld bo boone nina thes 

boards will fail utterly to give any idea of the appear- 
ance the obstruction would present; they can only 





mark out the area it will occupy. 
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THE BLOSSOM ROCK. 

Sosp weeks since we described the operations in progress 
to effect the destruction of the Blossom Rock, a serious ob- 
stacle existing at the entramee of the San Francisco Har- 
bour, and. hic! i 
te act ronored 





effectually. 

a depth of 38 ft. at low water bas been obtained. ~ It 
remembered that extensive excavations were made in the 
rock which was reached by méans of a caisson, and that 
the central #haft had Been bored to a depth of)26 ft. from 
the face of the reck. Nine feet from the bottom of this 
shaft, radiating galleries were tummnelled in alt directions, 
and altogether 40,000 tons of stone were removed, ‘Twenty- 
three tons of powder were employed, placed in casks and iron 
tanks, made water-tight, 

barrels were ranged elose-to the sides of the: 

whilst the tanks were deposited. in the central . 
To ignite this charge a plee@of gas-pipe 24t 6 in. long 
was inserted in each barrel, and a piece 6 ft. dong in each 
tank ; these were all filled with mealed powder, and a ful- 
minating cartridge placed at the ends. Insulated electric 
wires connected all of the @ifférent charges together, and 


were conveyed to the surfaee of the water through a tube 
placed in the shaft and thence to a vessel lying at anchor 
1000 ft. south of the rock, When all was ready for the 
blast the caisson was removed and the water allowed to flow 


in and fill the excavation. It was intended to explode 
the charge from the vessel with which the connexions.were 
made, but in consequence of an unforeseen accident another 
wire had to be substituted, and the charge waa fired 600 it, 
from the rock. The effect of the explosion was to raise a 
mass of water to a height of some 220 ft, The eolumm rose 
majestically in the air, in the shape of @ routid or obtuse- 
pointed, truncated cone. : 
This column was nearly 800 ft. in diameter “ata poin’ 
some 80 ft. above the surface of the bay. | Its* base was 
shrouded by another majestic and accompanying ont- 
burst of water, which rose t the height of 80 ft. all round 
the central shaft, and rolled its flood outward. This base 
was over 500 ft. in diameter at the surface of the bay. 
High above the upheaved mass, rocks of large size, débris 
of the interior works, and a great quantity of earthy matter 
were thrown and scattered far and wide, The'report that 
there was a second explosion is erroneous. _ Nothing of the 


columa of water, to be accounted for as follows: The in- 
stantaneous displacement of so vast a body of water created 


an enormous vacuum, and formed a huge wnoccupied gulf | pract 


500 ft. in diameter, and nearly 40 ft. deep. The surround- 
ing ocean of waters plunged madly into this gulf, in equal 


volume and with equal density from all sides, and, meeting I 


in the centre with terrific foree, pushed. upward another 
aqueous shaft to the height of some 70 ft. The superior 
height of the central column was due to the fact that there 
was much less resistance at that point, the overlying water 
being only 6 ft. in depth, while the walls, or ‘sides, were 
covered by from 25 to 85 ft. 


MECHANICAL PUDDLING. 
To rae Eprror or Encivgerine. 

Srr,—Excuse my addressing you on the question of me- 
chanical puddling, which, J am glad to learn from the rt 
on the last meeting of the Iron and Stee] Institute in London, 
is likely to be reopened shortly by a committee selected for the 
purpose. When Mr. W. Menelaus, the celebrated mounges of 
Dowlais Iron Works, read his paper on mechanical puddling 
during the Exhibition at Paris in 1867, it seemed as if that 
question had been given up almost in despair, though it had a 
highly promising look at the beginning. During my sojourn 
in England, in 1865, I had repeatedly oecasion of witnessing 
experiments with the egg-sha rotating furnace, whieh 
were then carried on at Dowlais under the able superin- 
tendence of Mr. Davis and Mr. Child, the chemist. It was 
evident that the chief or almost sole difficulty in producing 
sound puddle bars by this process, was the impossibility of 
finding a suitable lining for the rotating egg, which would 
unite sufficient resistance to the mechanical action of the | 
ball, when overturning itself and falling with a weight of 
4 to 6 ewt. upon the lowest part of the lining, with sufficient | 
infusibility to withstand the heat of the flame; while at the | 
same time any particles of the lining which were moe- 
chanically enveloped in the ball under its formation, should | 
be fusible enough to be squeezed out of the iron, together with 
the remainder of the slag, under the operation of “ shingling.” | 

After the lining made of eae pr yer me all others | 
tried subsequently, such as bulldog and hematite mixed with | 
fire-clay and carbonaceous matter, &c., were. found not to | 





answer, I suggested to Mr. W. Menelaus, in writing, the | Government have asked 
ccede to the Swiss-Jtalian trea’ 
| 1869, relative to the laying gy 


use of common puddling slag or cinder as a lining in the) 
following manner. 

The movable part of the furnace, the egg, to be placed | 
upright in a foundry pit; a core made of joam and finely | 
ground hematite to be put vertically in its centre after hav-| 


ing been well heated ; finally, to cast molten 


mediate space between the cote and the iron shell, the latter | 
being provided with some angle irons internally. Thus, | 
after refrigeration the lining would consist of # single hollow | 
block of dng containing a large amount of oxide of iron, 
which it has absorbed the hematite of the core, and 


represents a composition which is known as “ bulldog,” and 
has been in use for very many years as “fi 
dling furnaces. When worn away, 
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kind occurred, but there was a second upheaval of a large ue 


which would not have moan nee 
surveyors of the Board of Trade. . T 
temarks would lead any one to imagine that 


D.,;” in having at least some 


fe the 
that 


he reading of “ 
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surveyed the 


boiler, This ig not so, I was merely authorised by the 


Board of Trade to attend the i 
I hope “ M. D.” will give me 


out animosity. 


I am, Sir, yours, &e., 
Oxue Homenrroy. 








FORGED WOOD SCREWS. 


To Tux Eptror oy ExGineerina. 


Sin,— Mr. Wood, at page 352,;maken some very 


uest and elicit information. 
it for correcting him with- 


sensible 


suggestions as to the use of these in shipbuilding. Will you 


allow me to sugges 


to electro plate 


Yours truly, 
G.A. 








t a still further improvement, namely, 
iron screws with zine or with copper. 


NAPLES Bi ee MARITIME 
_EXHIBITION. : 
To tae Epitor or Exerxernine. 


Sin,—It will interest intending exhibitors to know that the 
British Commissioners have received the following com- 


munication : 


“The Italian Government will despatch to England @ 


tran in June next for the purpose of conveying to 
Noploe, free of all charge, the objects 4 iocted forexbaulsooms Pi 
Lam, Sir, your obedient Servant, 
: A.B. Acton, Honorary Secretary. 


41, Parliament-street, May 17,1870, . , 
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ENGINEERING. 











GRIFFIN’S PERMANENT WAY. 


My 
th in , 


; 


Last August we called attention to certain improvements 
in the construction of permanent way which Mr. G. Feather- 
stone Griffin, of 19, Great George-street, Westminster, had 
brought under the notice of engineers. It will be remem- 
bered that the distinguishing features of the system con- 
sisted in the adoption of continuous longitudinal sleepers, 
grooved in the centre to admit the web of the rail, which 
was made of a peculiar section, without any bottom flange, 
and a head of considerable depth, with continuous project- 
ing wings on each side, which partly covered, and held in 
place, longitudinal blocking pieces of hard wood. To a 
considerable extent the advantages claimed for this system 
by the inventor were well founded. The permanent way 
was simple in its form, easily put together, and doubtless 
formed a good and durable road, while the large saving in 
the number of parts recommended it still further for adop- 
tion. It possessed, however, the grave defect of requiring 
for its longitudinal sleepers, timbers of, large {scantling, 
which were injured by the deep grooving necessary for the 
admission of the rail, whilst a large proportion of the bear- 
ing surface was not utilised, and the way was difficult of 
repair, 

The present system of Mr. Griffin, which we illustrate 
above, must not be confounded with the arrangement just 
spoken of, although it is one that has naturally been de- 
veloped from that less perfect and satisfactory system. 

Fig. 1 shows a side elevation of the permanent way, Fig. 
2 a plan, and Figs. 3, 4, and 5 crose sections to an enlarged 
seale. 

It will be seen that the section of the rail is a peculiar 
one, similar only to those previously suggested by Mr. 
Griffin in that there is no bottom flange, the rail terminating 
in a rib, as shown. The surfaces which bear upon the 
sleepers are at different levels, being higher on the outside 
and lower on the inside of the rail. This is done with the 
object of obtaining a longer wear, as it will be seen that 
the depth of the head may be reduced by the passing traffic, 
until the rail is entirely worn out, the greater depth on the 
inner side permitting the wheel flanges to clear the fin of 
the rail. The timbers used on each side are of different 
scantlings, as is seen in the sections, that on the outside 
being larger, so that the rail may take its firm bearing. 
The length of the sleepers may vary according to circum- 
stances, it being only necessary that they should be long 
enough to admit the fastening bolts, which are spaced as 
shown in the drawing, and that they should be placed so 
close together as to form practically a continuous bearing 
for the rails, Ateach bolt is placed a wrought-iron clip, 
as shown in the elevation, Fig. 1, plan, Fig. 2, and section, 
Fig. 4. This clip passes beneath the underside of the 





sleepers, holding them together, and is secured each by a 
bolt, as shown. The form of the bolt is peculiar, and upon 
it depends the tightening up of the permanent way. One- 
half of its length is increased in diameter, the larger portion 
being gradually reduced to the smaller by a gradual taping, 
which is placed in such a position that the cone bears upon | 
the hole in the rail, and when the nut is screwed up the 
tapering portion of the bolt is advanced, and, constantly 
bearing upon the bottom of the hole in the rail, the whole 
system is tightened up, the limit of variation depending 
upon the difference between the large and small] diameter of 
the bolt. It will be seen from sections, Figs. 4 and 5, that | 
the fastening bolts are disposed alternately with the nuts on | 
the outer and inner sides, so that tightening up may be | 
uniform. It should be mentioned here that an ingenious | 
method for locking the nuts is adopted; they are formed | 
with a small circular collar on the inner side, as shown in 
the sections, Figs. 3 and 4, which is slightly flattened in 

two places sufficient to hold them tightly in place when 

they are forcibly screwed up and entered into the holes of | 
corresponding form in the clips, or fish-plates. These latter 

are shown in Figs. 1. 2, and 3, and are formed of a light | 
wrought-iron plate, bent so as to conform accurately with | 
the shape of the sleepers and the lower portion of the rail. 
It thus forms a trough, into which the ends of the rail are | 
placed, a leather packing being introduced between them | 
and the fish-plate to prevent absolute contact, and two bolts | 
complete the fastening. It will be observed that, owing to 

the continuous bearings, a very short plate is sufficient. 

Wrought-iron cross ties, placed at intervals, as shown in | 





| the drawings, strengthen the road, and maintain the gauge. | 


They are of the form shown in the drawing, and consist of | 
a T-iron, the ends of which are tarned up, the web being 
partly cut away, and the table bent at right angles to the | 
exact length corresponding with the distance apart of the | 
outer faces of the sleepers. At a distance sufficiently wide 
to admit the two timbers, with the rail between them, an 
angle piece is rivetted to the table of the T-iron, Fig. 5, | 
and a fastening bolt is passed through from one side to the 
other, as shown. 

The advantages afforded by this system of permanent 
way, especially under certain conditions, are sufficiently 
obvious. It is simple in its arrangements, requires com- 
paratively few parts, effects a saving in the weight of rails, 
and promises to afford a longer duration, combined with | 
extreme steadiness. The fact that small scantlings of | 
timber may be employed is one of importance, for not only 

| is the cost thereby greatly reduced, but in many localities 
| sleepers of the ordinary size are attainable with difficulty. 
| The short lengths required also form an important feature, 





| Total weights a wee. 8 24 


and introduce again another element of economy. The 
saving of weight in the rails, an important feature, is, how- 
ever, independent of the additional advantage that the metal 
is so disposed that the greatest possible wear can be obtained 
from it, while the peculiar arrangement of the fastening 
detracts as little as may be from the strength of the section. 


| It is of no small importance, also, that renewals or repairs 


can be easily effected, requiring no skilled labour, and occu- 
pying but little time. 

We believe that this system of permanent way will be 
largely adopted, and will be found to answer the object it 
has in view. We must, however, take exception to the 
method employed in tightening up the sleepers and rails, by 
means of the tapering bolt; for we do not consider that 
it affords sufficient compensation for the extensive altera- 
tion in form that takes place in sleepers exposed to every 
weather, and extremes of temperature. This is, however, a 
featnre which, if found faulty, could be very easily modi- 
fied. 

Subjoined is a list of the weights, cost, and number of 
pieces per mile of live, of 4 ft. 8$ in. gauge, provided with 
rails of 60 lb. to the yard : 

Estimated Cost of One Mile First Class Single Line of 

Griffin's New System. 

ton. ewt. qr. Ib. St 2S 
502 rails, 601b. per 
yard eee ove 
2816 timber sleepers 
3.3 long, 6 in. apart, 

6X6and6x5 ... 3 

740 tiebars, 7 ft. 6 in. 

apart, 50 Ib. each ... W2at10 165 

1480 bolts for do., 24 Ib. 


5 2 Met 8 754 1 9 


0 at 11 16 7 


440 joint clips, 16 Ib. 


12 at 10 $1 


| 5632 clips, 6¢ 1b. each 1: 4at 8 12514 


6512 clip bolts, 34 Ib. 
pa as = Oat10 101 16 
£1446 10 


No. of pieces see «. 20,988 





Axgnowavtical Society or Gueat Brrtats.—A General 
Meeting of the members of this Society will be held in the 
Theatre of the Society of Arta, on Friday, the 3rd of June, 
1870, for the reading and discussion of papers. The chair 
will be taken at eight p.m. ee te eee 
should be at once announced orwarded to the Honorary 

, Mr. F. W. —2 oii Blackheath, 
than Wednesday, the 25th instant. 
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ROLLING STOCK FOR MOUNTAIN RAILWAYS. 















DESIGNED BY MB. WILLIAM-'PTDGE AND MR. ANDREW STEIN, ENGINEMRS, LONDON. 


in the larger aod more powerful class of locomotives, designed | ‘This frictiou of the couplings is fuund to increase in a ratio 


either to work a heavy traffic, or the plain and lighter loads on | very much greater than the number of wheels coupled, and 


the steep gradients of mountain railways, the weight upon the | 
driving wheels necessary for producing the required adhesion or 


which would otherwise be derived 


neutralises the advant 
| from the increake of bite or adhesion, while the consequent 


bite on the rails has been gradually increased with increasing | rigidity would render such an engine inapplicable to any curves 
| radius 


traffic until it spproximates, if it does not in many cases exceed, 
the limit which the materials of which the rails and wheels are 
com posed are capable of withstanding without inordinate expense 
for maintenance and renewals. 

With the increase of loads, the rails and wheels have been 
manufactured of harder and more ——— material, but it may 
be doubted whether the fall advantage has been derived from 
this, and whether the accompanying decrease in the coefficient 
of friction does not render a still farther increase in the insis- 
tent weight necessary. Indeed, this limit of the strength of the 
materials to withstand the pressure of the insistent weight is, 
on the present system, practically the limit of that weight. 

In engines working on the Great Western Railway of 
France, and those on the mountain lines of South Austria, where 
there is a weight of upwards of 60 tons brought on six or eight 
coupled wheels, this limit would seem to have been fully reached, 
and more powerful engines of this class can hardly be expected, 
because the number of wheels coupled cannot be increased be- 
yond the present number with any advantage, owing to the 
rapidly i ing friction and the rigidity arising from a 
lengthened wheel Sion 


| except to those of vi . 
ned and patented by Mr. William 
Dredge and Mr. Andrew Stein, of which an engraving is given 
above, is intended to meet this difficulty by supplying a 
means of coupling a large number of whee! 
such a way that perfect flexibility is preserved in the ma- 
chine, so that it can adapt itself to any curve, and all irre- 
gularities of the road, the couplin 
way that the resistance to the working of the engine will no 
longer increase in a multiplyin 
a to the number of w 

essrs. Dredge and Stein 


being effected in such a 
ratio, but will be simply pro- 
to couple the azles of se 
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tLiitier 
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a triangle, of which the commen 208 & 
crank pins on the axles are 
independently of each other, by links, M, 
2 and 4, the cranks of the 
ede th tare tt the 
on the are ina 
‘parallel to the other cranks, bubon the dead centre with 
i the power applied to 
transmitted by the ing 
and the crank pin, R, to 
crank, Q. : 
takes place when the two cranks are in the 
dead centres at the moment of During the journey 
there will be little or no pressure'in the guide crank, R, for it is 
evident that while the train i im motion its vis viva will be 
generally sufficient to carry the driven 
eetitre without bringing these forces into play. 
Ta fe vot within the limnies its of this notice to give a demonstra- 
i matbema acturacy with which the 
various parts of this mechanism work, It may, however, be 
mentioned as an example that in the case of a locomotive with 
wheels 4 ft. apart, centre to centre, and cranks 8 in. long, the 
error in the coupling rod arising from the cranks in 
different planes, would not, on @ curve of 120 ft. radius, and in 
the extreme position of the ermpkkes exceed .003 in. Even in the 
working of the central guide egank, R, where the inaccuracy is 
the t from the fact of the crank pin working in a circle, 
while the path of the ends of the links, M,M, is slightly 
elliptical, the extreme error in the above supposed case is some- 
thing less than .01 in., and even these errors have to be divided 
amongst several beanngs. 
oa ap ten aa gpa of the ma- 
chinery it will be seen from the that neither in form, 
nor in the accuracy of the workmanship, nor in the adjustments 
is anything more than good ordi locomotive work required. 
In conclusion we may state that the advantages which Messrs. 
Dredge and Stein propose to gain by the arrangement above 
o— are :—l1. >. diminution LP oa friction = be 
¥ being coupled an consequent facilit 
of ceusiiag & much fe of wheels together than has 
hitherto been i . 2. > ah 4 the 
driving machinery, which admits of a engine 
on sharp curves, and reduces the curve resistances to a mini- 
mum. 3. As a consequence of the above, the possibility of 
having a much more I engine either for heavy traffi or 
ny radians or for steep lines than is at present practicable. 
4. The utilising in certain cases part at least of the paying 
load for the purpose of obtaining adbesion in mountain lines. 
5. The saving in the construction of the anent way in con- 
sequence of the distribution of the weight, the less necessity for 
@ perfectly true road, and the diminished lateral strains to which 


it will be subjected. 





CommeUstcation os Trarws 1s Iwp1a.—The Government 
of India have directed that all railways in India are forth- 
with to adopt the following mode of communication between 
— and engine and ngers ; a rope is h over the 

oors of the carriages which extends to both ends of the train, 
and at each compartment, or carriage, a tassel is attached to 
the ropes so as to be also within the reach of passengers. 
In order to prevent an alarm being given when there is no 
oceasion for it, and in order to detect the parties giving a 
false alarm, a notice, informing passengers of the particular 
cecasions on which they would be justified in ringing aad 
sopping the train, and of the penalties which will attach 
if e mischievously, is pasted over the tasse! to the walls 
of the carriage, so that a passenger making use of the string 
must necessarily break the paper and cannot therefore pos- 
sibly evade detection. The Great Southern Railway autho- 
rities, and the agents of the Indian Tramway Company, 
however, do not consider the system necessary on their lines, 
on account AA their shortness, and — fact of — running 
passen, goods trains ther, which would cecasion 
great Teiay im connectin diseonnecting the eord, and 
they have aeendinasy asked Government not to press on 
them the adoption of it. 


efank over the dead | armour. 
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We sudjoin a paper on the ’ @f the centre of gravity 
of the Avni Ullah read by Mr. Mackrow before.the Institution of 
Naval Architects on the occasion of their recent meeting. 


On the Position of the Centre of ~—e the Armour- 
Clad Corvette Avni Il 


By G. C, Mackzow. 


gpl crnng. Spiga aguacil é oe 

subject of a paper, as expected 

discussion upon Mae Meee tots dager would have 
of putting them before. 

occur, I have t them of 

importance to j me at this late in obtaining 
permission to read a paper. “7 ¢ a3 

The session before last the honour of reiding a similar 

ith centre of gravity Of the Greek 

Without some 

‘the methods 


sot 


to ek 
Such a vessel, the Avni Iliah, Thave had the honour of desi 
in my capticity as naval architect to the Thames Ifon Work 
His Emporia Laajesty the Sultan, who was pleased to choose 
form of fixed battery, in preference to two revolving turr 
proposed by another firm. ‘Two vessels have been built u 
plan, the second by Mr. ‘ 

I am not aware the Moriat aan Samuda po a — 
experiments upon the ni Zaffer to determine her centre 
gravity. If he has I should be if he would communieate 
them to us as affording a check upon what I have done. ; 

1 did not think it worth while in this instance to go into the 
details of the caleplation of tbe C of G of this vessel, but ap- 
proximated it to that of the King George, which I knew had 
ample stability, and that I could therefore, with advantage, go 
somewhat farther in raising my C of G in the new ship. 


“KING CEORCE” “AVNI ILLAH” 


J 














I had recourse, however, when the vessel was completed, to 
the experiment usually adopted to determine it tically. A 
mean of four experiments gave the distance, G M, as 1.591 at 
the mean draught of 13 ft.2in. Calculating the alteration in 
position by the introduction of the remaining 500 tons, consist- 
ing of coals, guns, ammunition, and stores, I found that the 
distance, G M, was 1.939, or 0.348 difference. 

The displacement to the L W L is 2341 tons; this multiplied 
into the distance, G M, gives as the comparative measure of 
statical stability 4486.0. 

Her bebaviour at sea, making as she did an exceedingly good 
passage in the month of January of the present year across the 
we be: Biscay out to her destination at Constantinople, is to me 
at it very satisfactory, and she is described as being # Most 


easy and comfortable vessel. Ir a run round to Plymouth from 
the Thames, | had an I i 
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terms conveying to my mind evident proof of too great stability. 
comparative moments of stability in} the two cases are as 
w, Viz. : 
Avni Illah, displacement x GM =2314.0 x 1.939= 4486 
King George, ~ x 4 1774.0x2.500—4436 
Now I must confess that I was not prepared for so great a 


Gifference in the behaviour of these two vessels, seeing the 


difference in the distances between their metacentres and centres 
of gravity is only .5 of a foot. 

at, on further reflection, 1 was induced to institute a fair 
comparison between them, taking into consideration the 
difference in their displacements. 

And I did so im the following manner, to determine what the 
distance GM would be for the King George, on the supposition 
that she was of similar form, size, and construction to Avni 
Iilah. I instituted the rates as 2314: ¢/1774:: 1.939, the 

2 93° 
ht. GM for King George, or, EA 21.77 ft., instead of 
2.5 ft. as at present, and remembering that the weights are not 
“ winged” in one cage more than in the other, these figures are 
a just measure of the stabilities of the two vessels. 

By this it is seem that the stability of the King George is a 
half more than.tbat of the Avni IMab, and it goes to corroborate 
on a smaller seale-what has been determined by Mr. Reed on a 
larger scale, that low weights are associated with rapid rolling, 
as well as deep. Imeed scarcely quote the Achilles and Prince 
Consort as the two veswels referred to in Mr. Barnaby’s paper 
for the year 1867, where if-was shown that the raising of the 
C of G some 3 ft. constituted all the difference between an easy 
and an uneasy vessel. I must confess eandidly that these close 
quarters become a source of no small anxiety, when you re- 
member that M means capsizing, or nearly so, or at least a 
worthless ship, for an armour-ciad differs from a merchant 
vessel in this respect; that when the vessel is built she is stowed, 
for by far the greater weights are immovable, the coals, stores, 
and ammunition forming a really small item compared with the 
remaining weights, and even their position is assigned them with 
a a ale Bie Goa ion, I wae pat as in con- 
clusion, ge was put to uth on 
account of her violent rolling off Gebant ; what acest 
amounted to I am not in a position to say, as in her case, 
although a bar instrument was on board, no measute of ber 
rolling was taken, but I have no doubt sue did rol) as stated, 
sudddenly and violently. Her captain, a navy officer, recom- 
mended her guns, two 300-pounders, bein taken out, and her 
armour — taken off the eon Pe we you to judge of 
the state feelings u — is proposition ; but after 
a patient inquiry into all The facts, could only come to the very 
opposite conclusion, viz., that the introduction of a couple more 
guns and more battery armour, or any equivalent thereto, to 
raise the C of G was really the proper remedy; and that what 
the captain most feared, her capsizing, was the furthest possible 
from happening. At this time the Avni Iliah had not put to 
sea, and ‘eT di that no eae of her behaviour, but 
yo as her C of G was 6 in. bigher, she carry- 
<a ‘4bé weight of armour on battery, and four 300- 
she woul bet 
sult has 

refused to accede to the proposal of 
the captain of the King George, to remove the and armour 
from battery, but had all possible weights li aod she bas 
since made a good passage out to the Pirsus. 

Fort Sumrez.—The American Government has de- 
termined to rebuild Fort Sumter, in Charleston harbour, 
in order to preserve this relic of the opening of tne late civil 
war, rey oF belonging to an obsolete style of fortification, 
the fort is to be restored nearly to its original condition, so as 
thoroughly to reeal the past. 





Goop TusssLiine.—A great und work is the 
Ernst August Gallery—one of five be ging to a metal 
mine in the Hartz. The mouth. of it is at Gittlelda, in Brurs- 
wick. It is 10 ft. high, 6} ft. wide, and has a fall three-fifths 
of an inch in a yard. Like a railway tunnel, it was begun 
simultaneously at various different points by means of 
shafts and finished in thirt years. The gallery is 
6} miles in direct length; but if its lateral branches are 
taken into account, and a subterranean gallery, navigable 
for boats, which opens into it, the Ernst A Galleries 
are said to be not less than 15 miles long. All the junctions 
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HEAT IN THE BLAST FURNACE. 

THe manner in which the heat developed by the 
combustion of the fuel in a blast furnace is disposed 
of, has from time to time been made the subject of 
various estimates by different metallurgists, and al- 
though these estimates differ materially in their details, 
and although, moreover, no one of them, probably, 
can lay claim to any very great precision, yet they 
nevertheless possess considerable interest, indica- 
ting, as they do, the direction in which improvements 
are to be made if increased economy is to be obtained. 
The more carefully any estimate is made, the greater 
is its value for the purpose we have named, and we 
consider that the hearty thanks of our practical iron 
manufacturers is dune to men who tike Scheerer, 
Tunner, Ebelmen, Bunsen, Playfair, and, more re- 
cently, L. Lowthian Bell and ©. Schinz, have devoted 
their time and energies to the investigation of the 
action of the blast furnace, and have endeavoured with 
greater or less success to determine from the practical 
results ,obtained, the. laws by which these results are 
governed. It is only those who have conducted such 
mvestigations who can thoroughly realise the labour 
and perseverance required to establish a single fact 
connected with blast furnace working. An investiga- 
tion of the action of a blast furnace is dependent upon 
a number of other collateral investigations ; such, for 
instance, as the determination of the amounts of heat 
rendered latent during the liquifaction of the iron and 
slags ; of the specific heats at different temperatures of 
the materials forming the charges ; of the heat absorbed 
during the decomposition of the peroxide of iron, and 
of the limestone; of the losses of heat by radiation, 
&c., and other kindred matters. More than this, there 
is considerable difficulty in obtaining correct data as 
to the performance of any given furnace ; the charges 
and blast contain variable quantities of moisture, and 
variations also take place in the quantities, tempera- 
ture, and composition of the gases evolved, which 
render it necessary that a large number of observations 
should be made at brief intervals if a reliable average 
result is to be obtained. 

Taking all these matters into consideration, it is not to 
be wondered at that differences should exist between the 
estimates which have been made as tothe manuerin which 
the heat developed is disposed of in the blast furnace ; 
but we have the satisfaction of knowing that as reliable 
data accumulate these estimates will become more and 
more reliable, and of greater practical value. We have 
no intention of entering here into an investigation of 





33° | lace and Poisson that if a given weight of any 








means isan undoubted fact; but there is, neverthe- 
less, at least one other source of loss of heat which 
appears to us to be worthy of attention. This loss 
consists in the heat rendered latent during the expan- 
sion of the blast from the pressure at which it is 
supplied to the furnace to that at which the waste gases 
issue from the throat. The assumed insignificance of 
this loss has, we believe, caused it to be generally dis- 
regarded by metallurgists ; but although we acknow- 
ledge that its amount is small, it is, we think, not so 
small as to render it unworthy of notice, and some 
very simple calculations will, we consider, show that 


e 


468 | this is the case. 


It was long ago proved by the researches of Lap- 
was 
allowed to expand freely whilst it was being heated, 


%! a greater quantity of heat was required to raise its 


temperature any given number of degrees, than if 


sez | during the heating process the gas was maintained at 


a constant volume. In other words, the specific heat 
of a gas maintained at a constant volume is less than 
that of the same gas maintained at a constant pressure, 
the difference between the two specific heats being due 
to the amount of heat rendered latent during the ex- 
aes of the gas. It follows from this, that if a gas 

eated under any given pressure is allowed to expand 
to a lower pressure, its temperature will fall and rice 
versd, the variation in the temperature in the case of 
air being given by the following formula ; 


T= { (t4+461.2°) x (- )"} -a012° 


In this formula =the temperature of the air in degrees 


Fahrenheit at the pressure p, whilst Tis the correspond. | . 


ing temperature at the pressure P. The pressures P 
and p are measured above a vacuum and may be taken 
either in atmospheres, pounds on the square inch, or 
avy other convenient unit of measurement, care, how- 
ever, being taken that the same unit is used in each case. 


The 0.29th power of the fraction z can of course be 


readily obtained by the use of a table of logarithms. 

The manner in which this formula can be employed 
to determine the loss of heat due to the expansion of 
the blast in a blast furnace can, perhaps, be best illus- 
trated by an example. Let us suppose, then, the case 
of a furnace consuming, say, 26 ewt. of coke per ton of 
pig produced and blown with blast at a pressure of 
about 39 lb. per square inch, or, say, 14 atmospheres, 
this blast being heated to 1000° Fabr. Under these 
circumstances, the quantity of blast supplied to the 
furnace would be about 64 tons per ton of iron smelted, 
and it is the loss of heat due to the expansion of this 

uantity of blast which we have to determine. At 
the mouth of the furnace the pressure would, in all 
probability, be practically equal to that of the atmo- 
sphere, so that im passing through the furnace the 
pressure of the forming the blast would be 
diminished from Fy to one atmosphere. Introdacin 
these quantities into the formula above given, we fin 
the reduced temperature of blast due to the amount of 
expansion just mentioned to be : 


(1000-4461.2) x(;,)"}-«is 


= (1461.2 x 0,9374) —461.2=909.5° ; 
Or, in other words, the mere expansion of the blast 
would alone cause a diminution of its sensible heat by 
1000—909.5 =90.5°. The specific heat. of air, when 
maintained at an uniform pressure, being 0.238, the heat 
rendered latent in the manner just mentioned amounts, 
in the case we are considering, to 6.5 x 2240 x 90.5 x 
0.238 = 313,608 -degrees or thermal units ; and, 
as each pound of carbon consumed in a blast furnace 
may apa “ae pine. on an average, about 6000 
thermal units, the quantity of heat ree beg 
by expansion represents the consumption of p55 
== 52.26 lb. of carbon, or, say, about half a hundred- 
weight of coke, This quantity, although it forms but 





contained in the blast acis as an absorber of heat, 
which is never recovered. Ro speaking, about 
5 tons of the 6} tons of blast—which we supposed in 


our example to be supplied to the furnace per 

iron bac dod age tay and the calculation 

we ne ees shows i j ‘ ele whilst = 
ing during its hrough the furnace, wo' 

ay gees of heat equal to that pro- 

duced by the consumption of the furnace of about 


ay x 56=43lb. of coke. This loss cannot be re- 
covered, whatever may be the way in which the waste 
gases are utilised, it is, moreover, a loss which, as 
it cannot be discovered by the ordinary modes of ob 
servation, has, we believe, been hitherto generally 
neglected. 








THE DECAY OF STONE. 


Tux recommendation of Mr. E. M. Barry, the archi- 
tect of the Houses of Parliament, and of Mr. F. A. Abel, 
the well-known chemist to the War Department, to 
attempt the arrest of decay in the stonework of the 
Westminster Palace, has just been uced in a re- 

rt, ordered to be iapoake 3 the House of Commons. 

his ation is—oil. To cover the walls of 
the building, to saturate its tracery, and to soak its 
— frontage, is the process suggested by these 
geutiemen. A ancient and inefficient, one 
that has long been superseded by other less imperfect 
though crude methods, which in their turn have given 
place to the more recent and scientific metiods. The 
fact is that a less satisfactory means of preserving 
stone could hardly bave been proposed, and the 
wonder is that such men as Messrs. Barry and 
Abel should have been so short of resources that 
they could recommend nothing more efficient, Not 
only would oil be difficult of application, but perishable 
as it is, it would quickly change its nature, oxidise, 
and thicken until it attracted the floating im purities in 
the atmosphere, and would only conceal the hastening 
work of ‘decay. Without advancing to the present 
time, more suitable remedies might have been offered 
for consideration; soft soap and alum would have 
been better, so would wax; while parafline carefully 
applied. would have answered best of all. But the 
time is for prescriptions such as these, and the 
successful method devised by Mr. F. Ransome affords 
a rapid and effectual means of successfully preserving 
the stone, hitherto a thing never recomplised We 
have already alluded to this it is known 
that when it has been used good results have always 
followed. As is well known it consists in the suc- 
cessive application of three solutions, the first con- 
taining soluble phosphate of lime ; the second baryta ; 
and the third a —s of silicate of potash, rendered 


neutral by pod late momar Grabam’s eae 
process ysis. utions successiv - 
plied, combine and form an igeeleb- 
able mineral resists the 


tensive experience which has been gained by the 
pr gee Ae this —— car mage far beyond the re- 
gion iment, justifies its tion 
cali ontipal circamstances. And there can be no 


of our metropolitan public buildings From 
2 variety of causes independently of that of some 








same forces of nature ever at destroying 
combination to gain the material wherewith to rear up 
another, and which slowly and constantly d ; 
and crumble rocks, blending them indistinguishabl — 
the soil, is fortified by the powerful allies, into 
existence by the never necessities of the metro- 

is, and wears out the stones employed in our build- 
ings, with a rapidity t upon the class of 
material upon which the forces act. 

Limestone if containing magnesia attacked by the sul- 
phurous acid laden atmosphere, eflloresces os with 
a soluble sulphate of magnesia. If it hold carbonate 
of lime only, the same agent rapidly produces soluble 
crystals of sulphate of lime. : 

Sandstone again is destroyed because the action of 
the atmosphere rapidly changes the insoluble calcareous 
ecment which binds the particles together into a soluble 
form, and the whole material crumbles when its cement 
is thus destroyed. And while the air charged with the 
destructive agents is a never ceasing and perpetual 
enemy, the impregnated rain water is not only for- 
midable from the same cause, but is formed into a 
force more actually dangerous because its effects are 
intensified and lovalised, as evidenced by the ruin 
it produces in many public buildings, in places ex- 
posed to its concentrated influence. Not ouly, indeed, 
does the rain water wash away by degrees the soluble 
portion of stone changed by the atmosphere, but con- 
taining within itself the elements of destruction, it 
forms a more active agent which can be resisted only 
by rendering the stone impervious to its action. And 
this can only be done by indurating the material so 
that it may be enabled to set the opposing elements at 
defiance, which neither oil nor any of the old-fashioned 
mechanical or chemical appliances of the past are 
able to effect. 


THE ROYAL ALBERT HALL. 

When it is considered that the Albert Hall of Arts 
and Sciences, now in course of erection at South Ken- 
sington, is to accommodate about 8000 persons seated, 
the magnitude of the arrangements for preserving an 
equable temperature and a pure atmosphere will be 
realised. The capacity of the hall amounts to five 
million cubic feet, so that the warming and ventilation 
caused the committee some anxiety, and they invited 
a limited number of engineers to send in plans for 
effecting those objects. The various plans submitted 
were curefully considered, and it was finally resolved 
to adopt that of Mr. Wilson W. Phipson, Assoc. Inst. 
C.E., which is now being carried out under his imme- 
diate superintendence. The main points by which any 
arrangement had to be governed were economy in 
warming, and a satisfactory combination of this pro- 
cess with that of ventilation. The heating power 
determined on by Mr. Phipson consists of an arrange- 
ment of distinct coils of hot water pipes, placed in 
three air chambers. One of these chambers is carried 
under the main corridor, a second runs beneath the 
seats of the amphitheatre stalls, whilst a third passes 
under the arena. These three chambers are connected 
with two fans, the combined supply of air from which 
will be about three million cubic feet per hour. One 
of these fans blows to the right and the other to the 
left, the fresh air drawn from the outer atmosphere 
being thus distributed through the chambers. This 
air, warmed by the hot water coils, is conveyed to the 
body of the hall from the chamber under the main 
corridor by means of channels built in the wall’. These 
channels are also in communication with the corridors, 
boxes, and all the adjoining private rooms. From the 
chamber beneath the amphitheatre stalls the warm air 
finds its way into the hall through perforations in the 
risers of the seats. From the arena chamber the air 
enters the building through the interstices between the 
floor boards. By these arrangements the entire power 
of the apparatus may be concentrated on the hall, 
thus thoroughly warming every portion of it; at the 
same time means are provided for warming the en- 
closed rooms independently when necessary. The 
amount of heating surface in the iron pipes required to 
carry out this arrangement is about 28,000 square feet. 
The temperature the apparatus is calcu to main- 
tain in the hall is about 58° Fahr. as a mean during 
the winter months. 

The fresh air is supplied to the fans through two 
air shafts, 6ft. by 6ft. which are situated at the 
south-eastern end of the building near the Horticul- 
tural Gardens. In each of these shafts is placed a 
pone ena, Naeem _ with an index ns which 
registers the amount of air passing into the building. 
Arrangements are also provided in these shafts for 
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cooling the air in its passage to the hall in summer 
means of sprays of water. The fans are 5 ft. 9in. in 
diameter, a we to be worked by two direct-acting 
engines of 3 horse power each. The heating appara 

fixed in the air chambers consists of sixteen distinct 
coils of 4in. hot-water pipes, heated nden 

boilers so arranged that each condenser has its direct 
coil of pipes to work. By this means either a part or 
the whole of the coils may be utilised, according to the 
temperature of the external air. These ensers 
are supplied with steam from two boilers belonging to 
the pumping engines of the Horticultural Gardens. 
In case of need, a supplementary boiler will be pro- 
vided, which will give a total force of about 75 horse 

wer. 

The modus operandi will be as follows : The tempera- 
ture of the hall will be raised to the requisite degree 
by the time the audiences arrive; as soon as this point 
is reached, and whilst the public are being admitted, 
the air-entrances to chambers Nos. 2 and 3 will be 
partially closed by means of valves. This will allow 
of only one-sixth of the amount of air necessary for 
ventilation to pass through these sources. The re- 
maining five-sixths will be distributed by means of 
four separate channels to the air chamber No. 1, under 
the corridor. From this chamber the air will be dis- 
tributed equally all through the entire building by 
means of the air channels formed in the walls, to which 
we have already alluded. It will thus issue upon 
every floor into the body of the hall, being admitted 
as far as possible from the audience. 

The ventilation is provided for by an opening, having 
an area of 120 square feet, for the escape of the vitiated 
air, which is formed in the centre of the ceiling at the 
highest possible level. This opening is surmounted 
by a shaft, rising some feet above the roof, and which 
is fitted with regulating louvres. The heat generated 
by the system of lighting the hall will increase the 
suction of this shaft at night. During day performances, 
however, continuous circulation will be insured by a 
ring of gas jets from burners with which the shaft is 
provided. From a recent visit to the Albert Hall, we are 
enabled to report the satisfactory progress of the build- 
ing gerierally, under the able superintendence of Colonel 
Scott, R.E. With regard to Mr. Phipson’s arrangements, 
we found that the pipes for heating were all fixed in 
the outer circle main heating chamber, and the con- 
nexions were being made with the steam pipe to the 
condensers. About one-third of the inner circle 
chamber is completed, and the remainder of the work 
is progressing. On Wednesday week the wedges be- 
tween the crown of the roof of the hall and the scaf- 
folding which had previously supported it were struck. 
The results of this operation were highly satisfactory, 
the total deflection being only ysths of aninch. The 
roof, be it remembered, is of wrought iron, and covers 
an elliptical area of 220 ft. by 185 ft., with a rise 
of 33 ft. 
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diclipaicks 
The Gas Manager's Handbook ; consisting of Tables, Rules 
and Useful Information for Gas Engineers, ae 

Others engaged in the Manufacture and Distri of 

Coal Gas. By Tuomas Newnicerne, A.LC.E. London: 

William B. King, 11, Bolt-court. 

Consipeatne the important position which the mano- 
facture of gas has occupied for some years t 
amongst the industries of this and other civilised 
countries we can only wonder that an earlier attempt 
has not been made to supply to gas engineers and 
managers a handbook such as that now before us. 
‘That there has been a want of such a work can 
scarcely Le doubted, and although Mr. Newbigging’s 
book is not free from defects, we feel sure that it will 
be accepted as a useful companion by those for whose 
employment it was compiled. Mr. Newbigging remarks 
in his preface that: “It is not possible, nor is it 
desirable, that a work of this kind should consist 
entirely of original matter. To be really useful it 
must bring together, in systematic order, whatever of 
value it can glean, not only from the few standard 
treatises on the subject, but also from the Periodical 
Literature of Gas Lighting, and the numerous 
pamphlets and other publications constituting the 
Library of the Gas Engineer.” With these remarks 
we cordially agree, and in reviewing Mr. Newbigging’s 
handbook we intend to judge it by the standard he has 
himself laid down. 

The book begins with some notes on coal and can- 
nel, these notes including tables showing the quantities 
of pe obtained per ton from the different varieties of 
coal and cannel, the illuminating power and specific 





when using 4 

by Mr. L. Thompson’s valuable tables of the analyses 
various descriptions of coals reprinted from the 

Journal of Gas Lighting. 

Of retorts scarcely anything is stated except that clay 
retorts are usually about 3} in. thick and that iron 
retorts should be worked at a cherry red heat and clay 
retorts at a bright orange or white heat. Of the 
different modes of setting retorts nothing is said, 
neither are any data given as to the sizes of grates or 
flues or of the chimneys required for different ranges 
of benches. Some particulars might also, we think, 
have been added of the cost of retorts and of the weight 
and cost of different ‘mouthpieces, as well as of the 
number of men required to charge retorts, remove. 
coke, &c. Of hydraulic mains and their connexions 
no mention whatever is made, the next sets of notes 
referring to the proportions of condensers, purifiers, 
and scrubbers. Then we have a number of miscel- 
laneous notes relating to joint making, retort-house 
shovels, clearing ascension pipes of tar, bricks, and 
brickwork, clay puddle, and a table of the weights of 
various substances which might have been advan- 
tageously removed to another part of the work. 

The notes on gasholders, which succeed those just 
mentioned, include tables of the capacity and weights 
of gasholders of different sizes, together with a col- 
lection of the principal dimensions of a number of gas- 
holders in actual use. Then come tables of the 
weiglits of plates and bars and some useful memoranda 
relating to main-laying, together with a table of the 
weight of cast-iron pipes and other tables showing the 
discharge of gas through pipes of various lengths and 
diameters. Some notes on red and white lead, &., 
which succeed these tables ought evidently to have 
accompanied the notes on joint-making already re- 
ferred. to. Next we have some useful tables of the 
weight and cost of cast-iron mains, of the weight of 
lead required for jointing, of the cost of pipe-laying, 
and of the dimensions of service pipes; while these are 
followed by some notes on public illuminations, on 
leakage, on wrought-iron tubing, on cements of various 
kinds, and on mortar and concrete. Why the notes 
on bricks and brickwork should have been widely 
separated from those just mentioned, we are at a loss 
to understand. The photometric notes which occur 
in this part of the work might be extended with con- 
siderable advantage; at present they consist merely 
of a photometric table calculated by Mr. Sugg. 


Continuing our survey of Mr. Newbigging’s book, 
we next come to notes and tables relating to meters 
and public lamps, these notes being succeeded by 
others on tests for the impurities in gas and on its 
illuminating power, &c., while these again are followed 
by various chemical memoranda, by an epitome of men- 
suration, and by tables of squares, cubes, &c. The 
remaining portion of the work refers to commercial 
matters, and includes notes on the methods of keep- 
ing the accounts of a gas works, tables of the cost of 
gas at various rates, discounts on gas bills, weights 
and measures, &c.; while, as a conclusion, there are 
given a series of chronological notes relating to the 

istory of gas lighting. 

In reviewing Mr. Newbigging’s book it is only fair 
to bear in mind that it is the first of its class and that, 
therefore, many shortcomings must necessarily be ex- 
pected. As it is, the chief fault we have to find with 
the work is a general want of cordensation, while the 
arrangement is in many respects defective. Mr. New- 
bigging appears to us to be too fond of giving a lon 
title in large capitals to two or three foes of pum | 
type, and the consequence is that the information which 
the book contains is made to take up a space quite dis- 
proportionate to its amount. That the book does 
contain a great deal of information that will be found 
useful by gas engineers and managers will be evident 
from the synopsis of its contents which we have given 
above; but at the same time we consider that the 
whole of this information might have been given with 
equal clearness in a handy little volume such as Moles- 
worth’s well-known pocket book. As a desk book, 
however, Mr. Newbigging’s work will be found very 
useful, and we have little doubt that in a second edition 
many of the defects which we have pointed out will 
be remedied. 
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THE LATE MR. ZERAH COLBURN. 
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of this journal, and an engineer v 8 writings 
camel for bint. 6 welt Stened ond weaaaliaa = 
tion. Mr. Colburn was a native of the State of New 
York, he having been born at Saratoga, in the year 
1832. His parents were in very humble circumstances, 
and a portion of his boyhood was spent in working on 
afarm. Colburn, however, was not destined to become 
an agriculturist. Like his uncle, the well-known cal- 
culating boy, after whom he was named, he 
an admirable memory, which materially aided his ac- 
quirement of knowledge, and to this there was added, 
even in his youthful days, a strong love of all that 
related to mechanism, and particularly to the steam 
engine. A brief period spent as a junior clerk 
in a cotton factory afforded him some slight oppor- 
tunities of developing these tastes; but it was not 
until some time later that he made a fair start in his 
professional career under the late Mr. Charles Minot, 
then the manne of the Concord Railroad. Mr. 
Colburn made his first appearance as an author in 
March, 1847, when some small 
“Monthly Mechanical Tracts,” written by him, were 
published. at Lowell, U.S. His next literary work was 
“The Locomotive Engine, Theoretically and Prac- 
tically Considered,” « small volume which was pub- 
lished at Boston, in 1850, a few months after he had 
began to serve under Mr. Minot. This little book— 
of which a new edition was published at Philadelphia, 
in 1853—although, as might be expected, not free 
from errors, affords strong evidence of the powers of 
rapidly collecting and generalising information by 
which Mr. Colburn was so distinguished in after life, 
and which so fitted him for a scientific journalist. 
Leaving the Concord Railroad, Colburn next entered 
the locomotive works of Mr. Souther, at Boston, in 
which he soon attained a responsible position, while 
subsequently he, in connexion with Mr. Souther, 
commenced the manufacture of locomotives at the 
Tredegar Works, Richmond. During his stay in 
Boston in 1851-2-3 he was a contributor to the Ameri- 
can Railway Times of that city, whilst he also wrote 
numerous prose and poetical sketches for The Carpet 
Bag—a paper conducted by Mr. B. P. Shillaber, better 
known in this country as “ Mrs. Partington.” With 
that restlessness which was ever one of his strongest 
cebaracteristics, Mr. Colburn next took up his residence 
in New York, and in 1853 he assumed the editorship 
of the mechanical department of the American Rail- 
road Journal. This post, however, he did not retain 
long; for in November of the following year he 
started, as his own property, the Railroad Advocate— 
a weekly journal, devoted principally to railway en- 
gineering, which soon obtained a laws circulation. 
This success attained, however, Colburn became again 
restless, and in March, 1856, he sold the Railroad 
Advocate to Mr. A. L. Holley, who was at that time 
engaged as draughtsman at the New York Locomotive 


pamphlets, entitled, 


Works, and who is well known in this country by his | Mach 


writings, and more especially by his book on “ Ord- 
nance and Armor.” 

Released from his editorial duties Colburn pur- 
chased land warrants and made a journey to Iowa to 
locate his land. The change from a city life to the 
roughness of the backwoods temporarily charmed him, 
and he formed a resolution to establish a steam saw 
mill “ out West.” On returning to New York, how- 
ever, to obtain the necessary machinery, his passion 
for writing obtained a fresh hold on him, and he became 
a contributor to the Railroad Advocate ; while shortly 
afterwards he entered into an engagement with Mr. 
Horatio Ames, of Falls Village, to introduce the Ames 
tyres, a business for which his extensive connexion 
amongst American railway engineers peculiarly fitted 
him. Colburn, however, did not find commercial pur- 
suits congenial to him, and early in 1857 he threw up 
his engagement with Mr. Ames and left America for 
a flying visit to Europe, where he stayed about three 
months, visiting England and France. In July, 1857, 
he was again back in New York, when he resumed a 
half-share in the Railroad Advocate, the name of which 
was then altered to The American Engineer, a title, 
however, under which, owing to the financial troubles 
of the above-mentioned year, it had but a short life. 
Mr. Colburn made New York his head-quarters until 
1858, and about this time he was for some months the 
superintendent and afterwards the consulting engineer 
to the New Jersey Locomotive Works, at Paterson. 

In the autumn of 1857 Colburn again visited Eng- 
land in company with Mr. Holley, doy having been 


commissioned by several of the presidents of the lead- 


exertions—and this post 
returned to America on 


her first voyage, and started at oe 


August of that year, the publication 
journal, bearing the same tile as i 
runner, namely, Zhe Engineer. After the 
five months, however, political troubles by which 
the country was agitated so reduced the support of 
Mr. Colburn’s rt, that he deemed it advisable to 
abandon it, mh January, 1861, he in came to 
London and re-assumed the editorship of The Engineer 
here, a position which he continued to occupy until 
the latter part of 1864. Even after he resigned the 
editorship, however, Mr. Colburn continued to be a 
contributor to The Engineer until the summer of 1865. 

Besides his numerous contributions to the papers 
we have already mentioned, Mr. Colburn was the 
author of an essay on “Steam Boiler Explosions” 
published by John Weale in 1860; of “An Td 
into the Nature of Heat,” published by Spon in 1563 ; 
of the “ Gas Works of London,” issued the same 
firm in 1864; and of the first eight “ Locomo- 
tive Engineering,” published by ins, of G A 
Mr. Colburn was a member of the Institution of Civil 
Engineers, a sen me yea army i m 
and a mem ident of the Societ 
Engineers, and xed seg ye different times | b 
him before all these bodies as well as before the Briti 
Association and the Society of Arts. The '$ con- 
tributed by him to the Institution of Civi i 
were: “On American Iron Bridges,” read in May 5th, 
1863; and “On American Locomotives and Rolling 
Stock,” read on March 9th, 1869. Both these papers 
| received premiums, that first mentioned being awarded 

a Telford premium and medal. The papers read before 
the Society of Engineers were: “On the relation 
between the Safe Load and the Ultimate Strength of 
| Tron,” read March 2nd, 1863, and “On Certain 
Methods of Treating Cast Iron in the Foundry,” read 
on April 3rd, 1865; while to the Society of Arts he 
contributed a r “On the Ginning of Cotton,” 
read March 8th, 1865, another on “ The Manufacture 
of Encaustic ‘Tiles and Ceramic Ornamentation by 
i ,” read May 17th, 1865, and a third on 
** Anglo-French Communication,” read on - 
ber Ist, 1869. Before the Institution of Mechanical 
Engineers he read but one paper, namely, a “ De- 
— of the Harrison Steam Boiler,” aan May 5th, 
1864. 

In January, 1866, Mr. Colburn, started as his own 
property this journal, and he continued its active 
management, and gave it the full benefit of bis jour- 
nalistic experience and of his talents as a writer until 
its success was firmly established. This done, however, 
his editorship became a nominal one, and at length at 
the end.of February last he ceased to be connected 
with the paper in any way. On the events of the last 
few moaths of his life ios tes no desire to dwell here, 
and in fact, the subject is such a painful one, that we 


to it. The story, however, sad as it is, must be 
told. Naturally restless and exceedingly impulsive, 
Mr. Colburn went to greater extremes both in work 
and relaxation than most men, and his irregularities 
were attended with melancholy results. On his giving 
up the proprietorship of Excivzextnc, he proceeded 
to Paris and subsequently to America where it 

that he avoided all his old friends; and last week the 
sad news reached us of his death by his own hand at 
Belmont, Massachussets, on the day we have already 
mentioned. 

The New York Times, in an obituary notice of Mr. 
Colburn, published in a recent number, s of him 
as “the best writer in his ion,” and 





this distinction, we consider, he most thoroughly de- 
served. Writing was to him a pleasure—in fact more, 


would willingly, if it were possible, omit all reference | * _ 
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THE NEW BUILDING OF THE UNIVERSITY 
OF LONDON. 
A svuttprre of considerable importance, both in 
architectural and a national sense, has oth Bo 
and inaugurated in our midst. We to the 
new building of the University of London, which is situated 
on the northern side 
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having special terminals. The centre from which the porch 
projects is somewhat loftier than the wings. It has five 
arch-headed openings, the three middle ones lightimg the 
senate room. The principal and subordinate orders of this 
upper storey are Corinthian; six statues adorn the balus- 
trade between the towers. An excellent effect is obtained 
by the use of stone differing ia colour, the red Mansfield 
stone being brought out most effectively without any violent 
contrasts. 

The sedent figures on the balustrade of the portico are by 
Mr. Durham, and are statues of Newton, Bentham, Milton, 
and Harvey, as representatives of the four faculties, Science, 
Law, Art, and Medicine. The figures on the building in 
the centre represeut ancient culture in the persous of Galen, 
Cicero, Aristotle, Plate, Archimedes, and Justinian, Of 
these the first three are by Mr. Westmacott, the last three 
by Mr. Woodington. The three niches in the lower part of 
the eastern wing are devoted to illustrious foreigners, the 
figures being those of Leibnitz, Cuvier, and Linngus, by 
Mr. McDowell. To the roof line Mr. Wyon has con- 
tributed Galileo, Goethe, and Laplace. The west wing is 





adorned with English worthies, Hunter, Hume, and Davy, 
by Mr. Noble, being placed on the balustrade, and Adam | 
Smith, Locke, and Bacon, by Mr. Theed, filling the niches. | 
The name is in each case inscribed beneath the statae. The 

effect of these statues is exceedingly fine, especially those | 
upon the balustrades. The architect, by keeping the cary- 

ing over the windows in low relief, has avoided the con- | 
fusion which otherwise would have oecurred. The general 
effect is heightened, and warmth and richness given by a 
judicious use of red stone for the shafts by the windows and 
in other parts. 

The interior arrangements are very perfect and con- 
venient, the way to avy part of the building being almost 
apparent at a glance from the central space or middle of | 
the length of the main corridor. At one end of the corridor 
is seen the door of the examination hall and the transverse 
passages which lead to two examination rooms, to each of 
which a professor's room is attached. Over one of these 
examination rooms is the laboratory, and over the other the 
anatomical reom, each being lighted from the sloping sides 
of its roof, Half way up the principal staircase is a read- 
ing room over the professors’ rooms. The hall of the 
principal staircase measures 33 ft. x 33 ft., and is a fine 
feature of the building. It is carried up into a lantern 
storey of arches and two light windows, the main supports 
being formed each of four columns clustered on piers. The | 
principal shafts are carried by trusses and support the} 
groining of a cone toa skylight. The two lights of each 
window are divided by a column bearing sub-arches. The 
balusters of the centre and branching flights of the stairs are 
of light marble richly carved, the hand-rail being of dark 
marble, The senate room measures 45 ft. long by 38 ft. 
wide and 29 ft. 9 in. high, forming a very fine apartment. 
Committee rooms of smaller size and reduced height are 
attached to the senate room. The principal walls aud ceil- 
ings throughout the building are enriched chiefly in De- 
sachy's canvas plaster, the work having been executed by 
Messrs. Jackson and Son. In this building Mr. Penne- 
thorne has so combined grace of form with actual utility as 
to leave nothing to be desired on either score, thus emi- 
nently fulfilling the office of architecture. Internally as 
weil as externally the building is a great addition to the 
architecture of London. 


Irow Rarts ty Canava.—A sentence in the last report of 
the ehief enginecr to the Great Western Railway of Canada 
is so significant that we quote it without comment: “ Very 
serious defects pertain to a large proportion of all the rails 
imported from England of late years, and the consequence is 
that all the leading railways are now either introducing steel 
ruils, or they are pnrchasing American rails manufactared 
from a superior quality of native iron.”— Pall Mall Gazette. 


Auentcans Import Duties os Irow ayp Sreet.—The 
House of Representatives at Washington, in the considera- 
tion of the Tariff Bill, has completed the list of duties on 
iron and steel, on which there have been many and severe 
contests, The result has by no means been satisfactory to 
the Protectionists, who, to save themselves in many cases this 
week, voted to strike paragraphs out of the Pall, abandoning 
the higher duties asked for, and letting them remain as at 
present. In other cases the free traders succeeded in carry- 
ing an actual reduction upon the present duties. In steel, 
in ingots, blooms, billets, &c., on which the present duty 
levied is 45 per cent., the Bill proposed 3}c. a pound, but the 
free traders succeeded in reducing it to 2ic. On steel, cut, 
rolled, or hammered to pattern, and all shapes not otherwise 

rovided for, the present duty being 2}c. to de. per lb., the 
Bill proposed 4c, per lb., but the House finally fixed 3jc. 
The great contest, however, was upon steel railway bars. 
Upon these the present duty is 45 per cent. The Bull pro- 
posed to impose “on steel railway bars 2c. per lb.; and on all 
railway bars made in part of steel lic. per Ib.; provided that 
metal converted, cast, or made from iron by the Bessemer or 
pneumatic process, of whatever form or description, shall be 
classed as steel.” As finally decided, the Railway Bar Clause 
reads, “On steel railway bars 2c. op Ib., and on all railway 
bars made in part of steel Lic. per Ib., and on metal converted 
or cast, or made from iron by the Bessemer or pneumatic 
procees of whatever form or description $36 per ton.” On 
steel wires the higher rates of duty imthe Bill were struck 
out and the present rates substituted. On steel railway 
frogs. &e., 3jc. per lb. was proposed by the Bill, but the 





House fixed 2jc. On steel car [wheels Sic. was proposed, and 
3c. adopted. Both these classes are now taxed 45 per cent. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiespgoves, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a 
attendance on hwy Ao Middlesbrough. Very little 
changed hands, but the market was firm, and closed with the 
same prices as those which ruled last week. Makers being 
so heavily sold forward there is really very little pig iron to 
be had. Shipments to all parts of the Continent are very 
active. Rail makers are as busy as they can be, and the de- 
mand for plates and angle iron is heavy. 

Engin¢ering—The engineers in the north are tolerably 
busy still. Marine builders are full of orders. A considerable 
nuruber of smal! locomotives are being constructed, and in- 
quiry for bridge work is growing better. 

The Sunday Fettling Question Again—Since our last 
notice the workmen at two firms connected with the Board of 
Arbitration have expressed their views on this subject. 
Bolekow, Vaughan, and Co., puddiers, Middlesbrough, and 
Tyaack and Co., ironworkers at Sunderland, have decided to 
work on Mondays, believing that the fettling can be done 
without working on Sundays. These decisions will probably 
clear the way very nruch and render the Board of Arbitration 
material assistance in settling the whole question. 

More Ironstone Miners for Clereland.—On Monday about 
70 strong-looking men arrived in Middlesbrough by the London 
steamer and took the train to Marske where they will be em- 
ployed in Messrs. Pease’s ironstone mines. This is the third 


| batch of men from London who have, through the instru- 


mentality of Mr G. W. Pease, M.P., been ered to 
Middlesbrough, and obtained employment in the Cleveland 
mines. The great demand for ironstone and the opening out 
of new mines in the rich bills leaves room for the employ- 
ment of many more poor fellows who are in want of work. 


The Coal and Coke Trades.— Owing to the great briskness 
in the iron trade the coal and coke trades of south Durbem 
are in a particularly healthy condition. The Northumber- 
land coal trade is very good. 


The Drowned-Out Collierics on the Tyne.— With regard to 
Hebburn and Wallsend collieries on the Tyne a writer in the 
Newcastle Daily Chronicle says: After the expenditure of 
a very large sum of money, great patience, much labour, and 
no ineonsiderable amount of engineering skill, the company 
formed for working the drowned-out collieries on Tyneside 
has achived its first great success. The water bas all been 
drawn from Hebburn Colliery, and in a short time that 
celebrated coal mine will be once more in good working 
order. The company’s operations at Wallsend have for some 
time not been so briskly kept going as they were a year or 
two ago. They were anxious to direct all their labours to 
Hebburn, but now that that mine has been cleared, the 
works at Wallsend will no doubt be pushed forward with 
increased energy. The company well deserve success in 
their costly and courageous undertaking, and I hope and 
believe they will achieve it. 

Shipbuilding —Great activity in this important branch of 
industry stil) prevails on the Tyne and Tees. On the latter 
river, Messrs. Backhouse and Dixon have booked orders 
for two fine screw steamers for Spain and one for London, 
From this busy yard the S. 8. Agnes, a handsome vessel for 
the Telegraph Construction Company ran her trial trip. 
The engines, by Blair and Co. of Stockton, gave great satis- 
faction. 


The Lord Provost of Aberdeen at Tynemouth—Yesterday 
the Lord Provost and other authorities of Aberdeen, aceom- 
panied by the harbour engineer, visited the ner? ag and 
were taken over the works by Mr. Messent, OE. T 
afterwards proceeded up the river to view the works in pro- 
gress there. 


Rvsstan Steam Navicarton.—A deputation of Russian 
gentlemen, well acquainted with commercial and maritime 
matters, recently arrived in Bombay to make inquiries as to 
the possibility of successfully cultivating trade relations be- 
tween Russia and India vid the Suez Canal. These gentle- 
men represented the Russian Steam Navigation Company, 
which was formed in 1856, and the object of which is to en- 
courage and develop the commerce of the trading provinces 
of Russia with the ports of Russia and foreign eountries. 
The company, which has had a prosperous career, has agen- 
cies in London, Newcastle, Cardiff, and all the principal 
ports of Europe; it has established large building yards, 
and it has a reserve fund for the insurance of its steamers as 
well as of merchandise. The company, in consideration of a 
government subsidy, maintains twelve regular lines of postal 
communication. 

Voyaer ov THE SHan-Tunxe ToRoven THE Suez Canat. 
—Intelligence has been received at Glasgow of the safe 
arrival at Aden of the ‘Shan-tung (ss) em route for 
Shanghai, from Glasgow, rid the Suez Canal, after an ex- 
cellent run of 23 days, including the detention at each end 
of the canal, and the passage of the canal itself, whieh 
oceupied forty-four hours. The voyage from the Tail of the 
Bank to Port Said was accom plished in 14 days, notwith- 
standing the strong easterly winds which prevailed in the 
Mediterranean at the time, showing that an average speed of 
at least 10 knots had been maintained al] the way. Hercon- 
sumption of fuel was only 164 ewt. per hour, being at the 
rate of 2,1, Ib. x hour per indicated horse power, which is 
almost identical with the consumption observed on the trial 
trip. The Shan-tung is a steamer of 1500 tons and 200 horse 

ower, built for the Shanghai Steam Navigation Company 
”y Mesers. A. and J. Inglis, Pointhouse; and from her per- 
formanee so far it may be confidently expected that she will 
add to the already high reputation of the Clyde shipbuilders 
and engineers. We published an account of the performance 
of the vessel on her trial trip early in the present year, and 
we propose shortly to give engravings of her engines. 
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y buyers paying 67s. cash, and 57s. 3d. one month. 
To-day the market has been steady, and business has been 
done at 56a, 7)d. to 56s. 9d. cash, and 56s. 10}d. to 57s. one 
month. The quotations for the best brands are as follows :— 
No. 1 Gartsherrie 65s., No. 1 Coltness 65s., No. 1 Summerlee 
62s. 6d., No. 1 Langloan §ls.; for No. 1 G. M. B. 57s. to 
57s. 3d., No. 3 55s. 6d. to 55s. 9d. The shipping returns for 
the week ending on Saturday last are 8041 tons foreign, and 
2795 tons eoastwise ; total 11,736 tons, as compared with 
13,824 tons for the corresponding week of last year. The 
imports of Middlesbrough pig iron into Scotland still keep 
“7 low. Last week they were only 890 tons. Up till the 
€ of last week the imports for this:year were 26,930 tons; 
but even that amount is greater than what was imported up 
to the same time last year by upwards of 6000 tons, 


The Threatened Lock-out of the Puddlers—The dispute 
between the Scotch ironmasters and their puddiers has not 
made much advance either one way or the other since I 
wrote last week. It is true that the men have held several 
meetings on the subject, but so also have the employers, 
The men of the Coatbridge district, together with deputa- 
tions from Mossend, Motherwell, and Glasgow, held a meet- 
ing on Saturday night, when (according to rumour) a strong 
feeling was expressed in favour of submitting their claims 
to arbitration. The Glasgow Iron Company at Motherwell, 
and Mossend Iron Company have geste cietlons to the men 
to leave off unless Biochairn men give in at the old terms. 
At Coatbridge all the works except one are notified—the 
exception be the North British (Thomas Ellis and Co.) 
On the 7th inst. the Phenix (Mr. Spencer), Coatbridge 
(Martin and Sons), Drumpellier (Henderson and Dymmack), 
and the Tin-plate Company's Works, were noticed, and last 
Saturday the Coats (Thomas Jackson), Clifton (Gray and 
Colville, and the Globe (T. and A Miller), received warn- 
ing. The North British Works are remarkable for their 
immunity from strikes or lock-outs. In times like the 
present some understanding is always come to between 
the masters and the men, and the mills roll on. The 
feeling among the men at present is that the puddlers 
should get at least 2) per cent. advance, and the rollers and 
millmen 5 per eent. additional on all merchant orders, as the 
high ratee for large sizes of bars fully justify the demand. 
Smaller sizes of bars are not so high in proportion, but to 
keep them at the present figure would not satisfy the guide- 
millmen in the various works. Sinee the employers have 
acted so decisively, the men have become more indignant 
than they were at first, and are now fully determined to hold 
out fora time. Another meeting of the employers was to be heid 
in Glasgow to-day; notifing has yet transpired in reference 
to it, ifit has really been held. It isstated that the Mbther- 
well men had a meeting with their employers on Monday, 
but no settlement was agreed upon. The men offered to sub- 
mit their demands to arbitration, but the employers refused 
to consider this offer. At some other places, Govan Iron 
Works, for instanee, the men are anxious to avoid a stoppage 
of work, and have made some unsuccessful attempts to get 
their employers’ views on the question. On Saturday last 
the Shieldmuir Iron Company, near Wishaw, had not given 
notice to their workmen, They are not members of the Iron- 
masters’ Association, and hence it is their custom to make 
terms with their men independent of the trade rules or rates ; 
and during the dispute which occurred in January last, they 
made advances in the puddling rates before other employers 
had been asked by their workmen for any advance. The 
Shieldmuir Company consequently obtained first-class work- 
men at a busy season. It is urged on behalf of the employers 
that they are paying a higher puddling rate than is paid in 
England, and the men affirm the contrary. Surely the truth 
or falsehood of this averment can easily be settled by some un- 
prejudicial and disinterested person or persons who might be 
called to arbitrate on the question in dispute, and to whose 
award both parties ought to agree. 


Sale of Messrs. Scott and Gilmour's Collieries.—The pro- 
posed sale of the good will and business of the firm of Seott 
and Gilmour, asters, together with their collieries, ma- 
chinery, plant, fittings, erections, workmen’s houses, locomo- 
tives, wagons, railways, &c., which was advertised to take 

lace on Friday last, in the Faculty Hall, Glasgow, was ad- 
journed to a future day. No offers were mide for the diffe- 
rent collieries, and the exposer postponed the sale of the good 
will and business, as also the workmen's houses, and locomo- 
tives. Eight several lots of railway wagons were put up for 
sale, and only two offers made, both of which were under the 
reserved bid of the exposer, and accordingly no sale was 


. | effected. 


Saloon Carriages for Sugar Merchants and Coal Mer- 
chants.— Two or three weeks ago the directors of the Cale- 
donian Railway Company put on a very handsome saloon 
carriage for the special use of the Glasgow sugar brokers who 
have to make their daily visits to Greenock, in order to attend 
the sugar market held Ei feeling satisfied that such a con- 
siderate act was well ealculated to secure for them the traffic of 
the sugar merchants. But there are coal merchants as well as 
sugar merchants, and the Greenock and Ayrshire Railway 
Company have also a line of railway connecting Glasgow and 
Greenock, and the spirit of competition has gone 60 far as to 
determine the last-mentioned company to provide a saloon 
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carriage on their line for the exclusive use of the coal mer- 
chants. 


Exports of 8 Making Machinery.—The ship Hartfield, 
vic tl fm Glog, fow da age fer Mawtions 
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and 25001. in the latter. 


Bells for Melbourne. —Mr. John C. Wilson, Gorbals Bell 
Foundry, Glasgow, has just cast a set of five bells for the 
tower of the General Post Office, Melbourne, and to the order 
of the Government of Victoria. The tenor, or hour bell, 
weighs 324 cwt., and the four smaller bells are for chiming 
the quarters. 


Compass Deviations.—The Senatus of the University of 
Glasgow, in co-operation with the Institution of Engineers 
and Shipbuilders in Scotland, have established a lectureship 
for giving instruction in compass deviations and corrections 
to shipbuilders, shipowners, compass adjusters, and persons 
commanding or preparing to command vessels. The a devia- 
tions, which so much annoy the commanding officers of 
ships at sea, and which not unfrequentl lead to serious 
disasters, are now known to be regulated by laws which the 
science of recent years has discovered ; and the object aimed 
at in establishing the lectureship is to impart such ledge 
as is emmy on the subject to all whom it may concern. 
The lecturer for the present year is Mr. John Macleod, 
Assistant Professor of Mathematics in the University of 
Glasgow. The Board of Trade will endorse on the certificate 
of any master or mate who passes successfully an examina- 
tion on the subject a statement of his having done so. 


New Hutchesontown Bridge, Glasgow.—It is announced 
that the Right Honourable the Earl of Dalhousie, K.T., 
Grand Master Mason of Scotland, has consented to jay the 
foundation stone of the new Hutchesontown bridge, with full 
masonic honours, about the end of the present month. 





MECHANICAL FIRING. 
To tus Epitror or EnGinesrina. 


Srr,—Having in my practice often found a considerable 
saving in the expenditure of fuel from the application of 
Juckes’s furnace to boilers I beg to hand you the result of 
some experiments, which were carried out some time ago by 
Mr. R. Hanson, who was then the engineer at the Denholme 
Mills, near Bingley, and although he has not given the 
length of each experiment so as to arrive at the amount of 
fuel burnt in each instance per square foot of grate, I think 
they may afford an interesting comparison. You will observe 
that very bad coals were used thoughout the experiments. 

I am Sir, your obedient servant, 
27, Leadenhall-Street, May 18, 1870. Lewis Orrick. 


(Cory.) 
Denholme Mills, near Bingley, 

Mr. Lewis Olrick, Yorkshire, April 19th, 1869. 

Sir,—I have ‘wenger in sending you the result of an ex- 
periment w ith three of our boilers and water meter. 

Boiler 28 ft. long and 6 ft. diameter, having two flues 2 ft. 
diameter, 4 in. plates, firegrate 2 ft. widetnd 4ft. long. Coal 
burned 1 ton 18 cwt. = 4256 Ib., water evaporated 2225 gallons 

22,250 Ib., which gives 5.23 lb. of water evaporated per 1 Ib. 
of coal. 

Same size boiler as above but fired with Juckes’s furnace, 
grate 5 ft.x5 ft. Coal burned 1 ton 13 ewt. 2 qr.=5992 Ib., 
water evaporated 3781 gallons=37,810 lb., which gives 
6.31 Ib. of water evaporated per 1 Jb. of coal. 

Boiler 28 ft. long x 7 ft. diameter, having two flues 2 ft. 9 in. 
diameter, 4 in. plates, fitted with 45 “ Field” tubes !2 in. long 
in each flue. Coal burned 3 tons 12 ewt.=5064lb., water 
evaporated 6287 gallons= 62,870 Ib., which gives 7 7.B1b. of 
water evaporated per 1 lb. of coal. 

Very bad coals were used throughout, but the experiment 
shows a great advantage in the use of “ Field” tubes. 

You can make any use of this “ae you like. 

Yours respectfully, 
R. Hansox, 
Engineer, Denholme Mills. 





GLovcrsTeR AND Berxeiey Canat Exrexstoy.—The Bill 
authorising the extension of the above canal has been read a 
second time in the House of Lords, and was brought before 
the Committee on Monday. Lord Fitzhardinge is _— hed 
pe titioner praying to be heard in opposition. 
ord's antagonism to the company is a matter of ‘much sur- 
prise to many, as only six months ago he was fully aware of 
the diffieulty under which the port laboured through the in- 
convenience and smallness of the entrance to the canal, and 
said he should rejoice to see additional accommodation given. 
The ironmasters of South Staffordshire have agreed to peti- 
tion in favour of the Bill, and the petition states: “ The 
port of Gloucester is considerably nearer to the South 
Staffordshire district than any other port in the kingdom, 
and possesses a very complete, direct, and economical com- 
munication therewith by water and by rail. If the proposed 
works are carried out, they will bring within easy distance of 
the important district of South Staffordshire, odnes of vessels 
which are required to carry on the export trade of your peti- 
tioners, and whieh the port of Gloucester cannot now accom- 
modate, and your petitioners will then be enabled to export 
their goods from Gloucester to many parts of the world at a 
much cheaper rate than from any myn 4. port in the kingdom. 
For these and other reasons the Bill, if passed into law, will 
greatly benefit your petitioners, the South Staffordshire dis- 
triet, and the public generally.” The has been 


signed by nearly every firm of note in the district, and several 
of the principals purpose appearing before the House in 
support of it. 








ways. 
1027. Josern SHACKLETON, Bradford, “ Improvementa in sp- 
for heating or warming rooms.” 


ratus for preventing railway carriages running off the in 
ge ta 
poe rset cay Fee Sie curves, 





1 Groner Baker, orwich, “ Im 
machinery used in iS eikaeetbe of a lee mae 
ae hen gl on vy Newcastle-upon-Tyne, “ Improvements in 
Wriiram Carr and Cranes SHORTEN Catt, Ipswich, 


1151, 
“ Improvements in wheels for 

1178. Josern ArnmytTace Waps, Kingston upon Hull, and Joux 
Cuersy, Hornsea, “ pany whee ago in oe tiles and in the 

method of locking being 
formed into a roof, adn the riding for the roofs, and in the 
apparatus used in the manufacture of such tiles, fastenings, and 
me ny aa also of articles used for similar purposes, and for 
bi 

11M. Jon PAnpor Ferris aoe EDWAnrp CRADDOCK, 17, Gresham- 
street, “ An improved portable for g ing iliumi- 


12 Agua Brexkix, junior, Newdigate-street, Alfreton-road, 








Nottin, “ Improvements in the manufacture of ornamental! 
net or 
1221. Wreiaw GERMAIN, Brighton, “An improvement in or an 


addition to 
a. JAMES: Lee, Hipperholme, near Halifax, “Improved means 
for ining motive power.” 
“Morvecat Jevrenson, Bradford, “Improvements in ma- 
v Gian or apparatus for preparing and combing wool, or other 
fibrous substances. 

1229. Tomas Tuonre, Sengeesten, “Improvements in the 
manufacture of 

1230. Joun Mom tear Aberdeen, “Improvements in ma 
oo or apparatus for soldering tin cases or canisters or 

r similar vessels.” 

— ——— WENTWORTH BULLER, Hanley, “ Improvements in 
attaching door and other knobs and handles to spindles, and in 
the manufacture of door and other knobs and bandies, parts of 
which improvements may be applied to the manufacture of 








the terminal ornaments of metallic furpitere and other articles.” 
1283. FREDERICK RANSOMR, 2, Queen-#t , Cannon-ttreet, 
“Improvements in the rtith stone and in 


the manufacture of vessels for contatning or conveying acids 
or acid vapours or heated air ‘— 

1234. Henny Epwarp Ovatis, Lianeantffraid, near Corwen, 
North Wales, “ Improved machinery for cutting slate, marble, 
aod other like materials.” 

1235. Rosert HaANHAM COLLYeER, Lille, “Improvements in ma- 
chinery for breaking, softening, and preparing flax and other 
fibrous materials.” 

1237, DANIEL Miia, New York, in 

for supporting and guiding the ‘onl “in poser ei for anew 
boots and shoes.” 

1238, IsaaC BATTINSON and Groner BAtTtTinson, Halifaz, “Im- 
provements in machinery to be employed for combing wool, 
silk, flax, and otber fibres.” 

1239. ARTHUR CHARLES Henpenson, 31, Charing-cross, “Im- 
provements in apparatus for breaking and crushing stones, for 
use in macadamising roads, for railway ballast, for employ- 
ment in the manufacture of béton or French concretion or 
mortar, and for producing sand or gravel of various degrees of 
coarseness," 

1240. Victor BABLon, 40, Rue du Roi de Sicile, Paris, “ An im- 

snd apparatus for regulating the pressure of gas in gas 


1242. = aans ES MASS!, 1A, Basgett-street, Malden-road, Kentish 
Town, * Improvements in the construction of locks and keys.” 
1243, WiLliaAM Henry Gosiing, Calthorpe-street, “ Improve- 

monts in sewing machines.” 

1244, Writ1aM Konert Lake, & , “ An im- 
proved spring fastening for securing purses, pocket-books, 

cigar cases, and similar comeiet, oem and for other Ii like purposes,” 

12445. Owgn Morgevi, Bethnal Green-road, “Improvements in 
the means of and apparatus for generating and heating steam 
in steam boilers and other vessels, and for heating the liquid 
contents thereof.” 

1246. CaTHRINUS NICOLAY ARBRO COLLETT, 21, Cockspur-street, 
Charing-crosa, “ Improvements in counting machines,” 

1m47, Joun Howarp Krop, Bangor Iscoyd, “ Improvements in 
shoes for horses and other animals.” 

1248, Jamus Cpntsti£, Paisley, “ Improvements in machinery or 
———~ for cutting or shearing and ripping and clipping the 

’ of lappet cloth or other fabrics,” 

Li Pte bwin Lowe and Henry Joun FARNOL, New- street, Aston- 
juxta-Birmingham, “Impr in the ture of brase 
headed nails, sorew-tings, and rivets.” 

1258, WILLIAM Nuwn, 65, 66, 67, Saint George-street East “ lm- 
provements in ships’ and other signal lamps.” 

1234. HENRY BEARE, Queen-street, Newton Abbot, “ A new or im- 
proved apperatus for pulverising and distributing guano and 
artificial manure, applicable also to seed and other drills.” 

1255. ALFRED VINCENT Newton, 66, Chancery-lane, “ Improve- 
ments in buckles or bale ties.” 

1256. Wiliam epee Erith, “ An improved arrangement of 
gearing for rolling mills, 

1257. JAMES JENNINGS McComs, Liverpool, “ An improved hoist- 
ing machine.” 

1259. Epwin Rosert WkTHERED, Hythe, “Improvements in ap- 
pdratus for saving life and property from fire, spplicable also 
for lowering ts for other 

1260, ALFRED Rainow ond ite Y WNE, Albion-road, Dalston, 
* Im rovements in textile fabrics for book covers, and in weav- 


in, 
isei Perer Joe. Livsey, Manchester, “ Improvements in ma- 
gamed upon spools used for holding thread and 





+h ¢ hutlain 








chinery for 
like materia 
ag ng ee 7. Tarbert, and James THomas 
Liz, North Shields, “ mprovements in apparatus for lifting, 
forcing, of conducting liquids, gases, or air.” 
1263, Hexgy BeLMonT, Romford, “ Improvements in machinery 
or apparatus for tilling, ploughing, harrowing, digging, and 


veting 
THOMAS | BRADBURY, , Somaiaes, and Joserm Bamvorp, 





1264. 
M between the 

1265, Sn Oeanon, Whaley Bridge, = ens in em 
. 

1266. Samogt Tartor, Birmingham, “Improvements in rack 
pulleys for the cords of window blinds, maps, and other 


P. 
a is epport or ARSONS ting and ae en “ Improvements 


oe 


oe 
1379. “oor ‘ivan, itood Works, Now Nottingham, “ Im- 
— locomotive 
rhe mad yale fo ting 
BENJAMIN ‘ALKER and JouN Faspenics Avavsrus 
praaen, pe ae Works, Leeds, “ improvements in 


™ 

1281. JouN Im ts in the process or 
method of drawing flax and other Abrous substances.” 

1282, Frawers Motuett BLYTH, Norwich, “ An improvement in 

1286, ee none _LAKR, South buildings, “Im- 

in steam 

1988, Joan Huxay JouNsoy, 47, Lincoln’s-inn-felds, * Improvo- 
ments in the treatment of maize.” 

7. THOMAS £118, Coatbridge, “Improvements in furnaces 


1292. Joun May and Marraew May, = or tah Leeds, “ Tm- 
in machinery or 











provements PP ing wool and 
other fibres into yarn.” 
1294. Wititam Broven, janior, Silverdale Tileries, Keele, “ im- 
provements in the construction of ovens and kilns." 
Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
1308. WILLIAM Scowcrorr Lowkg, Torr ar Milla, Disley, 


Cheshire, “ Improvements in tape-dressing or sizing machines.” 
1310. JomN |, BULLOUGH, Accrington, 2 tapevennenes in sizing 


1324. Jous Purrer, Lake es U S., “Improvements in ma- 
chinery for knitting looped fabri 


Patents on which the Stamp Duty of £50 has 
been Paid. 


1382, GronGE a, ae 
ufacture of 


man 

1426. JostaAn Gaonee Tanmnee, 
provements in waterclosets and sinks, and in appgratas for sup- 
plying water thereto, and conducting it therefrom perts of 
— : a are applicable to other purposes.” — 

1447. " JAMES MuRpocu eo York-road, Lambeth, “Im 
_— in intaglio plate printing machinery.”—Dated 1 


186 
1552. "suum Mourpocn Napizr, dagen Lambeth, Pg se 
ments in eppliances for serving mustard.”—Dated 24th May, 
867. 


1 
139}. Joun Comps, Starbeck, “ Improvementa in mac for 
win cops and w from — yn "—Dated 10th M bn “a 
1569. Henny Perues, 6, apm tae 
ved method for sr pistons 


“Improvements in the 
Dated 10th May, 1867, 
Lambeth, “Im- 


Vi. 
May, 


186 
Mis, ee Frevp, Chandos ene Adelphi, “ —_——_ 
condens 


ments in ‘for generating and ing steam 
Dated 13th Tay. 1867. 


3420, Joun CLARK, 3, Orchard-street, Paddington, “ Improve- 

—, in ee ane in the means of applying the 
May, 1867 

1455, $5 FUL LIRN aie Stamford-street, Blackfriars, “Improve- 

ments in the treatment and ip lor toe ma of fibrous substances 


or vegetable matters as pulp for the manufacture of paper, and 
in tus for the same. Dated 17th May, 1867. 
1477. LEXANDER HORACR BRAXDON, 13, Rue Gaillon, Paris 


“Improvements in machinery for washing wool, the said im- 
ggg being also applicable to other purposes.”—Dated 


May, 1 
1557. waisan RYLAND, Birmingham, “ An improvement or im- 
ae pots, coffee pots, and other vessels.”—Dated 
25t 


1 
1428. Epwcxp WALKER, 
lasses,” 


heavy 
451, CLintos Epocompe ‘Buoowain 166, Fieet-strect, “I 
ments in sewing machines,”—Dated 16th May, 1367. mrecire 


Patents on which the 
Stamp Duty of £100 has 
ee pny LeEMAN oe Sloane-street, sp 


vietag ovts cotton make ier en “Dated inth 12th See. 
1212. ALEXANDER 
machines.”—Dated 14th May, eT 
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STRAINS ON GIRDERS. 
To tae Eptron or Enorreerine. 

S1z,—I send you some diagrams of strains determined by | 
experiment on two models ; the first an ordinary triangular 
girder 60 in. long, 10 in. deep, the second a bow string girder 
of the same span and depth. In the former the strains are 
shown as calculated on one-half of the girder, and as 

ined by experiment on the other half; in the latter as 
determined only by experiment. 

The experimental streins have been ascertained as follows: 
The top and bottom members of the models are made in 
ag yt poy any her by brass pins, as shown by 

. 4, 20 as to move ly at the joints 1, 2, 3, 1’, 2', 3’, &e. 
The braces consist of light pieces of wood with holes at either 
extremity for the purpose of ing them to the brass pins 
at each joint, thus forming when all the braces are in position 
a rigid trues. To determine the tension or compression on 
any member of the girder, say on the brace 11,12, Fig. 1, the 
latter is removed and a sort of frame with a lever attached, 

. 5, issubstituted. The lever and frame are as light as pos- 

; 1 iece of plate attached 




















oh 


| retains the joints, 11, 11’, in the proper position. The strain | 


thus found in Fig. 1 is 130 oz. of compression, in Fig. 2, 
132 oz. tension, w s by calculation it should be 130 oz. 
A tensile strain may be found either by reversing the‘Jever, or 
by changing the brass pins into the in the correspond- 
ing member of the frame. Fig. 3 shows the strains on a 
single lattice girder compounded from Figs. 1 and 2, by 
simply halving the strains on each diagonal brace. It should 
be remarked that the strains shown are all maximum strains, 
that is to say that on the brace 4, 5’, for,example is produced 
b weights 5, 6, 7, 8, 9,10, 11; 1,2, 3, 4, being unloaded. 

weights are 16 oz., and 6 oz. for the weight of the — 
itself, giving a total of 176 rolling and 66 static load. the 
calculation the static ge es assumed as acting at the 
bottom of the girder, which causes a greater discrepancy 
between the strains as calculated for the vertical braces, and 


may also be obtained by computing from 

the following manner : 

Taking the vertical brace 4’, 4, Figs 1 and 2, we have 
15 tons —. i nat sine Renee © 3 
carried to respective abutments by the diagonals 4, 3 ',4°,6 ; 
and 4’, 3, 4’, 5 leaves 3. Then in ig, 1 thoteecinmen tendon 
on 4, 4‘, would be produced by wei $66 Se & Mes 
the maximum compression would be produced by 5, 6,7, &., 








in compounding the two together therefore we have 16 oz. to 
add to the brace 4, 4, making the strain (Fig. 2) 16x 4+ = 
5.33 tons, which from 37.33 ewt. leaves 32 ewt. and —48 32 = 
16, taking half as before 8; and 8 x 3= 11. P 

strains on the bow string model are given for a single 
movable load 96 oz. only on each point of the girder, they 
are shown first with the single diagonals inclining from the 
string toward the centre, secondly from the string outwards. 
In the third, viz., in each case, the strains are compounded 
from the other two, and the result to some degree verified by 
applying three levers at once, but the increased friction 
revented the latter results from being in all cases satisfactory. 
beg to apologise for intruding on your valuable space, and 
hoping the above may be of interest to some of your readers, 

I remain, Sir, your obedient Servant, 

Cures F. Gower. 
Nova Scotia House, Ipswich, March 30, 1870, 








Norru-Easters Raruway or Victor1a.—The Victorian 
t has invited tenders in jum as well asin 
England for the deli of of i 
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RECENT PATENTS. aia shown. The object of the plan is to pre- Camas ene tonne oan oi j 
Tue following specifications of completed patents are all , for that it must be taken in hand sal 
dated within the 1869 ; and that should be given and man with some commercial who must 
yo Ragone oe have good to expect that reward to the 
be teen ee ee a eee ee of wih the wie gly soared 
wteet Cheneery-lene. to him, otherwise he will ineur the and risk 
(No. 2086, 8d.) Leonard Clayton, Lawrence of Rete 6 Seamy. Se ee See: 
and James Smith, of Hunslet, near Leeds, patent forms of | therefore, and in order that may benefit by the in- 
valves especially adapted for regulating the distribution of vention, ~_ such as a eo feoge mers 
peas map pe innovations involve alterations 
Ficl f pee } to plant, Ether expenses which in thrmerves dome ‘ 
while a manufactarer can articles are 
as as the of he 
yas cereeens 
over wo ae are 
vent backlash and irregular movements, and methods of poses Aye npr ce Dads «Door heeng stares sede Fine 
applying it to gearing are included in the patent. Si capheah ob oton® Sot toe ae che aches te 
(No. 2098, 6d.) Charles Denton Abel, of 20, South- | invention y may be either a manufacturer or one 
ampton-buildings, patents, as the agent of Charles Vannier, | who simply about a demand to which mana- 
of 28, Boulevart de Strasbourg, Paris, enclosing the grain- | facturers are at compelled to respond, and in either 
cleansing machinery employed in mills, in air-tight casings | case the public is benefited by the use of the new in- 
communicating by suitable passages with exhausting fans. | vention. : 
Chambers are alo provided in which the dust, &c., drawn| Having thus shown that the inventor often requires the 
off by the fans can be collected. assistance of the commercial man, the next point for con- 
(No. 2104, 1s.) Callistus Augustus Count de Goddes de | sideration is the arrangement between these two parties, = 
: Liancourt, of 216, Queen’s-road, Dalston, patents the life- peste gear a — — — be 
belts of which we gave an account on page 166 of the th SS 1 oe nye being ts any 
gas to purifiers and similar purposes for which the well- | present volame. cases a confiding individual having Ihr snes teckaleat know 
known Cockey’s valves are now used. The annexed sketch ledge and genius than commercial wisdom, while, on the other 
will show clearly the arrangement of the valve now THE PATENT LAWS.* hand, the essential qualifications of the man to aid in brin 
patented. hy W. Lnete © ° tag out ie Deen ee eine Stee ce eenere rs pony 
(No. 2087, 4d.) Wilson Bray, of Stockton, New Jersey, ly W. yp Wiss. _ persevering. ow, even supposing without pro- 
U.S., patents improvements in refrigerators for railway (Concluded from page 335.) tection of letters patent such a man could and weet convert 
provision carriages. These plans consist in isolating the} Puy foregoing statement of Mr. Newton would be a suffi- Sens toast ebelons thas the ending levenier ‘onid Fg 
provision chamber of the carriaye from the external air | cient answer to Sir R. Palmer; but even putting it aside, be ed of his just reward by the shrewd man of 
and causing a current of air—which has been cooled by | and reverting to that of the honourable learned gentle- } orn, A did aot the state step in, as it now does, to protect 
traversing an ice chamber—to circulate through it by means | man, the question arises whether there is anything in what | the inventor? The author opines, with others who have con- 
of a fan. he said that is in the slightest degree peculiar to» patent | sidered the subject, that such a result would inevitably follow 
(No. 2041, 10d.) David Cope, of Liverpool, patents a| case? Is it not to gointo the history of every case, | the suggested abolition of patent law, and that as the natural 
method of preventing waste in filling casks, this consisting | Whatever its kind ? and do none but patent cases ever occupy consequence of such a step those whose brain is their —_ 
in applying to the bung-hole a simple form of spout. | ® nog Aw ye ea yw —— if not often more, | to whom Great Britain is already largely indebted, and 
This spout, which is provided on the under side with an | ™°D€Y ! we just to mind one or two whom she has so much yet to hope for, would have no alter- 
‘ : mn : of the innumerable cases which might be cited to disprove | native but to avail themselves of the that 
elastic washer making a tight joint between it and the/| ¢. Roundell Palmer's sweeping charge against patent litiga- pegs aye 3 
cask, serves to lead off into a collecting spout the over- | tion premising that the paraifine oil case referred to by him poms Sem, ha wo me Bap ded — who are 
flowing liquid which would otherwise be wasted. The ar-| was one of great public interest, as bearing upon the intro- gor aees jae ame anee pegs. 
rangement is especially intended for employment in filling | duction of a new and important branch | manufacturing feed y wrsnn angie have fan dood ts thane teteaht toeis loner 
oil casks. and commercial industry, the right of whose origi 0 | tions to this country from Switzerland and other places in 
(No. 2045, 1s. 4d.) Victor Adolphe Deaubeuf, of Maindy, ’ ing reward was questioned, as not ee which no patent laws exist, and that the want of such 
near Cardiff, patents an arrangement for compressing small | happens in the cases of inventions of great public utility tection has been so felt in the named Toes 
ait 0 severely country 
coal, &c., by means of a lever press worked by a steam value, whereas most, if not , of the the passing of a law for protecting mental property is now 
Seton di ; ; Pp cases about to be mentioned had reference simply to the ; 
piston directly attached to it. It would require engravings , : hie Ae being powerfully advocated there ; 
to illustrate the details of this plan. sonal interests and petty squabbles of private individuals. Having, as he believes, shown that it is expedient to pro- 


(No. 2047, 26.) Robert Mallet, of Victoria-street, 
Westminster, patents methods of manufacturing iron and 
steel, of which we shall have something to say in an early 
number. 

(No. 2049, 1s. 6d.) John Robinson, of Rochdale, 
patents improvements in the highly ingenious dovetail 
cutting machine described by us on page 444 of our fourth 
volume. 

(No. 2050, 2s.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of James Montgomery, 
of New York, various arrangements of puddling or con- 
verting furnaces for decarburising iron, of which it would 
be impossible for us to give a brief description. 

(No. 2051, 1s. 4d.) William Arnold, of Barnsley, and 
William Carnelley, of Fallowfield, patent methods of con- 
structing the furnaces of steam boilers so that the products 
of combustion evolved from a furnace which has been 
newly fired can be led over the incandescent fuel in a 
second furnace. The patent relates to certain peculiarities 
in the particular arrangements proposed and not to the 
system of working, which is an old one. 

(No. 2060, 10d.) Thomas Knowles, of Birmingham, 
patents the form of iron permanent way illustrated and 
described by us on page 297 of the present volume. 

(No. 2063, 10d.) William Hutchinson, of Regent-road, 
Salford, patents various arrangements of brick making and 
drying plant which we could not describe briefly. 

(No. 2064, 3s. 6d.) Hunter Henry Murdoch, of 7, 
Staple-inn, patents, as the agent of Baron Oscar de Mesnil, 
of Brussels, and Max Eyth, of Stuttgart, various arrange- 
ments for propelling canal boats by means of wire rope 
traction, &. This is an important specification of con- 
siderable interest to those concerned in canal navigation, 
and we shall probably have something to say of its contents 
in a future namber. 

(No. 2066, 10d.) Frederick Baker, of Kennington, 
patents arrangements for opening and shutting the gates at 
level crossings on railways, these arrangements being such 
that all the signals connected with the lines which the gates 
cross, must be set at danger before the latter are opened. 

(No. 2083, 2s. 6d.) James Stead Crosland, of Manchester, 
patents various arrangements of steam engines and boilers, 
his plans, in fact, being so numerous that it would be hope- 
less for us to attempt to give a brief account of them. 

(No. 2091, 1s.) Quintin Dunlop, and Thomas John 


Martin, of Ballymacarrett, and William Orr, of Ligoniel, | actual 


Ireland, patent the spring couplings for shafting, of which 
we annex a sketch. From this it will be seen that the 
rotation of one part of the shafting is transmitted to the 
other, through the springs, ¢ 4, which may be of either steel 





hus the author may instance the Windham case, whose 
costs were very heavy; the Yelverton case, with Mrs. Yel- 
verton’s constant appeals; the convent case, which occu- 
ied much valuable time, cost a large amount of money, and 
involved the a’ of witnesses from all of the 
country; the case of Lord v. Colvin, which is said to have 
cost something like 80,0001,; the undetermined case of 
. the costs of which to the present time, 
writer has been informed, amount to about 10,0001. ; and. 
lastly, the Mortlake case, in which a dispute about 21. odd 
after being in Chancery for a couple of years, came before 
the court a few days since to know who should take some 
evidence. These are interesting and instructive examples, 
but, did time permit, it be easy to cite an 
number of other cases which go to prove the injustice of Sir 
Roundell Palmer’s remarks. He surely must know, as most 
engineers do, that many arbitration cases about i 
contracts, and other matters total] with 
occupy more time than the oil case. The fact is, 
that the present working of many of our laws, as, for ex- 
ample, those relating to ecclesiastical, partnership, contract, 

er tmee get i as uncertain and i 
as 


7. It is objected that inventors themselves frequently 
derive the least benefit from their inventions, but it appears 
to have been forgotten that many men start in business, 
and fail, and that, therefore, ure is by no means pe- 
i It should also be recollected 
many inventors do succeed in gaini 
their inventions under the patent laws, while others 
inage Siete, Sens ee of this society have 
eg eee, Ges onane Gamera 
, legislators are not called upon to grumble 
Fhe complaints justly engl | inventors 
tions in isting laws regulations, and 
principle of ing by grants of exclusive 
which the author believes are generally 
venters to be the best means to the end i 
It may be quite true that an inventor 
the worst in his commercial i 
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* Paper read before the Society of Engineers. 
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, SAY, soven 
a nt of 1001., as at present, before the expira- 
pin. bors year, then inventors with moderate 

a fair chance at the outset. It has been 
that any considerable reduction in cost would give rise 
inconvenient multiplicity of patents, and t 
than ever would then be obtained fri 
inventions ; but the writer does not think that thi 
would be borne out in practiee if the pro; 
prices were accompanied by a preliminary 
the novelty of every invention sought to be 
patentee of a frivoloas invention if too poor to w 
could not getany capitalist to take it up. The capitalist would 

fer something good if he had to pay another 

for it. Frivolous patents the author believes are 
tained Op vege: who have ample means 
therefore to pay the present cost of patenting. 
may be laid down as a rule that no frivolous invention 
would pay for a patent unless largely advertised at an 
immense outisy, whieh none but ing con- 
H le means could afford. i of 
heavy stamp duty at the end of the seventh year would 
effectually weed out such frivolous 

ucing no commercial results, while, on the other hand, 
if a patent for a new though a i i 
were of sufficient value to justify the 

by its owner, there would be 

dence of its having promoted trade in some way. Even 
admitting that cheap patents might give rise to some abuses, 
the accruing to the public would still more than out- 

i ghey ry late eminent goon: gma gpeapn 

rts, w iv evidence on patent laws, as re- 
on rn Mr. Macfie’s book, anid : 
Pista a list of ——s = 100 inventions Ig I 
r have irty or forty years , but for the 
cost. ect cumin te y whic deny lbeue weald have 
been saved if I had had a patent for it. 

“ I very rarely make models, but I had one made for this. 
It was made many years ago. I invented it in 1830, and I 
mean to say that ifit had been put into practice things would 
not have happened which have happened, and which have 
caused the loss of many lives as connected with railways.” 

Evidence of this kind shows that great loss is suffered by 
the public owing to the imposition of heavy taxes upon in- 
ventors who E to secure a just reward for their genius. 

As an additional argument against cheap patenta, it has 
been asserted that the Patent Law Amendment Act of 1862 
by reducing the cost of patents greatly increased their number, 
but in considering whether or not a multiplicity of patents 
exists so as to cause public inconvenience, only the patents 
actually in force at oe date should be dealt with. The 
number of ts actually im force on the 3lst December, 
1835, was about 2200. Sixteen years later, that is on the 
8ist December, 1851, while the costs of patenting remained 
the same, the number of patents in force was about 5992, or 
considerably more than double the number in 1835. Aecord- 
ing to this rate of increase, the number of patents in force on 
the 3ist December, 1867, even had the old heay —-_ 
been retained, would have exceeded 11,984, or double 
number in foree sixteen years previously, namely on the 31st 
December, 1851, while according to the theory of those who 
oppose cheap patents, the number must have been infinitely 

viewing the fact of the reduction in eost. Itis there. 
‘ore rather surprising to find, on reference, that 10,269 was 
about the total number of 
cember, 1867, being, despite the reduction in cost, a consider- 
ably smaller proportionate increase over the number in 1851 
than the latter number was over that in 1835, the lapse of time 
being alike in both cases. So much then for the theoretical 
ts against cheap patents. 
ing the objection that poor men and working men 
cannot make head against infringers, it may be remarked 
that, generally speaking, a patent is not infringed until the 
patentee has ded in ifesting the advantages of his 
invention to the public, thereby creating a demand for it 
which is felt by producers of inferior manufactures. Then 
it is that incipled 


it 
Fs 





princip P endeavour to evade the 
patentee’s claima, but by that time his invention has as- 
sumed a commercial value which enables him to obtain the 
assistance of capitalists in maintaining his rights, 

_ Every applicant for letters patent should be compelled in 
his provisional specification to define in precise language the 
claim or claims to novelty u which he intends to rely. 

check against his afterwards appro- 





priating in his complete specificat 
tion forming the subject of a subsequent application for 
All for letters patent instead of being referred 
to the y and Solicitor-General as at present, should be 
submitted to an acting commissioner, whose official duties 
should be restricted to the consideration of applications, the 
appointment of arbitrators, and the examination of specifica- 
tions, and who should be assisted by an efficient of ex- 


tents as might be | proceed 


patents in force on the 3lst De- | the 


jon any part of any inven- | the 


| commissioner to. Her Majesty as his final recommendation 


in the matter of the petition. cad 
Any applicant neglected to appoint an itrator 
within, 7 time should be taken to have abandoned 


. 





Sronengeeen conn aeerneel 





lieation of notices to pro , 80 that, should the prior appli- 
cant , the oer aetna t would, in cave of ee, 
be able to oppose 


his own claims within the limits that might remain open to | i 


him in face of the prior applicant's com specification. 
In the next , the writer proposes that ev 
be published, and considered in the order of 
its number and every complete ification filed at the time 
of giving notice to proceed, the distinct statement of the 
claim in the provisional specification being, as already ex- 
plained, a check upon the appropriation in the final specifi- 
cation of the invention of any subsequent applicant who may 
have it published on the faith of his provisional protection. 
It does not appear advisable that an applicant should be com- 
pelled to give notice on a icular day, nor that the time 
at allowed for perfecting the invention and speeify- 
ing should be reduced ; therefore notice to proceed with every 
application might be left at the Patent Office at any time 
within six calendar months from the date of the petition. 
Upon the filing of the complete specification the acting 
commissioner should consider whether it fully deseribes the 
invention, and whether it exceeds the ground covered by the 
provisional specification, and should order such additions to, 
and modifications in the language uf, the specification as may 
seem expedient, with right of appeal by the applicant to 
arbitration as before. 

Furthermore, it is proposed that woodeuts should be pre- 
pared, on asmall scale, and somewhat similar in character to 
the illustrations contained in the American abridgments, and 
that electrotypes should be furnished with claims, &c., to the 
leading scientific papers, in which, by arrangement, every 
notice to d, and illustrated claim, should be published 
in its order. This publication should be additional to a 
like publication in the Commissioners of Patents’ Journal, 
and possibly also in the London Gazette. 

By this arrangement any person who had been doing the 
same thing before, in a practical and public manner, without 
@ patent, would have fair notice, and could avoid future 
litigation by at once coming forward and proving his case 
in a simple and inexpensive manner. Cases of opposition 
might be decided by arbitration, one arbitrator being ap- 
pointed by each party, and the arbitrators nominating an 
umpire as before; with final appeal to the patent court. 

A register, containing the names of barristers, engineers, 
and competent persons willing to act as arbitrators, 
might be kept at the Patent Office, and a proper scale of fees 
arranged for their remuneration. 

Some objections may appear to the satisfactory working of 

system here suggested, but the writer believes t 

it will be found to possess some important advantages 
over most of the systems at present in use. Thus it is 
proposed to act upon docume: evidence only, and to 
wo 2 Stpaodians and inexpensive tribunal for 
considering applications on appeal and ing oppositions, 
without eomplicating the proceedings by the production of 

i te of l or agents for the 
pp ted by his counsel or agent, in 
the tribunal itsef, in so far as the granting or rejecti 
his application for a patent is concerned. Care is taken, also, 
none the publication of every ne ogre for pda = of 

blie directly the applicant m even as pro- 
—~ to the great seal. 

The present practice of giving notice to proceed while the 
invention remains a secret is most unsatisfactory, and renders 
the system of opposing the grant of letters patent very in- 
efficient, because it is only in cases of fraud, or where the 
applieant happens to have published his invention that any- 
y is in —— to oppose, or has his attention drawn toe 








. or, if there were no fraud, then to reduce | i 
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to proceed and bring his invention to perf 
consequently there is no good for refusing the great 
seal to the second petitioner, if he is the first who asks for it, 
even to the exclusion of the prior petitioner, because, by such 
a refusal the public might, in some cases, be kept from the 
knowledge of an invention during a longer period than would 
otherwise be the case. Now this theory seems to poor. 
pose two things, namely: First, that the sealing of 
patent is a tee for the fulfilment of its provisions by 
the fili: ofa full description of the nature of the inven- 
tion the manner of performing it; and, secondly, that 
sueh description will be prepared and filed and lai _— 
for the information of the public at an earlier date 
would be the case if the grant of letters patent to the 
second petitioner were withheld until ton § time otenes for 
proceeding upon the prayer of the first petition ex- 
pired. As actual facts clearly show both of these supposi- 
tions to be erroneous it is difficult to ee ee 
ground for adopting the theory advanced in Bates - 
gate’s case which points clearly to the urgent need that 
exists of some amendment in the present tree in reference 
to the sealing of letters patent. While the sealing of a 
patent before the expiration of the full time ed 
for proceeding is a very common tice, it nevertheless 
rately happens that an inventor r having obtained the 
great seal files his final i ion until on or about 
the latest date at which the law compels him to do so to 
save his t, and furthermore it so happens that a 
number of patents actually sealed become void by reason of 
the grantee’s neglect to file complete specifications, and that 
consequently the public is never any better off for informa- 
tion in respect of the inventions for which those patents are 
granted than it would be were the patents never sealed at all. 
The foregoing suggestions, if carried out in conjunction 
with more complete indexes and records at the Patent Office ; 
official reports of all cases tried in the Patent Court; the 
granting of special titles as “Counsel of the Patent Court” to 
any barristers who might an appropriate technical exami- 
nation by a competent authority (without, however, restricting 
the right of other barristers to practise in the Patent Court); 
more accurate mayen of ) he pores issues pe A _ 
every patent case, an official registration o paten 
pean! would, the writer believes, be found to obviate those 
evils which patentees and the public* have just cause to com- 
plain of in the present working of the patent laws. 
The writer has not ventured to comment upon the 
proposal which has been made to set apart 200,0004. or more, 
annually for rewarding all meritorious isventors, that 
sition being on the face of it too absurd and im 
to merit discussion. : 
His main object has been to show that a few simple 
amendments will enable the community to realise all the 
advantages of the present patent laws without suffering their 
attendant evils. 


THE STEERING OF SHIPS. 





paper of the 6th instant, 1 have 

& breach of etiquette, as to declare that “ the 

widely known as the Lumley radder was copied from Mr. 
Ruthven’s rudder.” I made no mention whatever of copying 
or stated anything to convey that ides; as was 
further from my mind. So far, Mr. Lamley’s are 
uncalled 


for. 
In however, to my mistake in assigning precedence 
to Mr. ven’s patent, apologised to Mr. Lumley, 
learnt immediately after the reading of my paper from 
remark was correct in 


obediently, 
London, May 17, 1870. ©. G. Gumrnt. 
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On the Strengths of Beams, Columns, and Arches. By B. 
Salen “kaoiens E. and ¥F. N. Spon. | r 
Tuat there are two sides to every question is a truism ; 
that at least two perfectly legitimate though opposing 
conclusions may be arrived at in the criticism of any 
work, will be conceded by all who remember the re- 
cent cartoon of two rival ministers, passing judg- 
ment on each other’s latest work, our great 
national representative, Mr. Punch. 


is, or should be, a mathematician; but it is at least 
open to doubt whether even a moderate minority of 


engineers would be roused to any y 
of enthusiasm at the “ Mathematical,” although the 
evening’s fare were nothing less thrilling than the me- 


eager Reage og 7 a N : 

For similar reasons, if the engineei visitors mvited 
Professor Cayley to be preset at the Institution on 
the occasion of a discussion on atebes or continuous 
girders, it is very probable that the learned professor 
would mentally classify some of our ablest engineers as 
mere camp followers of the noble army of “ First 
wranglers.” 

The subjects selected for consideration by Mr. 
Baker in the work under review, are peculiarly sug- 
gestive of the wide differences in the appearances of 
the same objects, veoulieg. from a change of the point 


of view. If an author éleets to deal with such subjects 
in a comprehensii way, the critic need only 
take up differen’ to prononnce the work shallow. 


If, on the other the author ventures upon mathe- 
matical refinements,the critic may throw over his 
laboriously rte formule as uselessly abstruse 
and unpractical. j an average critic considers 
himself at li to choose his own point of view when 
reviewing a work ; he maintains his right to judge of 
a scene-painter’s Buseess by the appearance bis work 
presents from the footlights, and to pass judgment on 
7 yaaa window from the exterior of a cathe- 


in our opinion, sm artist or an author may reason- 
ably suggest thé point of view for which his work has 
been designed, ‘andjn few remarks we have to 
make on Mr. Baker’s volume this point will be con- 
ceded. We look not, therefore, for exhaustive 
theoretical isations, for the author tells us that 
in his opimon the necessary data for such a purpose 
are not at hand, but we expect sufficient information 
to enable us to estimate readily and aceurately the 
strength or stiffmess of any given section of 
column, or arehed.rib. , 

The consideration of the strength of beams of various 
forms of cross section was evidently suggested to 
the author by the difficulties he experienced in pre- 
dicting the breaking weights and deflections of steel 
rails under different conditions—flange downwards, 
inverted, and with or without holes in the flanges. Why 
should a rail bend 12 in. before fracture in one position, 
when the same rail si inverted invariably snap 
across with 4 or 5 in, tion? Why should a rail 
sustain precisely the same load with two holes in the 
flange as with one hole only, notwithstanding the 
double loss of area in tension? If an ordinary 
Hodgkinson girder fails with 7 or 8 tons per square 
inch apparent tension, whilst a solid bar sustains 17 or 
18 tons, what unit strain will be attained in some 
intermediate form of cross section? Such are the 
questions considered in the portion of the present 
volume treating on the strength of beams} and the 
result of the investigations takes the form of convenient 
formulse applicable to every case to be met with in 
practice. 

In his treatment of the second branch of the in- 
quiry-—“On the Strength of Columns”—the author 
has adopted a somewhat different method. The 
paucity of experiments on large columns has induced 
nim to apply principally to ascertaining the 
existing practice of engineers on both sides of the 
Atlantie, and to collating the different formule guiding 
them in their practice. Theoretical consideratidns, 
however, are never lost sight of, and they assume a 
proper prominence in the deduction of the final 
formule. 

The most embarrassing problem an uncompromising 
mathematician could set himself to solve would, pro- 
bably, be the determination of the exact mathematical 
value of the maximum strains occurring upon different 
parts of an arched viaduct under all the disturbing in- 
fluences resulting from changes of form and em 80 
ture, and in the distribution and intensity of the load 
As an illustration of this fact, Mr. Baker cites the 
statement of Mr. Eads, the engineer of the St. Louis 
bridge, that many months were devoted to the laborious 
calculations entered into for the determination of the 
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Every engineer |, 
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may 
how to construct a curve of equilibrium, but is left 
quite in the dark as to the position it must assume 
relative to the it. 
8 z > 


This eb 





American.engineers. 

Some valuable tables of the proportions of con- 
tinuous girders of two or more spans, under different 
intensities of rolling load, will save a great deal of 
embarrassment to the designers of those troublesome 
structures ; and there are many other useful tables 
and formule im the same part of the work which will 

rove of equal utility when other classes of work are 
ah dealt with. 





The Plane Table and its use in Topographical Surveying. 
Prom the paper of the United States Coast Survey. New 
York: D, van Nostrand; London: E. and F. N. Spon. 

A voLume written upon the use of the plane table, 

which, as a receives such a scanty notice in 

English treatises om surveying, may at first appear to 

have little to recommend it; but when it is known 

that it has been universally employed in making the 

United States coast surveys, and that it is an instru. 









stunted girders, common | 
in this coun’ , and the spider-web deep trusses of the 











































in its results a ve 


t degree 
skilful surveyor is 


ispensable, and his work is 
constantly liable to be mar: the exposure to 
which the table is subjected. Variations of ure, 


inclement weather, and the frequent transport of the 
instrument are grave for objection. Moreover, 


a 4 5 oe 








ment very generally in use in America, no further ex- | the 


planation is needed. The plane table at present in use 
in the States’ Government survey is composed of a 
well-seasoned drawing board about 30 in. , 24in. 
wide, and 3 in. thick, supported upon three brass arms, 
to which it is screws. arms con- 
verge to a centre cone of the base of which is 
faced potently See, and whieh rests upon and is 

to » brass bearing, so that free rotary motion 
is ee be checked by a clamp screw at 
pleasure. table and its mountings are attached in 
the ordinary i to a tri 
adjustments. the table is mounted an alidade or 
brass straight alos shan 22 in. hog it a circular 
level on its upper face. Near the of the alidade 
is a brass standard, 


The sheet of ing stretched upon the table, a 
middle pee cag ig upon o sad its inter- 
section with the most central parallel bei 
mined, @ ne Se ae 
minutes of latitude im i 
dian line above and bel i 
known, co ing distances i 
off above and below the central parallel, and the 
sheet is then further divided by spaces, each equi 


Before commencing operations the surveyor is su 
plied with a list of triangulation points, giving their 
relative distances, latitude, and longitude, 
and also the equivalent in metres of the seconds of 
latitude and longi according to which the points 
now pi on the : a 
the test accuracy. It often hap 
lack Ot neteial objects it is found wivisable to go 
beforehand over the country and locate signals which 
have to be well placed, wita reference to each other 
and the character of the ground, so as to lee oer 
veyor the greatest amount of assistance in the prosecu- 
tion of his work, But it is seldom possible to furnish 
a sufficient namber of subsidiary points, which have to 
be determined upon by the surveyor, and laid out 
upon the plane table before the work is proceeded 
with, and the leading as well as the minor points 
should be so arranged in their relation to each other 
that they afford a ecntinual check upon the work as 
it proceeds, as it is evident that errors. rapidly 
niultiply, and that an insignificant mistake in # short 
line becomes very serious as the line is extended. 

After the outline of the country under a 
the more serious work of laying out the contour lines, 
or lines of horizontal sections of the ground afdifferent 
elevations and at certain equal distances.~ Contour 


ad. | been gradually sketched in, the surveyor 





i transit mounted tele- | ; 
ad wight 1g 
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lines are, as it were, imaginary shore lines formed at? tm 
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CONSTRUCTED BY MESSRS. HUBBARD AND WHITAKER, ENGINEERS, BROOKLYN, USA, 
(For Description, see opposite Page.) 
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(For Description, 
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ENGINEERING, 


PUMPING ENGINE AT THE BROOKLYN WATER WORKS. 
CONSTRUCTED BY MESSRS. HUBBARD AND WHITAKER, ENGINEERS, BROOKLYN. 


More than four years ago (vide page 250 of our first 
volume) we illustrated in this journal one of a pair of pump- 
ing engines erected at the Brooklyn Water Works, near New 
York, about the year 1860. For the past ten years these 
engines have been in regular use, but their performance has 
not been so economical as was desired, and they have, more- 
over, required a considerable amount of care and attention. 
Under these circumstances, it was determined some little 
time ago to erect a third engine of a different construction, 
and of this engine, which has been recently erected by 
Messrs. Hubbard and Whitaker, of Brooklyn, from the 
designs of Mr. William Wright, we now publish engravings 
on the present and opposite pages. 

Referring to Fig. 1, it will be seen that the engine is of 
the rotative fly-wheel class, whilet the pump, which is of 
the bucket and plunger form, is placed immediately beneath 
the steam cylinder. The principal dimensions are as follows : 


ft. in. 
Diameter of steam cylinder 7 1 
Stroke ove ose dee eee at 0 
Diameter of piston rod_... ove pas Eee 
- pump bucket ese ‘ne 4 3 
ma é plunger ese res 3 2 
” air pump (double acting)... 3 0 
Stroke of air pump ove ove bes &§ 9 
Length of beam ... ove eve vy, 0 
Diameter of main centres ° es 1, 6 
” end centres... = «.. wae) “ES. Q 
Length of connecting rod eee ~— 0 
Senate of connecting rod atcentre ... 9 Ii 
- fiy-wheel shaft  ... ooo 1 a 
Length of fly-wheel shaft wee wo Bs @ 
Weight of e duo «+ 936 tons. 


In the ordinary bucket and plunger pump the whole of 


the water raised passes through the valves in the bucket ; | 
but in the pump of the engine we are now describing, Mr. | 


Wright has introduced a modification, which enables a 
larger waterway to be obtained. For this purpose he has 
surrounded the pump barrel with a cylindrical casing, 
6 ft. Lin. in diameter, the space between the casing and the 
pump barrel proper forming an annular waterway which is 
fitted with thirteen composition disc valves, weighing 65 Ib. 
each, and covering openings 11}in. in diameter. The foot 
valves consist of twenty discs, similar to those just men- 
tioned, arranged in a chamber 7 ft, 54 in. in diameter, 
whilst the bucket valve consists of a double-beat composi- 
tion valve, 44 in. in diameter, and weighing 500 1b. During 
the up stroke of the pump the barrel becomes charged in 
the usual way, the water above the buckets being st the 














same time forced into the delivery pipe ; while during the 
down stroke the water passes up, not only through the 
bucket valve, but also through the valves in the annular 
water space, a quantity of water corresponding to the dis- 
placement of the plunger being, of course, simultaneously 
delivered, as in ordinary bucket and plurger pumps. Figs. 
A and B represent a pair of indicator diagrams taken from 
this pump, that marked A having been taken from the 
upper end of the pump barrel, and corresponding to the up 
stroke of the bucket; while the other, marked B, is taken 
from the lower end, and shows the pressure during the down 
stroke, and the vacuum during the up or suction stroke. 

The delivery pipe is 86 in. in diameter and 8460 ft. 
long, while the height of lift is 166 ft. The delivery pipe 
is provided at a short distance from the pump, with an air 
chamber 6 ft. in diameter and 35 ft. high, the base of the 
air vessel forming a valve chamber which contains thirteen 
disc valves which act as check valves. 

The arrangement of the engine framing is clearly shown 
by Fig. 1. The main centre is supported by a pair of 
columns 25 ft. high, and each weighing 14 tons, these 
columns being firmly bolted to the massive masonry founda- 
tion, and being, mureover, braced together and stiffened by 


| four diagonal columns as shown. The height from the 


bottom of the pump to the main centre is 63 ft. 6 in. 

Of the valve gear, which was designed by Mr. A. J. L. 
Loretz, Messrs. Hubbard and Whitaker's constructing engi- 
neer, we shall publish a detailed engraving and description 
next week. 

The engine is supplied with steam by five boilers, each 


| 7 ft. in diameter and 24 ft. long, these boilers being of the 


drop return flue class. By the terms ‘of the contract the 
engine was to develop 400 effective horse power, as mea- 
sured by the work actually done, it being required that it 
should deliver into the reservoir 30,000,000 New York 
gallons (==24,000,000 English gallons) in 48 hours. It 
was also required by the contract that the eogine should 
perform an effective duty of 60,000,000 foot-pounds for 
every 100 1b. of coals burnt, and on the occasion of the 
experiments made by Mesers. W. E. Worthen and C. W. 
Copeland, who acted on behalf of the Water Commissioners, 
this duty was exceeded, 72,000,000 foot-pounds of work 
being performed per 100 Ib. of coal consumed. This result 
is equivalent to about 22 1b. of coal per effective horse 


| power per hour, a performance which, though by no means 


extraordinary, is yet avery fair one. In conclusion we 
may state that the cost, complete, of the engine we have 
described was 130,000 dollars, 





They ng evel Rage mame tage eo be ig 
courtesy we are for the drawings forming the 
subjects of the illustrations which accompany our present 


southern boundary of the Horticultural Gardens. This 
building is now used for the exhibition of objects in con- 
nexion with the South Kensington 


dens, to which they will also be admitted at certain times 
and under special conditions which have yet to be decided 
upon. It is also proposed ultimately to connect this series 
of buildings with the South Kensington Museum by means 
of a covered way under the Exhibition-road, which will 
make a very complete arrangement. Between the outer 
walls of each of the two exhibition buildings and the roads 
upon which they abut, there still remains a long strip of 
waste ground some 160 ft. wide, which will allow of the 
buildings being laterally extended at some future time 
should such a step be deemed desirable. 
The fronts of the buildings facing the gardens are being 
constructed of hard red Fareham bricks, and decorated in 
the Italian style with mouldings, cornices, columns, and 
courses in buff coloured terra-cotta. The construction 
thus harmonises with the architecture of the garden build- 
ings, and also with that of the adjacent museum buildings. 
The rear fronts of the Exhibition buildings are of stock 
bricks, and of plain design, regard being had to the 
probable future enlargements already alluded to. In 
order to break the monotonous level of such a length of 
building, four dwarf towers are introduced on either side, 
rising 8 ft. Gin. above the general line of the structure. 
The towers at the north and south extremities are 35 ft. 
wide, the central ones being 65 ft. The parapets are 
finished with a handsome light Italian balustrade in terra- 
cotta about 8 ft. high. The ground floors of the buildings 
consist each of a series of chambers broken in equal lengths 
by the varying dimensions of the central portions. The 
light will be obtained from large windows on the east and 
west sides of the buildings; the opposite walls will not be 
pierced for lights as they adjoin the areade walls, The 
lower stories will be devoted to the exhibition of manufac-~ 
tures, tools, and machinery. The upper stories of the build- 
ings will be used exclusively for the exhibition of works of 
art, such as paintings, sculptures, bronzes, jewellery, and 
se forth, These galleries will be all lighted from the top 
in the same way as the picture galleries were lighted in 
1862, and it will be allowed that they were the most suc- 
cessful that have ever been built. The floors are tire- 
proof, and are constructed upon the Fox and Barrat prin- 
ciple, which consists of wrought-iron built girders supporting 
rolled jvists, which are filled in between with concrete, and 
tiled on the upper surface. Provision is made in the built 
girders for heating the bu by means of hot water 
pipes, and also for ventilation. frontages of the exhi- 
bition buildings, which overlook the Horticultural Gardens, 
will be most effective, as will be seen by our illustrations, in 
which we have sbown portions of one of these elevations. 
The arcades, which stand out from the lower portion of the 
buildings, bave hitherto remained in an unfinished siate ; 
they are now, however, being completed, and the stone 
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eapitals and cornices are being carved from designs by the | 
South Kensington art students. The arcades will be sur- 
mounted By light iron balustrades, upon which at intervald 
will be placed ornamental vases filled with flowers. Light 
fron colamns will carry a trellis work of tbe same material, 
over which vines and creepers will be trained, thus adding 
to the elegant appearance of the whole structare, and afford- 
jag a sheltered promenade to the visitors. Messrs. Lncas 
Lrothers are the contractors for the works, which, wheg 
carried out, will have cost about 75,0001. The buildings 
are in various stages of progress, being for the most part 
wearly up to the roof line; the roof principals are now being 
tixed on the southern end of the Eastern building. 

Te will thas be seen that the Exhibition of 1871 and those 
which will follow cansot fail to prove successes in every 
sense. The whole of the arrangements as regards ex- 
hibiters are devised in a most libera) spirit, and when we 
State that a shilling will be the probable entrance fee to the 
whole of the buildings and gardens—except, of course, at | 
special times—it will be seen that, with regard to the public, | 
the utmost liberality is also manifested No guarantee 
fund has been required, as the buildings, and their fittings, 
&c., will be p«id for by the Commissioners of the Exhibition | 
of 1851. It may be interesting here to state how the Com. 
missioners have been enabled to take upon themselves the 
eutire expense and responsibility. It will be remembered 
that the Exhibition of 1851 left a considerable surplus in 
their hands. That surplus was devoted to the purchase of 
the Kensington Gore estate, upon a portion of which the 
Museum now siands. The centre of the estate was leased 
to the Horticultural Society, which was for a time some- 
what in the shade. It is now fast regaining its former | 
eminence, and, upon its proving a success, it will pay a| 
rental to the Commissioners, otherwise no rental will be | 
paid. For its own sake, and for that of the public and the | 
Commissioners, we trust it wil] still go on improving as it has 
for the last few years. In the next place, the Com- | 
missioners gave a portion of their estate for the Exhi- | 
bition of 1862, and they have sublet it to the Govern- | 
tent upon the understanding that the objects of natural | 
history in the British Museum shall be placed upon the | 
site. This undertaking, however, remains in abeyance, but 
we trust the conditions will be carried out, inasmuch as the 
Commissioners sold the land for half its value in order to | 
enable the Natural History Museum to be placed there, 
Then the Commissioners have given the site of the Albert 
Hall, and have guaranteed 50,0001. towards its expensvs. 
The seats to be sold in the hall are of the value of 200,000, 
and the sales have reached 112,0002 The sale of seats | 
ceased when a panic tovk place some three years since, but 
will doubtless recommence when it is known that seat- 
holders in the hall will bave special privileges in connexion 








with the annual exhibitions. This will place 50,0007. in 
the hands of the Commissioners to be applied to science and 
art, but it will not be required for the purposes of the Ex- 
hibition. It will be seen that the Commissioners have be- 


come possessed of considerable wealth ; for we should state 
that the outlying portion of the property has been sold, 
and has returned money. The value of the estate, too, 
Which was purchased nearly twenty years since, bas vastly 
increased. Kelying, therefore, on the value of this pro- 
perty, the Commissioners conceived that they could not 
make a better use of the amounts at their disposal than by 
applying the money to the establishment of annual inter- 
national exhibitions, and thus promoting the development 
of the arts and sciences. 


FOREIGN AND COLONIAL NOTES. 
London to Bombay in Fifteen Days.—Mr. G. Latham is 
at present in India advocating a scheme for a line in con- 
nexion with the Brindisi route from Alexandretta to Bussorah. 
iy the construction of the line promoted by Mr. Latham it 
is stated that a journey trom London to Bombay could be 
made in about filteen days. 








The Sues Canal.—It may be interesting to note the re- 
ceipts of the Suez Canal, so far as they are at present known 
the canal was opened November 17, 1869, and in the last 
thirteen days of November it earned 30051 In December 
the reeeipte were 96721, and in January they were 10,0381. 
in kebruary the revenue of the canal further expanded to 
13,029/., and in March it rese to 25,904/.; but in April there 
was a rather serious drop to 15,U85/. Altogether, it will be 
seon that the canal had earned, to the close of April, 1870, a 
gross sum of 77,3 67. ‘lhis may seem a poke ain Es sum 
tor five and a half months, but, even assuming that the canal 
can carn 200,000L, the amount would be quite inadequate to 
reraunetate the capital engaged. ‘Thus the working expenses 
must absorb a certain amount of the receipts, and the share 
capital of the company alone amounts to 5,000,000, without 
any account being taken of the heavy amount of preferential 
capital raised by obligations. Under all the circumstances, 
itis not surprisng to fiud that the company’s shares will | 
become dividendless as from July 1, 1870. Hitherto statutory 
interest at the rate of 5 per cent. per annum has been paid 
eut of capita, but as from July | this payment will cease. 
The 20/. shares now stand at Paris at about 10. each, just 
one-half their nominal value. 

Punjab Northern State Railway—The first sod of this 
railway was cut March 28, Mrs. Smyly, wife of Colonel 
Smyly, trundling the first barrowfal of “stuff.” The line 
has to be carried through the Kbarian range of hills, which 
are expected to supply stone for building purposes. 

French Steamers to Bombay.—M.-Hypolite Worms of 
Paris, Bordeaux, Marseilles, and Port Sald, who carries, on 











business by steamers between the English coal ports and the 
chief continental has decided upon ay oye every 
mooth a steamer trom Bordeaux to Bombay ‘in plage 


page 5 cence igeoedpade yet aman, poet 4 gery on of 
900 wide, nad 00 BOM Seep. Hut Gaon, t wold ak, 
is it possible to have locks and work them, or a series of locks, 





of the sailing ships which hehee hitherto despatched thly 
during the last two years. new line of steamers wil! be 
consigned to Messrs. Blackwell and Co... 

Grand Trunk Railway of Canada.—This y is pro- 
ceeding with engine sheds at Brockville and Torcato, two 
important locomotive centres on the line, About 190 of 800 
new freight cars ordered by Mr. Potter, the ebairman, on the 
oceasion of his recent visit to Canad already running 
upon the system. The whole number wy the 
line before the close of 1870. The 
colonial Railway will probably 
traflie of the Riviére du Loup see 
during the summer upon which we 


Northern Pacific Railroad (U.8.Je 
Railroad Company is about to 
masonry, bridging, &c., of 230 mi 
of Minnesota. This portion of 
as rapidly as possible, and is to be 
months. In the meantime surve 
portions of the road, which will be pup 
as the plans are ready. Ge} 

Railways in Olago (New Zealand}. 
for the reception otf tenders for the ¢@ 
Railway in the province of Otag@ 
March 1. The only tender delive: 
Millar, of Dunedin. An agreemenf 
of the province and the contractorg® 
Railway ( Messrs. Proudfoot and C 1 
The total cost of the line is fixed at and the Govern- 
ment guarantees the contractors’ interest 6t the rate of 8 per 
cent. per annum upon that amount for} This interest 
is to be paid as far as possible out of the surplus funds im the 


hands of the contractors, after the “ reasonable 
expenses” incurred in working in es the Government 
making up any deficiency. ditt 

Australia and the Suez Canal.—Mesers. Hamburger 
Brothers bave been appointed agents at page Bot ge oo 
Wales, for the Suez Canal Company, is that 
establishment of a French Com to run steamers to 
Australia is in contemplation. The Impériales 
will also probably submit proposals te-the varioas 
governments with reference to the cartilage of mails. 

North Eastern Railway of Vietorta—Tenders for the 





| construction of the first section of the North Eastern Rail- 


way of Victoria, viz., 56 miles Between Essendon and 
Seymour, have been received by thé Victorian Board of 
Land and Works. The work was im four divisions, 
three of 15 miles and one of over 10} tmiles; but the parties 
tendering had the option of “ going ta” fer the whole line. 
Forty-one tenders were sent in, in nine for the whole 
line; and the lowest was announced @o be that of Mr. W. 
Porter whose price was 293,601. for the whole section, 
showing an average of 523u/. per mile. The section is to 
be completed in 23 months from the date of the acceptance 
of Mr. Porter's tender. 

Australian Steam Navigation.—A tender of the Australian 
Steam Navigation Company has been accepted for the con- 
veyance of mails to King George's Sound during the next three 
years. The Australian Steam Navigation Company appears 
to be doing a steadily increasing business on the Australian 
littoral. Its operations extend to Queensland as well as to 
King George’s Sound. For carrying thirteen Queensland 
matis annually to Sydney for the next five years the concern 
is to be remunerated at the rate of 45502. per annum. 


Orleans Railway.—Among the sections which the Orleans 
(France) Railway Company has now on hand that from 
Tulle to Brive presents considerable difficulties. Thus the 
section, which is only 16} miles in length, comprises [six 
bridges over the Correze and four tunnels presenting a col- 
lective length of 3666 ft. It is expected, however, that the 
section will be completed by the close of the current year. 


THE DARIEN SHIP SEA CANAL. 
To tue Eprror or Evorverninea. 

Srr,—The subject of the proposed “ Darien Canal,” on 
which discussions are now taking place, must engage the 
universal attention, not only of England and of America, 
but also of the whole world. It is not stated, as far as I have 
seen, whether it is to be a ship canal, whereby large 
vessels can pass freely through, from one ocean to the other, 
without breaking bulk or cargo; or whetber it is merely an 
ordinary canal whereby the goods wust be unshipped at one 
end, transported through the canal, and then reshipped at 
the other side. 

But, we will assume it to be a ship mountain canal; then 
you must be prepared for a multitude of ships to - 
through, at the rate of say, 500 ships per diem. Then how 
does the author propose that 500 ships, or even 200 ships 
should pass in a day through a canal 150 ft. wide, and 24 ft. 
deep. by the ordinary appliances of a canal, namely, by huge 


up-and-down loeks or otherwise ? You will observe that this 
| exeeedingly smal! breadth would only admit twe large steamers 


abreast (or meeting each other) at one time, or you may 
have perhaps, but very partially, one line of steamers or 
ships im a line, on one side, going one way, and another line 
passing on the other. But you could not do without steam, 
and it 1s well known that the vibration or movement of water 
occasioned by steam, would soon destroy your banks 

Then this series of locks would require much time, would 
also require such an amount of water coming in, reedllect, 
from above to fill and replenish them, as would in these 
tropical regions be difficult to proeure, and probably never 
to depend on. 
But if you are still determined to have a land canal over 


or many locks abreast, of this breadth and depth? Or, are 

Tonos eave Oat constant water from above, supplemented 

dmmjense reservoirs, would be forthcoming, to fill these 
locks. p them 


















- , and to kee full? 
time lost in navigating these locks, one ship at atime, 
also, in these dats bettamafforable. Thus the passage 


w@ilarge number of ships through this Darien mountain 
al is-simply impossible, and the whole scheme must 
ieee sere But, Sir, why not give up all idea 

a canal across the Isthmus, why not make 
the of the oe seasa reality? Why, instead of 
mountain canal, not make a “ship 

” make the two seas to mingle, like the Suez Canal ; 
and the Pacific kiss each other and flow 
call on fresh water to do sea water work ? 
report of an Englishman, Dr. Cullen, 
made the most compiete reconnaissance 
































of Darien, that the hig elevation does 
tiaand that the rock or strata consists of soft 
Be, limestone, and gravel;” that “tho 
iy, that this route lies between Caledonia 
famtic, and the Gulf of San Miguel on 
the Sucumbti, the Lara, and the Savannah 


nd there are also other routes which offer equally favour- 
onditions, distance from sea to sea 40 to 00 miles. 
Suez ob ste are ty in spite of bons views and 
» opposition rst Engli yineers, by a Frenchman. 
ua not be left behind in this btestakion by any other 
ineer. The difference between the Suez Canal and the 
Darien Sea Canal lies in this, that to cut through the soft 
mountain ttactwhich divides the Atlantic and the Pacific 
Would be mushmore easily done (with the view of its hav- 
ing « future), than to dig through the enor- 
waste of shifting sands, which must for ever interfere 
‘and intersect the engineering endeavours of the Egyp- 
toa way. 
~ New, 1 do ask the author of the Darien mountain canal, 
engineers of England, to consider the mode 
here pointed out ; namely, to think over and to form esti- 
for making a great “ Darien ship sea canal,” and 
for forming the needful docks, harbours, and landing places 
for ‘the floating over of ships coming from their own ports 
direct through the Isthmus of Darien, from sea to sea with- 
out ing or reloading of bulk, cargo, or passengers, 
and passing onwards to the ports to which they are bound ; 
that ships 


: 4 from China, ee Francisco, and from 
urope, &e., should from their respective countries 
without unloading dines | through the isthmus, unhindered, 
to their respective destinations. 

It will be said, I know, that the expense will be enormous. 
I know it will be. But whatever it costs, I aver it will be 
amply worth while. It may cost 26 yearsof time. Granted. 
It may cost 100,000,000/. sterling. Granted. And not one 
shilling more than would be willingly paid by the world, for the 
accomplishment of so gigantic and maguificent an under- 
taking. And the present completed Panama Railway with 
their unloading and reshipping of goods over the Isthmus of 
Darien now paying over 800,000/. a year would sink into 
nothing, in presence of the great Darien ship sea canal 
through which large vessels, irom, and to all parts of the 
world, would pass through, direct, without more than one 
day’s intervention. 

Dr. Cullen’s report states the extreme elevation of the 
mountain to be 190 ft., therefore, I say, cut bodily through 
the mountain, consisting, as he says, of soft dolomite, coral- 
line, limestone, and gravel, and you will have a ship sea 
eanal which will save the commercial world by computation 
54,000,0001. a year, and pay handsomely for the outlay, or 
let the four principal Governments of the world achieve it. 

It is true, the level of the Atlantic, at its point of junction 
with the Isthmus, differs considerably from that of the Pacific, 
at its corresponding point, on the other side—never mind. 
At Gibraltar the current flows always one way, 7 miles an 
hour, and ships overcome the current, and sail in and out of 
the Mediterranean without material hindrance. Moreover, 
this current between the two great,oceans, rapid or otherwise, 
would act asa splendid scour, and keep the ocean channel 
clear. In the Darien ship sea canal, let the breadth be at 
least 900 ft. wide, and 40 to 50 ft. deep; let steam tugs 
be constantly employed, and you will have room for 10 to 11 
ships abreast at one tispe, according to their size and con- 
struction, all along the Jine of the canal ; altogether 500 ships 
a day. Your biggest ships, steam or sail, and your mightiest 
man-of-war will sail gallantly through without a day’s deten- 
tion, from ocean to ocean, and onward they will unhindered 
pass on their course. : 

Sir, I am not an engineer, but I have that confidence in the 
skill of our best emgineers of the present day, that I say with 
confidence, “‘ Give an engineer a well-defined plan of what 
he has to do; let him survey the ground, and send in his 
estimate; give him the necessary funds, and he will 
accomplish it.” ‘ 

1 am, Sir, your most obedient Servant, 
E. Warp-d ackson. 

Royal Park, Clifton, May 21, 1870, 





Restantixe tHe Pryrparnes Worxs.— All doubt 
hitherto existing as to the probability of the above works being 
, is now set at rest by the employment on the works of 
several mechanics, whe are now engaged in repairing the en- 
gines and other portions of the machinery, and it is rumoured 
in the neighbourhood that Mr. Fothergil), M.P. (the owner), 
intends starting the refineries and puddling furnaces as soon 
as the necessary repairs are completed. 
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WORKING COAL. 
Art the meeting of the Loatitution of Civil Engi 
on the 24th inst., Charles B. Vignoles, F.R 


in the chair, two were read, the rst, W hid 
in abstract, “On the Relative Safety of differe 
of Working ” by Mr. George Fowler. 3 


It was maintained by the author, that whilst the 
ossibility of freeing workmen engaged in e¢ 
From accident, there: was reason to hope fora ¢9 
diminution in the propettion of those killed to ¢ 
employed. It was the purport of this commu! 
show, that the mode of gettmg coal had consid 

on the safety of the workmen. Tho accidents i 

mining were classified by Her iow Inspector. 
Mines under five heads, as arising from explosions, #0 





ro 

of roof or of coal, in shafts, from miscellaneous cauaee 
ground, and on the surface. It appeared that 
1866, 1867, and 1868, out of a total of 3686 casus ti 
were the result of explosions, and 1256 of falle;@ 
tively 29 per cent. and 34 per cent. of the whole; Wie 
maining 37 per cent. being attributable to the other epases, 
which were not influenced by the mode of working. 
different methods of getting coal, which were désemibed im 
detail, were the practical application of two distinab pri 
ciples. One idea was to temove the coal at two 

aud this was practised in the board and pillar cok ot te 
north of England, in the bank work of Yorkshire, and inéh 
stall work of South Wales. The other idea was to 

the whole of the mineral at one operation, as ex ified in 
the longwal] system of the midland counties. In latter 
case, as the faces advanced, packwalls of roof rock, or bind, 
were built at regular intervals, and whenever a sufficient 
width of opening was obtained, the roof settled down, with 
or without fracture, upon these packs. Accidents b: 
might fairly be brought to the test of figures; for alt 

the roofs of various seams might differ much, the averages 
large districts were likely to be uniform. Of a gross er 4 
of 198,636,043 tons obtained by pillar work in 1866, 1867, 
and 1868, the casualties by falls were 814, or 231,730 tons of 
coal for each life. Of a gross tonnage of 22,899,000 tons ex- 
tracted by the longwall plan, the casualties were 75, or 1 life 
for every 305,320 tons. If the latter ratio existedwam pillar 


in 


work, the casualties would have been reduced {pdm 614%) SF 


614, or a saving of 200 lives. In these calculations Gertuia 
coal fields, which yielded about three-tenths of the produce 
of the whole kingdom, had been excluded ; as in North Staf- 
fordshire, Cheshire, and Shropshire, both modes of 

coal were adopted, and the same was the case in Scotlai 
The mortality from falls was greatest in South 

where the lofty cavernous openings killed off 1 man for 
every 214,517 tons of coal raised, or an excess over the ratio 
85 perannum. There, too, the coal was obtained by both 
methods, but the greatest number of accidents took in 
the thick seam, which was worked in pillars. The greater 
safety of longwall mines from falls was owing to the marrow 
width of the working places, to the constant change to a new 
roof, so that there was not time for atmospheric action, which 
greatly weakened the roofs of many mines, and to the small 
extent of open mines, which permitted a more thorough ex- 
amination. It might be thought that in longwall work the 
constant settlement or bending down of the roof would 
attended with danger, but practically that was not the cate 


If a fracture occurred, it was not by the ing down 
number of loose fragments, but a general. aes took 
place gradually, accompanied with so much that warn- 
ing was given, when the workmen retired. excessive 
mortality of some pillar districts was owing to the weak 
undersized pillars, whieh were crushed and sank into 
floor, and induced a weak jointy state of the Toot.” 
goodness of a roof as often depe upon the way in which 
it was managed, as upon the character of the ial of 
which it was com > 

With respect to explosions, the author 
mode of getting coal had more influence on 
was usually allowed; and whilst fans, eafety 
absence of gunpowder, and all sorts of préecau 


of 





the 


dients were proposed, and were more or lead? 
effect of the mode of working, perhaps the most inphrtant 
all, had been lost sight of. It might be safely laid dow 
that that mode of working was the safest from : 
which admitted of the most perfect ventilation, 


ata ¥ 













the least subject to a local failure of ventilation, i 
discharge of gas was best regulated, in whieh lar 
lations of gas were prevented, and in which th 

dence of the ae could be most ¢ 

broken coalfield, the frée hydro, migh’ t be asst 
distributed evenly oter email park and eteh to 

would have a certain proportion diffused 

was liberated only in the coal actually cut, 

cut, the amount of ventilation could be 

the production of the mime; and hs woke ait ¢ 

as ventilation was possible at all, would be 

firedamp lying in coal seams possessed coti 

amongst the particles of coal, and as it was 

sure in excess of the atmosphere, it travelled 

for some distance towards a ‘point of discharge. 

with which a given area was so drained no dotbt 

some proportion to the difference between the initial 

of the gas and that of the atmosphere, and the amo 

sistance which the gas met-in permeating the con). , 

varied according as the’ apenings were boardwaye,. 

ways of the seam In all probability it was three. 

times the greatest on the end of the coal, as the 

planes were't0 a c@rtain éxtent channe|s for the pa 

gas. Thus, ina headwiiy'on the end of the coal, the 

of gas wag Inést abundant at the back of the heading; 

in boardweye it was mest perceptible at the ‘ 
heading, and in scl 4 heading a large part of the ge 
probably be let off for séme yards on each side. 

excess of presstire waeTelieved, the discharge might ‘Bup- 
posed to vary 4with the changes in the barometrical pressure. 
It was suggested that éxperiments should be made in different 
localities, to ascertain (1) the quantity of gas given off per 
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firedamp 

were none of these dumb points, but the cubie contents of 
boards, in which there was no sensible current was often v 
large. Whatever might be the difference of opinion with 
regard to b trical changes in mines, it was reasonable 
to suppose that they would exert the least influence where 
the surface of coal which might exude gas was the least. 









The rti hich urface exposed in pillar mines 
bore ta i angel sinew was from 10-2 
es ezeilove rge arene, 








eels attached in line centrally 
dito run upon a track formed by a 
| row of posts. The same idea 
®ixteen years later.by one Uri 
‘added guide rails at the sides 
beady the car, this latter having 

n its lower lateral portions run- 
cheapness of thisone-rail 
d an offset to the mani- 
d inte two or 
2. ts 


ol dis he single rap 
wwatl est ‘ide “alewn Oilesy in 
a8 gh t is con although 
needed to: against 
g ‘the posts. Objections urged 


swervin 
by the writer against the line in question had reference 
of 


wholly to its system propulsion by endless wire 





had to this elevated street 
low, or at any desired 
ions. HKeferring again 
the opini 


; ible not only to the 
ing used in like manner 


compressed air or 
that of supplying them 
pressure sufficient to 
of being age | others 
tai! about 

except one re- 
made in New Catan of which no 
is: afforded, bas had to test its value. 
backs of unwieldly size and too grent 









 cemgene 
e evident draw 


It | weight, if the tanks are made capacious enough to propel 


the car any considerable distance, seems sufficient to prove 
the fallacy of the scheme. Of course, if smaller tanks were 
used, the necessity of too frequent stoppage would lengthen 
inordinately the length of time required foreach trip. Of 
the plan of operating the cars by a piston forced through a 
tube by air pressure, and cont with the car-by a bar 
passing through a valved opening formed longitudinally in 
the pipe, the writer spoke at greater length and more hope- 
fully. Speaking of the construction of valve adopted by 
Clegg and Samuda, patented in England previous to the date 
December 31, 1840, of the United States patent, he éxp!ained 
its system of closing tho valve by the use of @ hot travelling 
izen to press the valve into the composition of oil and wax, 
to close the joint, and held that with the mechanital 
elopment of the thirty years that have elapsed since then, 
more simple and efficacious mode of closing the vaive 
Id, and probably will, be devised. As instaneing the 
ible efficiency of this mode of applying pneumatic power, 
} mentioned that on the line constructed in England on 
plan, a carriage had, at least on one occasion, been forced 
at the rate of seventy miles an hour. 
devoted considerable attention to a method 








“air t6 locomotive purposes, which 

; to ¢ the salient features of the two others. 
Ty th '# pip : ; the yo a ee by 
in | air com d to ui ure. 


rmittently in connexion with 

ough the agency of self 
i the tanks are automatically re- 
value of this system can 


Hin’ practice, the writer believed thet, 
r youeists points of utility that should 
5 it lab "egthe -mbeting Mr. RB. Chesbrough exhibited a 


cars are ex to d by 
m the foot of one incline to the top 
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» elevated railway, embracing the use of inclined 
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q be experienced from head 
ds a vm 

8 PRD Fg tyiaaaampncepmanne 
ei : P wy : 
Warmang Carri ox Ramwars—The Privy Council 
Order'as watéring of animals appears to meet the re- 
quirements of the case. It is requisit® that cattle should 
have an opportunity of refreshing themselves with a draught 
of water at intervals of time not exceeding twelve hors; 
and, judging from the number of selected watering stations 
in the sehedule, there will be no pretext for failure in this 
attention to animal comforts, even if railway companies do 
not fit up their cattle wagons with troughs and apparatus for 
roviding a constant supply of drink. On the Great 
Jorthern main line, for instance, there will be water at York, 
water at Knottingley, 20 miles on the up journey to London, 
water 15 miles further on at Doncaster, again 18 miles further 
on at Retford, in 33 miles further on at Grantham, 
“ plenty of time refreshment,” again at a 
which is 29 miles from Grantham, water again 18 mi 
onward at Huntingdon, again 26 miles further on at Hitchin, 
and once more 23 miles farther on at Barnet.—Chamber of 


de eh 
* 





Agriculture Journal. 





















tee =~ 





* ee ery eer 
























camipenmeie ee ee 


































an NE SS AT TR le 









> 
















































ENGINEERING. 











eopitals and corgices are being carved from designs by thd 
South Kensington ort students. The arcades will be sur-+ 
Biowhted Wy light trou balustrades, upon which at intervals 
will be placed ornamental vases filled with flowers. Light 
fron celamns will carry a trellis work of the same material, 
over which vibes and creepers will be trained, thus adding 
to the elegant appearance of the whole structure, and afford. 
ing a sheltered promenade to the visitors. Mesar«. 
Lrothers are the contractors for the works, which, whea 
carried out, will have cost about 75,000!. The buildings 
ate in various stages of progress, being for the most part 
early up to the roof line: the roof principals are now being 
fixed on the southern end of the Eastern building. 

Te will thas be seen that the Exhibition of 1871 and those 
which will follow cannot fail to prove successes in every 
sense. The whole of the arrangements as regards ex- 
hibiters are devised in a most libera) spirit, and when we 
state that a shilling will be the probable entrance fee to the 
whole of the buildings and gardens—except, of course, at 
special times—it will be seen that, with regard tothe pablic, 
the utmost liberality is also manifested No guarantee 
fund has been required, as the buildings, and their fittings, 
&e., will be paid for by the Commissioners of the Exhibition 
of 1851. It may be interesting here to state how the Com. 
missioners have been enabled to take upon themselves the 
entire expense and responsibility. It will be remembered 
that the Exhibition of 1851 left a considerable sutplus in 
their hands. That surplus was devoted to the purchase of 
the Kensington Gore estate, upon a portion of which the 
Museum now siands. The centre of the estate was leased 
to the Horticultural Society, which was for a time some- 
what in the shade. 


paid. For its own sake, and for that of the public and the 


Commissioners, we trust it will still go on improving as it has | aking up any deficiency. 


for the last few years. In the next place, the Com- 


missioners gave a portion of their estate for the Exhi-| Brothers have been appointed agents at . New § 


bition of 1862, and they have sublet it to the Govern-/ Wales, for the Suez Canal Company, is that 


ment upon the understanding that the objects of natural | establishment of a French Com 
| Australia is in contemplation. The 


history in the British Museum shall be placed upon the 
site. This undertaking, however, remains in abeyance, but 
we trust the conditions will be carried out, inasmuch as the 
Commissioners sold the land for half its value in order to 
enable the Natural History Museum to be placed there, 
Then the Commissioners have given the site of the Albert 











It is now fast regaining its former cent. per annum upon that amount for 3S years. This interest 
eminence, and, upon its proving a success, it will pay a/ is to be paid as far as possible out of the surplus funds in the 


rental to the Commissioners, otherwise no rental will be | hands of the contractors, after the Prema 
expenses” incurred in working the the 


| 


| 


Hall, and have guaranteed 50,0001. towards its expenses. | 


The seats to be sold in the hall are of the value of 200,0002, 
and the sales have reached 112,000 The sale of seats 
ceased when a panic took place some three years since, but 


| tendering had the option of “ going in” for the whole line. 


will doubtless recommence when it is known that seat- | 


holders in the hall will have special privileges in connexion 
with the annual exhibitions. ‘This will place 50,000/. in 
the hands of the Commissioners to be applied to science and 
art, but it will not be required for the purposes of the Ex- 
hibition. It will be seen that the Commissioners have be- 
come possessed of considerable wealth ; for we should state 


| showing an average of 523ul. pe 


| be completed in 23 months from the date of the acceptance 


| 


that the outlying portion of the property has been sold, | 


and has returned money. The value of the estate, too, 
which was purchased nearly twenty years since, has vastly 
incressed, Kelying, therefore, on the value of this pro- 
perty, the Commissioners conceived that they could not 
make a better use of the amounts at their disposal than by 
applying the money to the establishment of annual inter- 
national exhibitions, and thus promoting the development 
of the arts and science 


FOREIGN AND COLONIAL NOTES. 
London to B nbay in Fifteen Days.—Mr. G. Latham is 
at present in India advocating a scheme for a line in con- 
nexion with the Brindisi route from Alexandretta to Bussorah. 
ly the construction of the line promoted by Mr. Latham it 
is stated that a journey trom London to Bombay could be 
made in about filteen days 


The Suez Conal.—It may be interesting to note the re- 
eeipts of the Suez Canal, so far as they are at present known. 
the canal was opened November 17, 1869, and in the last 
thirteen days of November it earned 30051. In December 
the receipts were 96721, and in January they were 10,031. 
in kebruary the revenue of the canal further expanded to 
13,6294, and in Mareh it rese to 25,9041. ; but in April there 
was @ rather serious drop to 15,U088/. Altogether, it will be 
seen that the eanal had earned, to the close of April, 1870, a 
gross sum of 77,5 6%. ‘This may seem a considerable sum 
ior five and « half months, but, even assuming that the canal 
can carn 2000001, the amount would be quite inadequate to 
retaunerate the eapital engaged. ‘Thus the working expenses 
must absorb a certain smount of the receipts, and the share 
capital of the company alone amounts to 4,000,0001,, without 
any aeeount being taken of the heavy amount of preferential 


capital raed | bi. gatians. 


it is not surprising to find that the company’s shares will | UP-ad , 
become dividendless as from July 1, 1870. Litherto statutory | exceedingly smali breadth would only admit two large steamers 


interest at the rate of 6 per cent. per annum has been paid | breast (or meeting each other) at one time, or you may 
st of capital, but as from July | this payment will cease. | have perhaps, but very partially, one line of steawers or 
The 20/. shares now stand at Paris at about 10/. each, just ships in a line, on one side, going one way, and another line 


one-half their nominal value 

Punjab Northern State Railway-—The first sod of this 
railway was cut March 28, Mrs. Smyly, wife of Colonel 
Smyly, trundling the first barrowfal of “ stuff.” The line 
has to be carried through the Kharian range of hills, which 
are expected to supply stone for building purposes. 


French Steamers to Bombay.—M. Hypolite Worms of | to depend on. 


Paris, Bordeaux, Marseilles, and Port Sald, who carries, on 





Under all the circumstances, | deep. by the ordinary appliances of a canal, namely, by huge 


business by steamers between the English coal ports and the 
chief continental has decided upon bay tecogy every 
mouth a steamer from Bordeaux to Bombay in place 
of the sailing ships which bees hitherto despatched monthly 
during the last two years. new line of steamers will be 
consigned to Messrs. Blackwell and Co, 


Grand Trunk Railway of Canada. pro- 
ceeding with engine sheds at Brockvilje. and Toronto, two 
important locomotive centres on the ling.” About 190 of 800 
new freight cars ordered by Mr. Potter, the ebairman, on t 
occasion of his recent visit to Canada, axe glread 
upon the system. The whole number #7 
line before the close of 1870. The 
colonial Railway will probably 
traffic of the Riviere du Loup see 
during the summer upon which we 


Northern Pacifie Railroad (U.S. 
Railroad Company is about to 
masonry, bridging, &c., of 230 mi 
of Minnesota. This portion of th 
as rapidly as possible, and is to be o 
months. In the meantime surve 
portions of the road, which will be 
as the plans are ready. 

Railways in Otago (New Zeala 
for the reception of tenders for the 
Railway in the province of Otago” 
March 1. The only tender delive 
Millar, of Dunedin. An agreement 
of the province and the contractorg? 
Railway ( Messrs. Proudfoot and C 
The total cost of the line is fixed at and the 
ment guarantees the contractors’ interest at the rate of 8 per 










Australia and the Suez Canal.—Mesers. ‘New Soa 


will also probably submit proposals te-the various Australian 
governments with reference to the cartilage of mails. = © ~~ 

North Eastern Railway of Vietoria-—Tenders for the 
construction of the first section of the North Eastern Rail- 
way of Victoria, viz., 56 miles Between Essendon and 
Seymour, have been received by thé Vietorian Board of 
Land and Works. The work was in four divisions, 
three of 15 miles and one of over 10§tuiles; bat the parties 


Forty-one tenders were sent in, inel nine for the whole 
line; and the lowest was announced € that of Mr. W. 
Porter whose price was 293,6014. for the whole section, 


of Mr. Porter's tender. 

Australian Steam Navigation.—A tender of the Australian 
Steam Navigation Company has been accepted for the con- 
veyance of mails to King George’s Sound during the next three 
years. The Australian Steam Navigation Company appears 
ta be doing a steadily inereasing business on the Australian 
littoral. Its operations extend to Queensland as well as to 
King George's Sound. For carrying thirteen Queensland 
mais annually to Sydney for the next five years the concern 
is to be remunerated at the rate of 45507. per annum. 


Orleans Railway.—Among the sections which the Orleans 
(France) Railway Company has now on hand that from 
Tulle to Brive presents considerable difficulties. Thus the 
section, which is only 16} miles in length, comprises {six 
bridges over the Correze and four tunnels presenting a col- 
lective length of 3666 ft. It is expected, however, that the 
section will be completed by the close of the current year. 


THE DARIEN SHIP SEA CANAL. 
To Tue Eprror or Ex@rverriya. 

S1r,—The subject of the proposed “‘ Darien Canal,” on 
which discussions are now taking place, must engage the 
universal attention, not only of England and of America, 
but also of the whole world. It is not stated, as far as I have 
seen, whether it is to be a ship canal, whereby large 
vessels can pass freely through, from one ocean to the other, 
without breaking bulk or cargo; or whetber it is merely an 
ordinary canal whereby the goods must be unshipped at one 
end, transported through the canal, and then reshipped at 
the other side. 

But, we will assume it to be a ship mountain canal; then 
you must be prepared for a multitude of ships to _ 
through, at the rate of say, 500 ships per diem. Then how 
does the author propose that 500 ships, or even 200 ships 
should pass in a day through a canal 150 ft. wide, and 24 ft. 








d-down loeks or otherwise ? You will observe that this 


passing on the other. But you could not do without steam, 
and it is well known that the vibration or movement of water 
occasioned by steam, would soon destroy your banks 

Then this series of locks would require much time, would 
also require such an amount of water coming in, recollect, 
from abeve to fill and replenish them, as would in these 
tropical regions be difficult to proeure, and probably never 





But if you are still determined to have a land canal over 























d 
Bday ebyn these locks, one ship at atime, 
also, in ] ble. Thus the passage 
of wlarge number of ships through this Darien mountain 
canal ie simply impossible, and the whole scheme must 


‘therefore prove aboruve. PomeEauay 200 give vp all ides 


Isthious, why not make 
4 teality? Why, instead of 
canal, not make a “ship 
seas to mingle, like the Suez Canal ; 

and the Pacifie kiss each other and flow 
not call on water to do sea water work ? 
1 of an Boglishman, Dr. Cullen, 
< 5m the most complete reconnaissance 
Darien, that the highest elevation does 

nd that the rock or strata consists of soft 
) limestone, and gravel;’ that “the 
, that this route lies between Caledonia 
‘ar “Atlantic, and the Gulf of San Miguel on 
he Pacific ;” across the Sucumbti, the Lara, and the Savannah 


And there are also other routes which offer equally favour- 
able ‘conditions, distance from sea to sea 40 to 00 miles. 
Tiw Suez Canal has been achieved in spite of the views and 
the opposition of the first English engincers, by a Frenchman. 
Let us not be left behind in this undertaking by any other 
The difference between the Suez Canal and the 
Darien Sea Ganal lies in this, that to cut through the soft 
mountain tractwhich divides the Atlantic and the Pacific 
would be muchmore easily done (with the view of ite hav- 
ing s permanent future), than to dig through the enor- 
mous waste of shifting sands, which must for ever interfere 

and intersect the engineering endeavours of the Egyp- 
sea way. 

Now, I de ask the author of the Darien mountain canal, 
and the great engineers of England, to consider the mode 
here pointed out ; namely, to think over and to form esti- 

for making a great “Darien ship sea canal,” and 
for forming the needful docks, harbours, and landing places 
for ‘the floating over of ships coming from their own ports 
direct through the Isthmus of Darien, from sea to sea with- 
out discharging or reloading of bulk, cargo, or passengers, 
and onwards to the ports to which they are bound; 
that ships nd from China, Australia, Francisco, and from 
Europe, &e., should from their respective countries 

ithout unloading 
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wi j direct through the isthmus, unhindered, 
to their respective destinations. 

It will be said, I know, that the expense will be enormous. 
I know it will be. But whatever it costs, I aver it will be 
amply worth while. It may cost 26 yearsof time. Granted. 
It may cost 100,000,000/. sterling. Granted. And not one 
shilling more than would be willingly paid by the world, for the 
accomplishment of so gigantic and magnificent an under- 
taking. And the present completed Panama Railway with 
their unloading and reshipping of goods over the Isthmus of 
Darien now paying over 300,000/. a year would sink into 
nothing, in presence of the great Darien ship sea canal 
through which large vessels, irom, and to all parts of the 
world, would pass through, direct, without more than one 
day’s intervention. 

Dr. Cullen’s report states the extreme elevation of the 
mountain to be 190 ft., therefore, I say, cut bodily through 
the mountain, consisting, as he says, of soft dolomite, cora!- 
line, limestone, and gravel, and you will have a ship sea 
eanal which will save the commercial world by computation 
54,000,0001, a year, and pay handsomely for the outlay, or 
let the four principal Governments of the world achieve it. 

It is true, the level of the Atlantic, at its point of junction 
with the Isthmus, differs considerably from that of the Pacific, 
at its corresponding point, on the other side—never mind. 
At Gibraltar the current flows always one way, 7 miles an 
hour, and ships overcome the current, and sail m and out of 
the Mediterranean without material hindrance. Moreover, 
this current between the two great,oceans, rapid or otherwise, 
would act asa splendid scour, and keep the ocean channel 
clear. In the Darien ship sea canal, let the breadth be at 
least 900 ft. wide, and 40 to 50 ft. deep; let steam tugs 
be constantly employed, and you will have room for 16 to 11 
ships abreast at one time, according to their size and con- 
struction, all along the Jine of the canal ; altogether 500 ships 
a day. Your biggest ships, steam or sail, and your mightiest 
man-of-war will sail gallantly through without a day’s deten- 
tion, from ocean to ocean, and onward they will unhindered 
pass on their course. ; 

Sir, I am not an engineer, but I have that confidence in the 
skill of our best engineers of the present day, that I say with 
confidence, “‘ Give an engineer a well-defined plan of what 
he has to do; let him survey the ground, and send in his 
estimate; gite him the necessary funds, and he will 
accomplish it.” : 

1 am, Sir, your most obedient Servant, 
E. Warp-d ackson. 

Royal Park, Clifton, May 21, 1870. 


Restartixne THe Pryyparnes Worxs.— All doubt 
hitherto existing as to the probability of the above works being 
restarted is now set at rest by the employment on the works of 
several mechanics, whe are now engaged in repairing the en- 
gues and other portions of the i , and it is rumoured 
im the neighbourhood that Mr. F ill, M.P. (the owner), 
intends starting the refineries and puddling furnaces as soon 
as the necessary repairs are completed, 
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WORKING COAL. 

Ar the meeting of the Institution of Civil Engi: 
on the 24th inst., Charles B. Vignoles, Esq., F.R.5 
in the chair, two wore read, the first, whi 
in abstract, “On the Relative Safety of di 
of Working ” by Mr. Géorge Fowler. : 

It == ———- the author, that whilst 

i bili freeing workmen engaged in 
rom cnddet hate’. wee reason to hope for a e 
diminution in the proportion of those Killed to 
employed. Tt was the purport of this comm 
show, that the mode of getting coal had consi 
on the safety of the workmen. The acciden’ 
mining were classified by Her ee Gp Inspec 
Mines under five heads, as arising from explosion 
of roof or of coal, in shafts, from miscellaneous cauie 
ground, and on the surface. It appeared that in 
1866, 1867, and 1868, out of a total of 3686 ¢ Iti 
were the result of explosidns, and 1255 of falls) om 
tively 29 per cent. and 34 per cent. of the wholéy 
maining 37 per cent. being attributable to the Other cavilies, 
which were not influenced by the mode of working. 
different methods of getting coal, which were dese ’ 
detail, were the practical application of two distimes pri . a ; is 
ciples. One idea was to remove the coal at two 0 ~i ; pe We hip tg ibieke 5 50g" Sw 
and this was practised in the board and pillar work of ' of aga ats Stay» 
north of England, in the bank work of Yorkshire, and i r beh 
stall work of South Wales. The other idea was to re dere Ae cao 
the whole of the mineral at one operation, as exempli in ones ae “wee 
the longwal] system of the midland counties. In latter | ( MACS ae oe eat as : fg 
case, as the faces advanced, packwalls of roof rock, ér bind, , j - 
were built at regular intervals, and whenever a sofficient 
width of opening was obtained, the roof settled down, with 
or without fracture, upon these packs. Accidents + 
might fairly be brought to the test of figures ; or aoa 
the roofs of various seams might differ much, the averages 
large districts were likely to be uniform. Of a gross 
of 198,636,043 tons obtained by pillar work in 1866, 1s0, 
and 1868, the casualties by falls were 814, or 231,789 tons of 
coal for each life. Of a gross tonnage of 22,899, tons ex- 
tracted by the longwall plan, the casualties were 7 ‘or | life 
for every 305,320 tons. If the latter ratio existedeia pillar 
work, the casualties would have been reduced fram 814 
614, or a saving of 200 lives. In these calculatifga ¢ertal 
coal fields, which yielded about three-tenths of the prod r 
of the whole kingdom, had been excluded ; as in North Staf- 
fordshire, Cheshire, and Shropshire, both modes of 
coal were adopted, and the same was the case in 
The mortality from falls was greatest in South Staffordshire, 
where the lofty conan openings killed off 1 man for 
»very 214,517 tons of coal raised, or an excess ratio 
é ‘ c over the both solid coal, 

in 


of 35 per annum. There, too, the coal was obtained is on ees : 

ped > but the greatest number of accidents took pi through meee pe oe: 

the thick seam, which was worked in pillars. The greater firedamp alte oe a ae (1 Ry onre saute of 
safety of longwall mines from falls was owing to the narrow Haan eg 2 hi hb th umd pointe, ‘bl orryend to 
width of the working places, to the constant change to a new | Po#rds, Whe ich there gg he dif ra gt “0g ue | 
roof, so that there was not time for atmospheric action, whieh | !#*8®- stoves mig . we on i bs. goer aces 
greatly weakened the roofs of many mines, and to the small regard to yy . 7 hy Png ; fe ae 
extent of open mines, which permitted a more thorough ex- | to mp yg : ri ‘hich aie : sz wor least 
amination. It might be thonght thet in longwall work the the surface of coal w — as 2. . 


constant settlement or bending down of the roof ie phe pepe which the saetoes exposed in Piller. mines 



























































attended with danger, but practically that was fot 

If a fracture occurred, it was not by the reing. dora ber 
number of loose fragments, but a general 

place gradually, aceompanied with so much that warn- 
ing was given, when the workmen retired, excessive 
mortality of some pillar districts was owing to the weak 
undersized pillars, which were crushed and pork Oe 
floor, and induced a weak jointy state of the a 
goodness of a roof as often depended upon the way in which 
it was managed, as upon the character of the of 
which it was composed, 

With respect to — the author 
mode of getting coal had more influence on this q 
was usually allowed; and whilst fans, safety 
absence of gunpowder, and all sorts of 
dients were proposed, and were more or less 
effect of the mode of working, pone the mest i 
all, had been lost sight of. It might be safely 
that that mode of working was the safest. from 
which admitted of the most perfeet ventilation, whith 
the least subject to a loca) failure of ventil in whi 
discharge of gas was best regulated, in whi 
lations of gas were prevented, and in which th 
dence of the workmen could be most pre pe 
broken coalfield, the free hydro might b hed 
distributed evenly oer small peda and ench ton’ o 
would have a certain proportion diffused —, 
was liberated only in the coal actually cut, ¢ 
cut, the amount of ventilation coiild bh e * 
the production of the mite; and the mode of 
as ventilation was possible at all, would bedi 
firedamp lying in coal seanis sider May. I eferer ver 
amongst the particles of coal, and as it was often at a } allwaye ® ut \e ‘applicatio neumatie po RS le 
sure in exeess of the atmosphere, it travelled Gace Oe 1}. Astenga 182: inglish inventor, E 5 Plog, 
for some distance towards a point of discharge, J posed a system for ¢) lines, cha ear, 
with which a given area was so drained no dotibt varied in | mi th of wheels attached in fine centrally 
some proportion. to the difference between rte np : c 9 run upon « track formed by a 
of the gas and that of the atmosphere, and the eae f® row of posts. The same idea 
sistance which the gas met in permeating the cont. later by one Uri 
varied according ag the apenings were boardways, el 
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j ° ‘ 
add guide rails at the sides 
ways of the seam: In all probability it was three. ; 


ly the car, this latter having 
times the greatest on the end of the coal, as the yon its lower lateral portians run- 
planes were to a c@rtain éxtent channels for the we The cheapness of thigone-rail 
gas. Thus, inn headwiiy on the end of the coal, the dia ansidered an offset to the mani- 
of gas wag mest abundant at the back of the headin 4 PR met 


4 into two. parts or 
in boardway@ it was mest perceptible at the s single rap ol pose 
he ading, and in stclv a heading a large part of the ilway in 


be ? 
mould ouna, the west side elevated. pai 
probably be let off for'séme yards on each side. ; : : ignment is con although 
excess of pressure was Telieved, the discharge might be'sup- | considermblaeni emer t re against 
posed to varywith the changes in the barometrical pressure. | the lateral swerving 3%. Objections urged 
It was suggested that éxperiments should be made in different | by the writer against the line in question had reference 
localities, to ascertain (1) the quantity of gas given off per| wholly to its system propulsion by endless wire 











fofajegme more simple and e 









again 
ex the opinion 
would be through the 
for ensuring the 

ion of the car, 

two or three Ameri- 


ni " com air or 
r ¢ ie drivin, ctr that of supplying them 

, yh th ai pressure sufficient to 

rim 7 of being replaced by others 

ped, b gen, pothaps, the most talked about 

ut no serious attempt, except one re- 

paving be Masts lm New Orisans, of which no 
iable -information is afforded, has had to test its value. 
e evident drawbacks of unwieldly sive and too grent 


ti weight, if the tanks are made capacious enough to propel 


the car an iderable distance, seems sufficient to prove 
the fallacy of the scheme. Of course, if smaller tanks were 
used, the necessity of too frequent stoppage would lengthen 
inordinately the length of time required foreach trip. Of 
the plan of operating the cars by a piston forced through a 
tube by air pressure, and eted with the carvby a bar 
passing through a valved opening formed longitudinally in 
the pipe, the writer spoke at greater length and more hope- 
fully. Speaking of the construction of valve adopted by 
Clegg and Samuda, patented in England previous t the date 
December 31, 1440, of the United States patent, be explained 
ite system of closing the valve by the use of a hot travelling 
igon to press the valve into the composition Of oil and wax, 
to close the joint, and held that with the mechapitai 
elopment of the thirty years that have elapsed since then, 
fficacious mode of closing the valve 
|, and probably will, be devised. As instancing the 
ible efficiency oi this mode of applying pneumatic power, 
mentioned that on the line constructed in England on 
plan, a carriage had, at least on one occasion, been forced 
at the rate of seventy miles an hour. 
# also devoted considerable attention to « method 
Comipressed air to locomotive purposes, which 
bine the salient features ot the two others. 








ermittently in connexion with 
through the agency of velf- 
tanks are automatically re- 
i value of this system ean 
pin: | ce, the writer believed that, 

c points of utility that should 
fevourable consideration of constructing 


Mr, R. Chesbrough exhibited a 
y, embracing the use of inclined 
ara are expected to descend by 






- Warrkixg Carus on Ratwwars—The Privy Council 
Order ecw td watering of animals appears to meet the re- 
quirements of the ease. It is requisite that cattle should 
have an opportanity of refreshing themselves with a draught 
of water at intervals of time not exceeding twelve hotirs; 
and, judging from the number of selected watering stations 
in the sehedule, there will be no pretext for failure in this 
attention to animal comforts, even if raiiway eompanies 
not fit up their cattle wagons with troughs and apparatus for 

roviding a constant supply of dmak. On the Great 
Northern main line, for instance, there will be water at Yours, 
water at Knottingley, 20 miles on the up journey to London, 
water 16 miles further on at Doncaster, again 18 miles further 
on at Retford, again 33 miles further on at Grantham, 
“ plenty of time refreshment,” again at roe gpm 
which is 29 miles from Grantham, water again 18 miles 
onward at Huntingdon, again 26 miles further on at Hitchin, 
and once more 23 miles turther on at Barnet.—Chamber of 
Agriculture Journal, 








o 
Zz 
es 
[ea 
(2) 
Z 
© 
Z 
ea) 




















“GoM WATwYOOT om 04 muy puvys pmoys Loy) yeq) | Jou pinom Loy) JI sr94svET oY} ysuTeSe oq Pjnom oot0a oNqnd 
fjenoutyavan wou} sea 4] “poatacd pug oper; ogy 9wq) | OY FGI PomWY sum 47 “Oper, WOIT a[quoTTeUT Yo}00g oY} 

‘403 SayeyFe aou ox0a Wout 04} FwyM SUA “pg sTYT, | UI GONETGIY Jo pivog wv Furysrquyse Jo MOAT; Uy possoidxa 

“aoa Gy} Jo Surqooys 03 J0y “pg BO YOO} sioyswur oq; aoym | sea uormido Juoys v veya SZurjoour v ploy |jomsoqyoyy ye 
‘apex, oy} ut woTsordep 8 gem e104) OFv sive oa14} ynogy | 3NO Peyd0] Taq Cav OM UOUTxIOM 04} Burusom Avps09}s0 X 
“Pg 8] 0} Bou 04} popTUe Yorqm ‘uo; Jed “eng UVT) e1oUI UOsLE “COW YIOM OY} JO Spavuarep oy} 03 prort UvYy s9q}es puYysayg 
peq wot oyy, Wo; Jed “pg eayo0es prnoys zopppnd oy} aos | wiosy oo1sd jo osvadoUt UW ye UoI onooid 04 Ueyworg) Lo4} 
peqsray jo coud oyy ut “apy JO esta S040 10) 4wq) Opwsy og} UI | PU ‘sReVDNS jo yUspyuoo Ajrenbe oq 0} pres ouv GIy Jt9q) UI 
@[na pooysIepUN UV seM FT “OPBsy OY} ynoge Youu Aouy you | s1eLo}duMseq], -aorjyedmo0 UFraa0} jo 1vay ou oavy Loy} wy} 
Prp oq oqqnd oq; jo fuvur pood v sem e194) pres srvqveds moa Soqy fetseqwur yo Ayryuwnb sures oq] eonpoid avo Azyun0o 
OY} JO OUQ “PAVOG V Gons Jo yueUTGETQUISe CY OF yuesUCD | 10q;0 OU 4uqy Avs Loy} ew pu’ ‘sse0ONs Jo oUINZUVS Sead 


O1¥ WOUTFIOM OFT, 
wey} paw ‘dos woos ysnur syjra oyg “{years Asea Ajpusa 
st “sea0Moy ‘UOmT payppnd jo woos ey Sy Byrom 4¥ ]/N8 


“UduITTII og} TOdN peoso] oq [[LA ssaTeTpT | 
3 


OF WOUTT[IUT OG} OU 10 ONIR SI SITY JaqVEGM yng ‘ssoTppnd oq; | 


TILA OSNVO TOUINIOD OYWUL PUY FLOM Yo save, OF weMT|[TUT OY} 
CONPUT OF OPBUT U9eq AVY sAOHe Fey} pres eI 37 “2940 OG 
P[NOM @RLZS Oy [19 wEq) dosy oy yuatoyyns ut Suranod aszem 
suoyduosqns yw) puy ‘souuqy, paw ‘eudy ‘opdig oq) Jo “ow 
‘srepringdrgs bap vom aay1oq OT} &q dn wey, ueeq pry oso 
119) SB 8194I0M BIpuQgzwog oy}; ator yszoddns Lav esmbes you 
P[NOA WeUTxIOM- mopfay 110g) paw Lay 4vq) Zayovur eqy peuu0y 


(69g 940g 08 ‘woudisovery 40.7) 


LOALIHOUV 


“NOLONISNOM HLIOS LV SONIGTING MON 


“Sa ‘LLOOS 


GHL ‘1281 


1ANO10090 


MO NOILIMEIXG 





Sr Se yee 





BE a ee a eee 





—™ . y 3 = - 
Re neh ee: ney =e pe ae ee a 


hl Ae ep lak Miely hak hes PE a Bde 


et 


‘IVNOLLVNUGALNI 


-m ‘uorneindep v fq poymoserdes orom oye ‘aout WATeqOOT 


| ey, ‘syedsoad puv worytpace s104) 40A0 Surqye3 Jo esudand oy 


toy ‘Awpangeg wo eS piaqzwod ye prey sea aout oq; jo Zurjeour 
V ‘puvSugq 40 qo] oavq wou oq) jo szequinu & fpworty 
"YOM YONI OYA SYLO MA WITVYIOTG OT} JO os0y) Septseg yno 
peqoo, Mou erB siatppnd Hog INOqY “jouysrp [Peaseqj|oP_ 
oy} Ul OM} PUR qoLyeIp eZpuqyeoy oq ut Fureq sqz0m og} 


yO anoj ‘gno peyoo] Ueeq savy SuraseM ey} Uo orem qorqs 


sy10M BOI x18 JO s9Aojdure oy} sXUp Moz ASU] ON UIT AA “qOOM 
qsed 043 Sump odeys ojqeprms0y esom & pouInesy AOU s¥y 
oyndstp sq —"AdVa], KOU] AIAVATIVY AHL NI BLoasiGg 


ZZ, 


AHL 




















May 27; 1870.) 





ENGINEERING. 














373 


APPARATUS EMPLOYED FOR COLLECTING SEWAGE AT BRUNN, BOHEMIA. 
_CONSTRUCTED BY MR, FRIEDRICH WANNIECK, ENGINEER, BRUNN. 


ric.#, 


THERE are at present employed at the town of Briinn, 
Bohemia, two methods of collecting sewage matters, which, | 
as examples of practically successful systems, appear to us | 
to be well worthy of being decribed in this journal. One | 


of these plans is the pneumatic system of Captain Liernar, 


and the other is a system resembling the first in some points, | 


but differing in the details by which it is carried out. The 
apparatus employed is in each instance of simple construc- 


tion, and consists merely in the arrangements shown by the | 


annexed engravings. 

Referring to Fig. 5, it will be seen that the water-closets, 
&c., of the houses communicate with a cesspool or collect- 
ing chamber, which is ventilated by shafts or pipes extend- 
ing up through the roof of the building, on the plan advocated 
by Captain Liernur; and from these collecting chambers the 
sewage is removed by the apparatus we are about to de- 
scribe. In our engravings, Figs. 1 and 2 represent the ap- 
paratus used on the pneumatic system. This apparatus con- 
sists of an iron reservoir mounted on a pair of wheels, and 


tots Tt 









































provided with a pole, so thata pair of horses can be 
harnessed to it.. The reservoir communicates with the 
chamber to be emptied by a 4 in. india-rubber suction hose, 
as shown, while another india-ruabber hose, 1}in. in dia- 
meter, leads from the reservoir to the air pump shown by 
Fig. 2. In using the apparatus the cock, a, on the suction 
pipe communicating with the cesspool is closed, and the 
air pump—which has two barrels, each 9 in. in diameter— 
is worked by.two men until a vacuum equal to about 18 in. 
of mercury is produced in the reservoir, the degree of 
, Vacuum obtained being shown by the vacuum gauge on the 

air pump. When the required degree of exhaustion is 
| reached, the cock, a, is opened, when the sewage matters 
| are forced up into the reservoir, which can then be detached 
| from the suction pipe and conveyed away. We should men- 

tion that all vapours or noxious gases drawn off by the air 
| pump are made to pass through a small stove containing 
; burning charcoal before being allowed to escape. This 
| stove is fixed to the carriage of the air pump. : 





on: ition, ie 
ea) 





The remaining Figs. 8, 4, 6, 7, 

paratus which has been employed at Brinn daring 
five years by Mr. Emi] Waschitz. Besides the regular sewage 
matters, Mr. Waschitz collects the 
Sa eee poscatignn y » 
certain proportions, stores them 

they are allowed to remain about six months. 
period the mass is several times turned over and overspread 
with fresh sewage matter, and it finally forms a compost 
which is a valuable manure. The apparatus employed 


two horse cars, each provided with an air-tight reservoir, as 
shown in Fig. 8, this reservoir having s capacity of 76 
cubic feet. paper eran ttn reine sane 
acting pump, Fig. 4, w communicates reser- 
ein teed ae oe 
partly wrought iron welded pipes, partly 

rubber, with wire spirals inside. The pump, it will be 
noticed, has no barrels or pistons, but consists merely of a 
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pair of bellows arranged gs shown. At i4 worked at first 
by two, and eventually by four, mén. The delivery pipe 
of the pump is coupled to the manhole cover, < of 
the reservoir, and the latter is also provided with 
another pipe, a, which leads off the noxious gases to the 
small stove, 6, which is charged with burning charcoal. 
Figs. 6, 7, and 8 show the screens which are employed to 
surround the end of the suction pipe.ip the cesspool, so as to 
prevent the access to the pipe of (solid matters which 
might clog the pump. ‘ 

We have said that the arrange above deseribed is 
used for removing the more figté: matters, thé solid 
matter remaining in the cessp@el plication of the 
pamp, is mixed, whilst still Ig the g legge quan- 
tity of dry powder sifted f i 
and in this condition itip 
box carts. In conclusion, wa 
the apparatus emploved undge Both the 
we have spokes, was ¢onstrueted by Mr. P 
nieck, of Brdnan, to whom we are indebted for the tracings 
from which our illustrations have been preparer 





THE BURLEIGH ROCK DRI. 


proved not to be the cage, and work was resame:, 
Carden teins cockpioted tr 2 atone 50 seconds more. 
Thusthe-block was pierced In 4 mimutes: Ziseconds, er at 
the rate of about 9 in. per minute. In experiment No. 


with the same drill bar as used in ex No.2 
These highly satisfactory 
angular drilling, the mac the i feo Ps 
same was 


60° from the vertical. 

before, and after working 23 — ie 
224 in., the itus was sto 

Je of feel and a longer drill bar 

boring’ ws completed in 15 seconds 1 
the “being 27 in., and the time 
@xattly 3 minutes. In this ex 


orked und agen, upder condi 
me er could. iF pontBty on oceur in’ Soh 


vibrated violently, having to be wedged up as far gs possible 
with timber wedges. Notwithstanding that the stone was 
not ggotess, the veaais, SUL bs. sven to, OPUS Senet 

The eoncluding ment consisted in 
boring another vertical hole, ip sere it was intended 
to ascertain whiat een ae 





Ir has been often and well said. th 
mother of invention, and the 
often been proved, . 
truth of this aphorivm 
Burleigh rock-drilling 
aid in cutting the E 
machines had failed to accomplish that im 
So great were the obstacles which presented 
this work that its ultimate success was greatly questioned. 
The means of boring already adopted were found to be of 
no avail, and several ingenious mechanics get to work to 
produce a drill which should have all the qpalifications ne- 
cesaary to meet the obstacles which had hitherto interfered 
with the success of others. The result was the Burleigh 
rock drill, which is a combination of the inventions of 
several persons, the principal features, trhtte being due 
to Mr. Burleish alone. This apparatus is constructed upon 
the principle of abo steam a tants ny bb it is worked either 
by steam or compressed 





hanst air from the porta oh 

which is a featare « 

tunnelling operations. rea ie is made 

ferent sizes, for drilling holes from zi in. to 54 in. diameter, 
and from 2 ft. 6 in. to 7 ft. deep without changing the drill | 
bar. The power required direct from asteam boiler is about | 
3 horse power for each drill, and with stéam at a pressure 
of about 70 Ib. per square inch, the drill delivers from 250 
to 800 blows per minute. The jar of concussion is kept 
from the more delicate parts of the machine, the shock of 
the blow being received by the drill bar, which is made 
from a bar of cast steel, and the working end of which is 
cruciform in plan. Considering its power, the machine is 
very light and portable, weighing only from 150 Ib. to 
1000 Ib. according to size. The smallest machine hasa 
hand feed, but the larger ones are fitted with an automatic 
feed which accommodates itself to the inequalities of ‘eon- 
sistency in the material to be drilled. The drill has also 


working. The drill a@reatly holed 8 ft. 6 in. 
bite, pay se yirry oa "ba ochiiaanoe thet 
tice 30 ft. were often drilled without sharpening up 
@. The grauite block was this time perforated in 3 
»s 10 seconds—~@ rate of working unparalleled in the 
: Although so rapidly executed, the 
work would have done in less time but for two slight 
stoppages, which, Were O¢@Aasioned by the jet of water which 
washes the 8 ben so ghee irregularly fed. 
‘ haveno doubt but that the hole 
in three minutes, or at the 
“per filnute. Nothing could be more 
the powers of the machine for 

rapidity o then this last experiment. 

Alt 1 has only recently been introduced 
into well known in the United States, where 
it ihe for othe Gime been, and still is, working with the 

P Burleigh drills have been goed for the 
mars arid a half at the Hoosac ‘Tunnél, which 
‘Wed to their invention, as already observed. 
ire worked by compressed ait, which is carried 
tore than a mile and a half into the tunnel, at. wl 
eight drills are operated at the same time. 
of the work done at the Hoosac Tunnel with 
the Mont Cenis Tunneélyahows the formenta 
greater than that of the latter, The rate of is about 
250 ft. per month, thfough a rock of “mage 


and the Operation of boring is sarroes Scala 


which were cofisidered by the contractors tebe inghrmoaht- 
iil viously to the adoption of the B atills. 
teat used by the Unit 


— operation, day and night, since tember last, 
and Mr. Piercey,+he superintendent of the improvement 


an automatic rotating motion which brings it to a new cut- works, reports that the work accomplished is from three to 


ting surface at each stroke. The action of thé machine is 
such, that it gives a rebounding rotating blow, the result 
being, that the force of coneassiOn does nét copie. “upon the 
machine bat upon the drill bar only. The cola 
here are, that the machine is 80 liable to derangement 

nor the drill point pan ith a rigid Now. The 


rotating movement takes 

the blow on jts return d ‘ Rye oe 
round hole is Ea wit ee 
which is perfectly smooth, so that in 


eartridges can be used, which they cannot be to tun aivan. 
tage where the hole is rough and uneven. 

Such, then, in general terms is the Burleigh rock-aditing 
machine which is being introduced into Europe by Messrs. 
Brown and Co., of 96, Newgate-street, City, and ths work- 
ing of which we witnessed yesterday week at the stope 
wharf of Messrs. Wm. Freeman and Co, Deptford... of 
number of engineers and scientific gentlemen were present 

upon the occasion, and it was the unanimously expressed 
opinion of all who saw the results that they were beyond 
all compare the best that had ever bees arrived at.” “Dhe 
block of stone ae v was the hardest 
granite, and measured 4ft, Rigs Bares top by 
deep. Steam was supplied to the drill—which had a 4} in. 
cylinder and 9 in. stroke—from an one ent boiler through 
about 36 ft. of wrought-iron pipe.and 25 ft. of hose, The 
steam pressure at the boiler was 75]b., and at the drill 
about 68 1b., the loss arising from the length of the tubing 
which was exposed to the atmosphere. 

The first experiment was with a 2 in. drill which cuts a 
2} in. hole, and which was set to work vertically, and pene- 
trated the rock to # depth of 1 ft. 84 in.in 3 minutes, work- 
ing at the rate of about 300 strokes per minute. At this 
point the apparatus was stopped, in order to change the 
drill bar, for the flukes of the drill were broken off at the 
first blow, bat notwithstanding this the granite had. been 
plerced at the rate of very nearly 7 in. per minute. 
Another drill bar having been substituted for the breken 
one, the machine was again set to work, and in 17 seconds 
had drilled 24 ia. in another place, when it was again stepped, 


four times as much as could have been done by band in the 
same period, the cost being four times less, ‘The drills are 
also in use in several mines, and on other works in America, 
where they are doing equally well. These working re- 
suits, taken in conjunction with the experiments which we 
The | recently witnessed, in our opinion establish the Burleigh 
drill as being, in every respect, the most perfect and prac- 
tical rock-drilling machine with which we are acquainted. 
It is admirably adapted for all classes of work where drill- 
ing has to be done. 


BOILE R INSPEC TION. 


To tue Evtror or ExGingertya. 


again, but Mr. Hamerton has noticed my remarks 

4th instant in such a manner, that I am obliged to be 

to allow me to justify myself and answer him as briefipaa'l I 
can. I shall endeavour to close the questions between Mrs 
Hamerton and myself in this, as I am not at liberty to requme 
a discussion which promises, without any desire of mine, to 
become purely personal. 

On — to the Hampshire Telegraph of the 30th 
ultimo, which I quoted from memory in my last, I find that 
I have done Mr Hamerton some injustice, and though it 
is not much, it is proper to acknowledge it. By an uninten- 
tional confusion oe a and effect I father on Mr. Hamerton 
a part of the coroner's summing up, built on Mr. Hamerton’'s 
evidence, and certainly to the effect that boilers ought not 
to be set in brickwork because this allows only the tops to be 


However, | ‘Mr. Hamerton’s own evidence states that it 
is quite wrong to set boilers in brickwork, and that boilers so 
set should have the brickwork totally removed every third or 
fourth year for purposes of aspection. It is searcely necessary 
to point out that the former statement is op to almost 
universal practice, including that of many engineers of high 
reputation, as well as to the stubborn facts given in my last. 
In “Steam Boiler Explosions, their Reeords and Prevention,” 
the only treatise by r. Marten that [ have met with, I find 
no waar to Mr. Moulavten's objections te the use of ex- 

rickwork flues, except a passage referring to the im- 
mone covering over of the tops of boilers above the flues, 





as it was thought that the fresh drill had broken. This, 


whieh might be distorted into an objection to all external 


the Hell Gate rock#iw New ¥, 
hitherto formed a dangero to 
oF Ean whee bour for ships, Here by e Ps 


S1r,—I am reluctant to encroach on your valuable Zz | by 





of sundry of 
” I should not have shoaghs that he 
would support Mr. Hamerton’s o; n. 

If it was supposed that the Government were about to 
com the stripping off of all the brickwork 
each stationary boiler in the kingdom every third or 
.year, I think that steam owners would raise an outcry 
soon dispose of the question of the supervision 
ers by the present Government surveyors on such 
No such piveceding has been found necessary by the 
n Companies, a there are ome cre scores 
twenty years o and upwards, ic ve never 
(Epos nevertheless at least as safe as if sur- 

i by Mr. Hamerton himself. 
think that when Mr. Hamerton ignores this, and does 


| not seem to be acquainted with the fact that a certain proper 
| aaa Was not in any way backed to receive the fecoll of an 
blow, and the stone was not fixed; and ¢onsequently 


construction of external brick flues renders corrosion therein 
very improbable, and the stripping of the boiler perfectly un- 
necessary, he does lay himseif open to a mild remark on his 
“ a of full acquaintance with the construction and work- 
po Fy stationary boilers.” Gross want of knowledge was 
rep tey Bory imputed to him or his colleagues, indeed, 

point of my letter is a comparison of the difference 
sorunes the special knowledge possessed by the officers of the 
Inspection Companies and the general heeutelge of other 
engineers. 

. Hamerton intimates that no officer ofthe Inspection 
Companies, however competent, would find anything on an 
inspection of a boiler in a state which would not 
be equally “apparent” to any of the Board ward of Trade surveyors, 
and asks if I consider the training of these gentlemen equalled 
by that of the Inspection Companies’ officers. 

Of course everything abouts boiler would be “apparent” 
to any one who had the opportunity to examiné it all over, 
but the impressions producéd yrould be very different on 

various persons, and the Ingpection Companies are fully 
aware of this. I have some with the Board of 
Trade surveyors and their ins and dm far from wish- 
ing to say anything to the idereditot , though I believe 
the training of these gentlémiém im boiler inspection to be 
only such as they get. themselves OF second their 
duties, and from their code of I beg 
to say that Mr. Hamerton’s dittum oot to gndores 
an admission that the value ofthe iaspection of a stationary 
boiler by such a a oe pas ripe 
for the purpose wou equa ma 
average of Trade suPvayor, generally only experienced 
in marine boilers, or by that of any other engineer without 
the special training. The mistakes of this last class of 
es have been frequently noticed in your own columns 
I would like Mr. Hamerton to refer to any of 
tb Baspetioa Com Companies’ chief engineers, and I think he 
pd 2 ype ay ‘of them willing to take full responsibility 
) with their own officers) of inspections made by 
mentioned above, without at least 
training. 

im what sense Mr. Hamerton uses the 
remark about “some of the societies’ men co-operating with 
bee Government Inspectors.” If he means that one com- 

tent Yeoet in the ts to examine a boiler, I agree with him ; 

I he seems to have misunderstood, 
the chief engineers of the societies in 
staff necessary for universal inspection 
, as can easily be understoood by the 
sentendés following. 


I do not Know . Mr. Hamerton finds any intimation 
that he had surveyed the boiler before the explosion ; I under- 
stood that lie did so bape the us to obtain the informa- 


tion necessary for his 
I may .conclude by saying that notwithstanding Mr. 


Hamertog’s disclaimer of animosity, 1 think he shows 
consiig — in resenting the claims of men who 
themselves to the discharge of a limited special 

aaty (ia which they must be admitted to have been success- 
ful), to an equality with the Board of Trade surveyors in 
what would be a a branch of the duties of the latter. This 
matter will probably be decided by the Select Committee of 
the House of Commons now appuinted with the object of 
ot boiler explosions, and | hope that the merits of 
nt staff of boilers inspector will be more appreciated 

Se Mite peatiemen than they seem to be by Mr. Hamerton. 

I am, Sir, yours respectfully, 


d May 24, 1870. M. D. 


To THe Epttor or ENGINEERING. 
: ek M. D., Gorton,” says “ it is a fact that a Bill provid- 
for the compulsory i inspection of steam boilers ei// soon 
be before Parliament.” Would you allow me through your 
columns to ask that gentlemen his authority for the asserted 
fact? 1 need scarce oo add that within the last few days a 
motion for a Select C Somalis e to inquire into the causes of 
boiler explosions passed the House of Commons, but that is 
not a “ Bill,” &e. On the contrary, some people are of opinion 
that it is a nice way of shelving the question altogether. If 
“M. D.” isin the secret, he would greatly oblige very many of 
your readers besides myself by replying to the above. 
Your very obedient Servant, 
May 24, 1870. 


Jouy Swirt. 

Tux Vier Moutsoss. The famous Vieille Montagne 
Zine Mines and Foundries Company produced last year 
43,036 tons of zine. The company’s production appears to 
have been steadily increasing of late years, having been 
40,219 tons in 1868, 36,260 tons in 1867, 31,722 tons in 1866, 
and 30,592 in 1865. The company’s present production is 
said to be nearly one-third that of the whole zine production 
of Europe ; it could not have been attained with the com- 
pany’s own minerals, but the company’s furnaces were also 
supplied last year with considerable quantities of minerals 
purchased in other quarters. 
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THE CHANNEL FERRY. 

In the course of a very excellent paper recently 
read by Mr. Wm. Low before the Liverpool Polytech- 
nic Society upon the question of improved Channel 
communication, tapisially with reference to the con- 
struction of a tunnel, the author, in briefly noticing 
the proposition of steam ferries, somewhat curtly dis- 
misses them with the remark that “the self-evident 
defect of the scheme is the essential requirement of 
harbours to be first constructed for these vessels,” 
and that “as much time and money would be ab- 
sorbed in providing such harbours as in excavating 
atunnel.” Naturally, Mr. Low, as the advocate of a 
scheme, beside which the proposition of a Channel 
ferry is tame and insignificant exceedingly, and which 
is gradually being placed in shape for serious con- 
sideration, is hardly prepared to form a fair estimate 
on the merits of the case he thus quickly disposes of. 
Yet this his chief objection, together with the others 
which he briefly cites—~such as practical difficulties in 
shipment and unshipment of trains, comparative 
freedom only from the inconvenience which eharac- 
terises the boats of the present service, and so forth— 
comprise the whole of the arguments urged against 
the Channel ferry, apart, of course, from that dissent 
created by an interference with existing interests, 

The evidence rendered last week before the Com- 
mittee of the House of Commons upon the “ Inter- 
uational Communication Bill” is, however, of a nature 
which totally refutes those objections embodied by Mr. 
Low, and there could scareely have been given a more 
important mass of testimony npon all the disputed 
points of the scheme than was offered by such wit. 
nesses. as Mr. E. J. Reed, Mr. John Penn, Mr. 
Samuda, Mr. Laird, and others. , 

The bistory of the Channel ferry scheme is a pecu- 
liar one. Promoted in 1864 by Mr. John Fowler, and 
deposited session after session, each time with some 
important modification and improvement, this Bill at 
last comes beneath the consideration of Parliament 
perfected, well considered in all its details, modified so 
as to consult as far as may be the convenience of con- 
flicting interests, and strengthened by a promised co- 
operation from the other side of the Channel. The 
greatest international undertaking upon which a com- 
mittee has been galled to deliberate, the Channel ferry 
scheme is one that bas demanded ogee method of 
proceeding, which has bad the effect of postponing any 
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iled consideration generally given at an earlier 


When the Bill. cawe before Comimittee on Tuesda 
dasiers of the Dover Horhout Board 


—— real penanis. fo the scheme, and their 
' e,2 : ’ Apa pme, : 
opposition, feeble Tron ag 90 § gia sag gencies 


ceased when certain amendmen 

different clauses of the Bill. 

| It mnst be borne in mind that but for the necessity 
of obtaining parliamentary sanction to authorise the 
South Eastern and London, Chatham, and Doyer 
Railways to enter into contracts with the Ferry Com- 
pany, the scheme need scarcely have come at.all into 
Committee, and the necessary works might have been 
carried out, subject to the sanction of the Admiral 
and Board of Trade, provided that the needful fas 
could be subscribed. But the establishment of t 
international communication, a8 proposed, means the 
aunihilation of the monopoly which the two railway 


companies have hitherto enjoyed, and the substitution | t 


of their mail service for one a8 Commodious and ex- 
yeditious as the present is. inconvenient and tedious, 
herefore it was naturally to be expected. that the 
warmest opposition to the Bill, through all its stages, 
would be offered by these two companies. But on 


“|the part of the South-Eastern Railway no oppo- 


sition was offered, an arrangement having been entered 
into between, that company and the Channel Ferry 
promoters for an armistice to last until the intention 
of the French Government should be fully declared 


$|in the matter, after which they would be at liberty, 


if they thought proper, to oppose in the House 
of Lords, Indeed in stating their yiew of the case 
to the chairman of the Select Committee the other 
day, the intention conveyed was one rather of 
friendliness than hostility, for they candidly ex- 
pressed their belief that the scheme might develop 
into one of national utility, to which they would 
offer no opposition, though they were not how 
the necessary capital could be obtained, nor how far 
Continental co-operation could be secured, and failing 
which the scheme would, of course, for the present be 
delayed. Upon these grounds their agreement was 
formed with the Ferry Company, the latter agreein 
on their part. to withdraw this Bill unless the Frenc 
policy should prove favourable. 

The London, Chatham, and Dover Railway Com- 
pany withdrew from opposition altogether. 

e evidence elicited during the three days during 
which the Committee were engaged in investigating 
the Bill on behalf of the Harbour Dover Board, and in 
settling clauses, had a most important bearing on the 
case, and contained a vast amount of information 
which showed how carefully the whole scheme has 
been considered. 


It will be remembered that the International Com- 
munication Scheme embraces the construction of the 
necessary branches from the London, Chatham, and 
Dover, and the South-Eastern Railways, at Dover, 
with sidings, in connexion with the stations, covered 
sheds and docks formed on the western side of the ex- 
isting Admiralty pier, together with a breakwater 
westward of the same, enclosing a harbour of some 
30 acres in extent, which should be dredged out toa 
minimum depth of 16 ft., affording accommodation to 
all classes of shipping besides that for the vessels, for 
which it is specially designed. On the French coast 
similar works are projected, the locality chosen being 
at Audrescelles, a small port to the south of Cape 
Grisnez, by whose lofty headlands the harbour is 
protected, and the light on which is generally 
visible from Dover. A short length of four miles of 
railway over a flat sandy country would complete the 
communication between the French water station and 
the Great Northern Railway of France, and establish a 
shorter and more direct. route between England and 
Paris than at present exists, These would constitute 
the works in the. pro scheme, The boats de- 
signed for carrying the traffic would be 450 ft. in 
length, 57 ft. beam, drawing from 12 ft. to 12 ft. 6 in, 
of water, of 4500 tons displacement, and driven by inde- 
pendent engines of 1600 horse power. It is proposed 
that until the extension of the traflic should justity the 
construction and running of special boats, that 
the mer m ; Le be — in the railway 
wagons in the hold of the vessel, the passenger carriages 
being conveyed upon the deck, so that all the present 
Sao pckcny ty Sn doogm Gory 

the j o 
should be Pag away with, and an unbroken railway 
communication be established throughout England and 
the Continent, : 











existing harbour, but 


this a ent will have the effect of somewbat re- 
lieving the port, while it 


rovides ample and indepen- 
dent accommodation for the ferry. 


A large amount of important evidence was taken by 
the committee with reference to 1 
works, in confirmation of the opinions that had guided 
he engi in the arrangement of the harbour. At 
present the anglé formed: by the Admiralty pier and 
the shore js entirely exposed during -westerly 
winds, which drive the sea over the breakwater, and 
renders landing from the boats a matter of difficulty. 
The proposed sea wall starts from the face of the 
Shakespeare Cliff, and curves eastward in such a way 
as to reclaim so much of the foreshore as will be re- 
quired for the station works, extending afterwards 
into a breakwater, the end of which approaches 
within 400 ft.\of the west side of the Admiralt ° 
It will be evident that such a line of nce 
will effectually ‘protect the portions.of the town now 
exposed to the south-westerly gales, whilst at the 
same time it shelters the Admiralty pier, and encloses a 
large area of still A oan The new works would, in 
act, prove a complete tection against évery sea, 
ened those direst ai the Channel, which are 
neyer very heavy, 1t was, however, partially to pro- 

j ing’ in t 


; 


vide ‘against the action of the wind setting I 
direction, that the engineers proposed the construction 
of a small spur abutting on the western side of the 
Admiralty pier, and reducing somewhat the width of 
the o . The Board of Trade objecting to this 

rtion of the scheme, however, it bas been abandoned. 

t is shown clearly, then, that Dover would receive a 

direct benefit from the construction of these works, 
quite apart from the indirect but more generally felt 
advantages arising from the increase of traflic that 
would grow with the increased facilities. 

With regard to the vessels proposed by Mr. Fowler 
for carrying the passengers and goods traffic, and for 
the accommodation. of which the harbour works on 
each side aré rendered necessary, the evidence of un- 
questionable authorities proved that the boats as 
generally designed would be thoroughly qualified for 
their pur that is to say, that vessels 450 ft. long, 
57 ft. wide, drawing 12 ft. of water, and provided wit 
1600 horse power engines, would be thoroughly 
suitable for their work, and would, from their size, 
and the speed given them, reduce the inconvenience of 
the crossing almost entirely even in rough weather. 
It has often been popularly urged as a serious objec- 
- to this scheme that poen doy boats with a — 
of passenger . carriages, or s wagons, or both, 
would ba iblowsly’ oud injuriously encumber’ them 
with needless dead weigit, which might prove a seriou? 
thatter possibly in times of po | weather. How 
groundless such an objection is will be at once appa- 
rent when a comparison is made between this dead 
weiglt of vehiclgs to be carried and the size of 
the vessel itself. The weight of carriages would not 
exceed 270 tons—120 tons for passenger train on 
deck and 150 tons of wagon train below, whilst the 
ship itself will have 4500 tous of displacement. This 
load, therefore, may be ey eee while 
the advan to ed by the transfer of trains 
over-estimated, _ Not so much indeed 


who could thus make an unbroken journey in the same 
carriage from London to me European metropolis, 
though such a convenience will be readily apeeaet, 
bs dicival bcs the qooat cdiey puted Br geek 
erived from t t faciliti i or 

traffic, now a des ma fragmentary business, but 
which would then be changed into a system as 
plete as it is at present on any of our own 

to the universal advantage, 
velopment of trade, It would, 
ultimately to run two classes 

remy ag and those for 

trathe has so far mit as this classifica. 
tion, the vessels w designed for both purposes, 











: 
% 
+ 
eS 
7a 
if 
4 
% 





376 


ENGINEERING. 





the accommodation for passengers being 2000 for each 
— in iy aery <7 eens 1500 in = ney It has 

urged that in the practical working is system 
in the shipping and ipping of trains, not in fine 
weather, aon the slight swell of the sea on the out- 
side of the breakwaters would be entirely checked in- 
side the harbour, but in the tempestuous season, which 
marks so large a proportion of the year upon the 
Channel. It is then, if at all, that the anticipated 
difficulty would be found, and the motion of the 
vessel would be sufficient to derange the means of com- 
munication, and cause constant delay and not infrequent 
accident in the unsuccessful efforts to get the trains on 
board. Not only, however, is Mr. Fowler’s opinion 
upon this subject very definite, but it is indorsed by 
others of authority, al) pointing to the belief that 
the motion would be so slight and the vessel so large, 
that the motion—checked, too, by mechanical contri- 
vances—would not interfere in the least with the work 
of shipment, which could proceed in any weather, 
and with little or no delay. If, however, it should 
ultimately be found that an excess of motion occurred, 
causing delay in the transfer, which the engineers con- 
sider can be effected in five minutes, additional 
measures can be taken that will entirely shut out the 
action of the sea. 

We have said that the Channel Ferry Scheme being 
an international undertaking, the co-operation and 
assistance of the French Government is indispensable, 
before any useful action can be taken in the mat- 
ter, and hence the peculiar position which the Bill 
assumed before the Committee the other day. The 
course adopted by the London, Chatham, and Dover, 
and the South-Eastern Railway Companies, show a most 
praiseworthy desire to act for the public good, even if 
at their own loss, and a wish that the undertaki 
should not receive any check which might delay the 
action of the Government on the other side, for as it 
was clearly pointed out, if we on our side waited for the 
first steps to be taken in France, probably a delay for 
the same reason would be made there, and nothing 
would be done. Probably when the project has been 
so far sanctioned that it has passed through Com- 
mittee, and sent on into the House of Lords, after its 
third reading in the Commons, the favourable attitude 
already taken in the matter on the Continent will be 
exchanged for one more definite, and—the scheme 
being sanctioned—the works at Dover and Audres- 
celles might advance together with the least possible 
delay. The Emperor, indeed, has already made known 
his views upon the subject, and the Northern of 
France Railway Company have entered warmly into 
the scheme. Indeed, their co-operation extends so far 
that they undertake to promote in every possible 
manner the interests of the Channel ferry project, and 
in the event of the Emperor deciding upon the con- 
struction of the harbour works at Audrescelles—for 
doubtless this would be a Government work —the rail- 
way company will probably, if called upon, help 
forward the construction of the work, lay down 
all the necessary railway connexions, and, in short, 
represent completely the International Communication 
Billin France. So far, then, the way seems cleared on 
one side of the Channel for the progress of the work, 
while every possible help has h'therto been given it 
here. It remains to be seen whether, encouraged by 
the favourable view the Select Committee has taken of 
the Bill, the French authorities will move expeditiously 
in the matter, so that by the time the measure shall 
co.ne beneat!: the ensideration of the House of Lords, 
a definite and concerted plan of action between the 
two countries shall have been decided on. 

If this be done, we think there is little douht that 
within the period of limitation fixed upon by the 
Committee for the commencement of the works, they 
will be well in progress. If not, the delay of another 
session may ensue, a delay to be regretted, inas- 
much as it would postpone again for a year, the 
preliminary work which always consumes so much 
time, but one which would be usefully employed in 
streng! hening the powerful interests already at work. 
It has by this time become a generally acknowledged 
fact that the existing means of communication must 
be improved off the face of the Channel ; it is being 
acknowledged that to do this effectually, expensive 
works must be constructed both on the English and 
French coasts, and that the proposition embodied in 
the International Communication Bill is the only one 
whereby the reform can be effected in any reasonable 
time, and with a reasonable outlay. These thin 
being admitted, there can be but little doubt as to the 
ultimate result of the undertaking now being pressed 
upon the attention of the Government in England, and 
of the Emperor in France. 





CIVIL ENGINEERING COLLEGE FOR 
INDIA 


. 


Ir has, we think, for some time been apparent that 
al eg orang examination system of recruiting the 
Public Works Department in India has not worked 
satisfactorily, from the fact that on an average only 
half the number of qualified candidates have been found 
to fill the appointments declared open to competition. 

i ces of opinion may, and doubtless do, exist, as 
to the cause of this failure, and the true remedy can be 
found only by those who entertain a correct apprecia- 
tion of the true circumstances of the case. Consider- 
ing the number of students who are constant! 
studying at the engineering classes of our schools an 
colleges, together with those who are serving pupilage 
with the civil and mechanical engineers througtiout the 
land, it cannot be that qualified persons do not exist in 
sufficient numbers ; to admit as much would be broadly 
to condemn that system of professional education by 
which many of the leading, and most of the rising 
men amongst civil engineers of the present day have 
been trained ; a contrary assertion, on the other hand, 
would appear to point to some defect in the system of 
selection, or to a want of sufficient liberality in the 
terms of engagement offered to induce really good men 
—or, rather, we should perhaps say—to induce the 
best of the eligible engineering students of the day, to 
compete for the appointments. It is not our present 
intention to inquire as to which of these two causes 
has mainly contributed to the want of success in the 
competitive examination system which has hitherto 
prevailed. Our opinion on this subject has been too 
often stated to render any repetition of it necessary 
upon the present occasion. The view taken of the 
matter by the Secretary of State for India—judging 
from the information which we have privately received 


+2 | from India, and which is corroborated by statements 


contained in most of the Indian journals, viz., that a 
college is about to be established in England for the 
special purpose of training civil engineers for India— 
would appear to be either that the system of education 
in this country is defective, or that a competitive 
examination is not the best means for testing the 
capabilities of an engineer. 

Of the correctness of our information as to the in- 
tention of establishing such a college there can be no 
doubt, but we must confess to some feeling of surprise 
that it should be in contemplation to place such a 
college under the Presidentahip of a Military R.E. ; 
nevertheless it is also reported that Major Chesney, 
Accountant-General in the Bengal Public Works 
Department, is even now on his way to England to 
assume the appointment of first President of the new 
Civil Engineering College. The causes of our first 
objections to such an appointment may, however, be 
more apparent than real, and Major Chesney—whose 
name, so far as we can learn, has never been associated 
with the construction of Public Works in India, 
al'hough he is an acknowledged good soldier and good 
accountant—may have been selected on account of 
his administrative powers, which are considered likely 
to be usefully employed in the formation and sub- 
sequent governing of a college, and that he is to be 
associated with mathematicians, civil engineers, and 
others of eminence in their various callings, with a 
view to carrying out the educational part of the business 
of the college. 

One peculiar feature in connexion with the pro- 
posed college is, that its establishment is directly 
opposed to the poliey of recent years which has swept 
away Addiscombe and Haileybury, restricted personal 
patronage, and thrown the services in India open to 
public competition. How far this alteration on the 
part of the Indian Government in the plan for supply- 
ing itself with civil engineers will be acceptable to the 
profession, and will commend itself to the public 
generally, remains to be seen; and to what extent it 
is likely to prove successful must depend upon the 
judgment exercised in carrying out a very difficult and 
somewhat complicated system of education. If suc- 
cessful, a most important problem will have been solved, 
and the advantages which will be derived from it, 
especially by India, can scarcely be over-estimated ; 
whilst any failure to realise the expected results of 
the experiment would be attended only by a certain 
and comparatively small pecuniary loss to the Indian 
Exchequer, We have been unable to ascertain even 
upon what terms students will be admitted to the 
college, whether by nomination or by competitive ex- 
amination, open or limited, but these, and other details, 
will no doubt be reserved for decision in communica- 
tion with Colonel Chesney upon his arrival home. 
For first admission to the college, open competition, 
with a restriction only as to age, would appear to be 





ular with the public, and, to a certain 

extent, it might be e that the best men would 
be obtained. A strictly theoretical examination 
general subjects only, would, however, scarcely suffice 
cone englesws- A oul edemsted pouny an ontast 
come engineers. A w young man 
necesanly be made, by proces of special tring, an 
engineer; but like other professions it requires 
that the embryo engineer should have a liking for, 
and strong predisposition to, enter the profession. 
For this reason it appears to us that a certain amount 
of engineering study should precede admission to the 
college, not necessarily of a practical nature, but such 
that an examination in some of yr a oe of engi- 
neering might form part of the preliminary examina- 
tion. Such a course would obviously be in 
order to prevent the proposed engineering college from 
becoming a mere stepping-stone for Government ap- 
pointments, and as a guarantee that the candidates for 
admission were, to a certain extent, qualified to be- 
come engineers. So far as theoretical my is con- 
cerned, we apprehend no difficulty would be found in 
roviding for the best possible instruction. It would 
owever, be far different in respect to practical 
training; and it is here that the greatest difficulty 
may be apprehended. No amount of existing works 
in actual construction, or of lectures on existing 
engineering triumphs, can equal, in the training of 
engineers, the practical experience gained by bei 
actually onan on the construction of works; an 
it is this very practical experience that forms the most 
important part of the engineer’s education. The 
roper course would be that students after a certain 
ength of time at college, should be bound to serve a 
specified course of practical training under engineers 
nominated, with their consent, for the purpose by the 
Secretary of State for India. A course of one year 
under an engineer in practice, is scarcely long enough 
to enable a sufficient knowledge of the profession to 
be obtained for a junior appointment in the Public 
Works Department in India, where the means of ob- 
taining engineering experience are limited, and can in 
no way compare with the advantages enjoyed in that 
respect at home. But we oo much doubt, if the 
course of study is to be limited to three years, as at 
present, how more than one year can very well be 
devoted to practical training. 1 ; 

There are many other points in connexion with this 
subject that require to be carefully weighed and con- 
sidered. We defer, however, any allusion to them at 
present, but shall return to the subjeet again on a 
future occasion, when probably some information may 
be obtainable relative to the details of the proposed 
measure. 


THE SIEMENS.-MARTIN PROCESS. 
By Ferprsanp Kouy, C.E. 

In the last number of Excinsenive there was 
published an interesting communication from Mr. Fred. 
J. Slade on the subject of the Siemens-Martin process 
as practised in the United States. Messrs. per, 
Hewitt, and Co., of Trenton, N.J., are the first licensees 
of Messrs. Siemens and Martin for working this pro- 
cess in America, and the practical success obtained at 
their works cannot fail to be an object of considerable 
interest to every steel maker on both sides of the 
Atlantic. The details of the process, as described by 
Mr. Slade, are not in any way superior to those at 

resent in use at Landore, at the Terre-noire Steel 
Vorks, or at the Vienna Steel Works, and the quality 
of the product will in all probability be very similar to 
that produced in Europe ; but the raw materials which 
are employed in America differ in their character from 
those which are available for the same process in Eng- 
land, France, and in Austria, and consequently many 
new and interesting facts present themselves to the 
notice and investigation of the scientific metallurgist. 
The analysis given by Mr. Slade of a steel boiler plate 
of high quality shows a percentage of — 
which will surprise many steel makers in Europe. 
It is not generally bellowed that a steel plate contain- 
ing 0.153 per cent. of phosphorus in its compo- 
sition will “double up” cold, or that it will do so 
after having been chilled in water at a red heat. 
On the other hand, it is remarkable that the per- 
ceatage of manganese is considerably above, and 
the percentage of carbon sensibly below, the propor- 
tion which we are accustomed to look for in an aualysis 
of good steel for boiler plates. It is evident, there- 
fore, that the steel made at Trenton, and of which Mr. 
Slade has given an analysis, is a material different in 
its composition from the mms steel manufac- 
tured in this country. It appears that in the Trenton 
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steel a part of the carbon is replaced by a proportion- 
se wae ee eer These two 
elements, whieh apt wet enrages give to the steel 


are carbon, A time, in 
actual i te ams Gees 6a bar edie tos control 
of the steel maker as to be reliable for their “ stvelifying 
qualities” without, at the same time, endangering the 
whole of manufacture by their presence. It 


need not be a matter of surprise, therefore, that a con- 
siderable number of special properties, or “‘ caprices,” 
may have been discovered when working this pre- 
viously unknown alloy, which makes its appearance 
under the name of “ steel” by the general consent of 
the metallurgical world, without corresponding to the 
proper type of pure carbon-steel except by a distant 
pry we in aa com —. ee 
of increased 8 and ductility, when 
chilled at a red heat, particularly when dipped into oil, 
is well k ith regard to ft teel in general, and 
is well known wi soft steel in gen 
it remains to be seen whether this property alluded to 
by Mr. Slade is more marked and prominent in his steel 
than in the soft kinds of carbon steel hitherto known. 
be the case Tae Mieiioll stodl shen Wien re- 
e case. e Sheffield steel makers, when pre- 
paring the “ doubled » a steel samples, which are in- 
tended to exhibit the ductility of their materials, are 
always very eareful to avoid all sudden cooling, and 
the last thing they would think of as a means for 
——— “ a. oy ed their aga _ 
be to harden the red-hot bars in water. his, how- 
ever, is not sufficient to justify rs eneral conclusions, 
and it is to be hoped that Mr. Slade will continue his 
investigations, and amplify them by careful tests of 
the tensile — elastic — ce foe ical 
roperties of his metal, so that a fu iable com- 
a ser may be established with the ordinary qualities 
of steel now in the market. 


The apparent anomalies in the process itself and the 
changes of properties which appear to have taken 
place in the liquid bath of the Siemens-Martin furnace 
may have been similarly influenced by the presence of 
the substances above referred to, but it is not neces- 
sary to take refuge in this supposition, since many 
similar phenomena occur, in the practice of this pro- 
cess in Europe, and are well known to those practi- 
cally acquainted with this branch of metallurgy. The 
totally decarburised metal when exposed to an oxidisin 
flame will absorb oxygen, and thereby become cold- 
short and brittle. This brittleness will disappear when 
spiegeleisen or ferromanganese is added and the surplus 
oxygen eliminated from the mass by the carbon, silicon, 
or manganese of the alloy; but if that recarbonised 
metal is again exposed to an oxidising flame for a con- 
siderable length of time, the brittleness or shortness 
will reappear. If the flame is kept neutral, or, still 
better, if it is overcharged with gas, the time may be 
prolonged without danger of oxidising the metal, and 
under such conditions a bath of steel may be kept in 
the furnace, say for 33 hours, if necessary, without 
becoming oxidised, particularly when fresh charges of 
spiegeleisen are added from time totime. The oxi- 
dation of the metal takes place at the surface of the 
bath, and the lower strata remains intact for a con- 
siderable length of time, unless the mass is violently 
stirred up by the workman. It is possible, therefore, 
to take two test samples from the same bath, of which 
the one may show a considerable degree of brittleness, 
while the other may be perfectly tough and ductile. 
The workman may insert his scoop or ladle to a greater 
or less depth into the bath when taking out the test 
sample, and this alone may cause great discrepancies 
in the results. The influence of silicium is also to be 
taken into account, and its presence in the grey pig 
iron may suffice to explain why the addition of this 
material at the end of the process will render the steel 
red-short, while a similar dose of manganesic iron made 
from Franklinite will produce excellent steel under the 
same conditions, The presence of manganese,in Pig iron 
generally keeps out the silicium, and therefore the 
steel is not overcharged with the latter element by the 
addition of pig iron rich in manganese. The two 
samples analysed by Mr. Slade on account of their 
different properties at a red heat, show a difference of 
0.1 per cent. of silicium in their composition, which is 
quite sufficient to account for the red-shortness of the 
sample which contained that surplus of silicium. In 
that case the longer or shorter time during which the 
metal was kept in the furnace does not appear to have 
had anything to do with the difference of properties 
found in testing the products of those respective 
charges. 

There is one i t point in working the 
Siemens-Martin Sones 2 b very often overlooked 
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and unsatisfactory i occur in consequence. | ready access to be had to the compartments with but 
This isthe emperatre ofthe bal Ibis now suf. | single stop.” On such lines as hose we hare just 
i well i that the Siemens farnace is we believe that two-storied carriages con- 

a sine Ree Sek epee Sees Sel eae ee could be very advan- 
ont fe a ee oe tageously employed, as dead weight is really very 
faulty construction produce a different 
the bath of metal in the furnace is spent in heating : of 
the roof or or the top rows of the feng = ty 
to on exeutiive degees, while tha centik ts hearth the Carriage: f 
remains at a comparatively low heat. The process 3 
So cikinctaramemeeme tit! cus ; $ 
Ww ’ 
rien reg reset eceey eee" UE | A a 
viz., uni t ity € j 
mace. Materials of this kind, however, are only pro- ; é i | ba 
duced during the early stages of apprenticeship in the 33 3 
rocess, a short practical experience is sufficient r-] # 
for insuring perfect regularity in ing and a re- = Es 5 
markable uniformity in the quality of the steel pro- gE ie° 
—_ owt. |ft. in./ft. in.jewt. (ft. in. 
Ordinary 2nd Class 
TWO-STORIED RAILWAY CARRIAGES.|,_., adsetas allies 
For more than twenty years past there have been|  &c. won ma are a. 1 4 
extensively used on some of the French mailways car-| Frame = we me ows| 38 | BT 5 St ee : it 
pe ed with aut on the roof, or a — 4 PES a o 24 
ériale,” as they are usually called. ccording to a : axien 
al return the Western Hailway of France —— aes cco ove O31 2 THD 7B :‘% 
a en Eastern Seioey, 5 sen —— =. we yume a al. e : R. 4 : y 2 | 
of t carriages, the results obtai their er body o . 
—— — to = in ey my A ttinacory, it —, a aa 18 | # 9910 10f sated Hi 
being fow at they ride easily, and that they are no : : 
more liable to derailment shen ordianry single. cteriod ‘se — aj 80 | 1 1 1 6% 
ee yy pea |e jBoHE dah g 
employed for the traffic in the ne uu of | ower body ove oe 
Pala ond ia summer time, when the heat is t, it | Upper body see so! 96 | 3 19110 106} 4 


is no uncommon thing for the roof seats to be com- 
pletely filled, whilst those in the lower body are almost 
empty; yet, notwithstanding this apparently some- 
what risky method of loading, and the liability to de- 
railment which it might be supposed to induce while 
the trains were traversing curves, we believe that no 
accident has ever occurred which could be fairly at- 
tributed to this cause. In some degree this result is 
no doubt due to the fact that in the ordinary “voitures 
& impériale,” the upper seats and the roof or awning 
which covers them are made as light as possible, while 
at the sides the upper body is left open, no protection 
whatever from the weather being provided. At some 
seasons of the year this is a considerable defect, and it 
was with a view of remedying it, and at the same time 
retaining the advantages of the “ voitures 4 impériales,” 
that M. J. B. Vidard, a few years ago, introduced the 
regular two-storied carriages, such as now in use on the 
Eastern Railway. 

In these carriages, of which we published engrav- 
ings and a description about three years ago (vide 
page 207 of our third volume) the upper seats are 
contained in a regular “body” provided with side 
windows and end doors, while to prevent the centre of 
gravity from being raised too high, the frame is lowered 
so that the lower.body is at a much less height 
above the rails than usual. By this means, and by 
keeping the heights of the compartment rather small 
—the lower body being but 5 ft. 5in. high at the 
centre—the total height of the carriages is kept down 
to less than 13 ft. 8 m., while the centre of gravity is 
not higher than ~ vy i mp vehi sgh 
the Table in the next column, lately prepared n 
Vidard, will show. de " 

lt will be seen from this Table, that the heights 
above rail level, of the centres of gravity of the 
ordinary carriages, the “voitures & impériale,” and 
M. Vidard’s two-storied carriage, are respectively 
4ft.ldin., 4ft. llin., and 4 ft. 64in., these heights 
referring to the position of the centres of gravity with 
the carriages empty. When the vehicles are loaded, 
the low position of the seats in the Vidard carriages 
causes their centre of gravity under those circum- 
stances to be still further below that ef the “ voitures 
& impériale.”’ 

The Table also shows that if the Vidard carriage 
had the upper story removed, its centre of gravity 
would then be but 3 ft. 4g in. above the rail level, or 
9} in. below that of a carriage of ordinary construc- 
tion, and this is a point which under some circum- 
stances might render it advisable to adopt the lowered 
frame used by M. Vidard even when the upper — 
was not required. In the case of cheaply-construct 
branch lines, moreover, where it is desired to avoid 
the erection of platforms, the lowered frame enables 


A of this class age 268 
dente was illustrated by us on page 





cles, as | j 

















small in proportion to the load carried. Thus the Vidard 
carriages on the Eastern Railway of France, carry 
from 68 to 80 persons according to the class, those 
carriages accommodating 80 being entirely 
third class. In all cases 40 third-class are 
accommodated in the upper body, and it will be seen, 
on reference to the Table, that this accommodation is 
obtained with an increase of weight of but 30 cwt., as 
compared with that of an ordi second-class car- 
riage. The total weight of one of these two-storied 
carriages fully | is about 13 tons, or about 
34 tons per wheel, and this is a load which is by no 
means excessive, even for a “ light” railway. In this 
country, where we have of late years become ac- 
eustomed to lofty and roomy carriages, we do not 
believe that the somewhat cramped proportions of the 
Vidard carriages would be tolerated on our principal 
lines, even for short distance traffic. In the case of 
country branch lines, however, or in the case of the 
economically constructed light railways, which are 
likely before many years are over, to spring ys Bho 
numerous districts, the case is different, and we believe 
that those interested in the construction and workin. 
of such lines might turn their attention to two-stor 
carriages with advantage. 








Sratz Rau.ways 1s Inp1a.—Preparations are at last fairly 
on foot for ing and staking out the route for the 


by 
jan Peni ilway, near 
ing question of interest eon- 


E 


& 3. 
4 
i 


westward N 

needful merely in aiming at Indore. After leaving Indore 
tho lino io to cnenp tp the Gant anaoed so as to take in 
the important durbar centres of Jowra, and 
Mundesor. There will be several ordi manne & 
ficulties to be encountered between the i ith the 
Great Indian ry meryoten seme, cond Pe yg ge | 
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eh a. Ne. Cea re es 








378 


[Max 27, 1870. 








—S—— 


COMPOUND MARINE ENGINES. 
lo ras Evitox ov Evotseente. 

Siz,—In your: impression of May 13th your og el 
correspondent, “J. J.C.” undertakes to correct Mr 
on the number of times the Kepier expanded steam in ibs 
— their respective sizes being 25 in. and 43 in., and 

cut-off in the small cylinder 22j in. He states the times 
expanded would be 477 times the original volume instead of 
6.77 times. Thisis an important drawback, yet it is currect. 

Your correspondent states that the only engine in which 
the steam expands into more than the volume of the large cy- 
linder is the “ continuous expansion” engine where the steam 
expands into the volume of the large cylinder and half of the 
small cylinder; but he might have added that it is the only 
compound engine (if he so please to call it) that is applicable 
to all classes of steam engines, say, marine, locomotive, and 
stationary in all th. ir various purposes 

I do not profes much experience with the pen; I am 
simply a knight of the hammer, and would rather work, lead, 
and direct a few good mechanics to make plain, substantial, 
and ecenomical engines suitable to all purposes than enter 
into long controversy with theoretical gentlemen who 
have been better educated than myself, and are therefore 
more accustomed to that sort of work; but as your corre- 
spondent wants to know “ how it is that Nicholson gets all 
the credit for the continuous expansion engine,” I will 
answer him at once, because I g: t birth, christened it, and 
reared it to its present state, and, as its name denotes, if is 
Cant inucus Expansive, 

1 will here give you a brief history of the “ continuous ex- 
pansion” engine. Four years previous to 1850 1 made models 
to instruet myself before asking any assistance to secure the 
patent which was afterwards done by a Mr. Samuel ; and by 
that gentleman’s influence an engine fone of Stephenson's, 
No. 139), was altered by me ata trifling cost as an experi- 
ment, and run 2000 miles with goods and passengers on the 
Eastern Counties (now the Great Eastern) rome Stratford 
and Norwich, and gave out splendid results. The consump- 
tion of coke was 12 |b. less per mile than the engine had 
consumed before the alteration. Just then there was a great 
rush for engines, I had not sufficient influence, and it was 
again altered to its original form im four days. 

In 1861 Mr. Samuel introduced it again on the Brighton 
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with on locomotives; but 0 


to its minimam than the man who 
rate, it would be a great benefit to railway proprietors, the 
blast being in proportion to the steam used. 

I fee! sure if the railway public were aware of the large 
saving in fuel that might be accomplished on their locomo- 
tives, they would insist on a trial, 

The continuous expansion engine is well suited to railways 
both for passenger and heavy luggage trains, and would con- 
sume considerably less than those now in use. The time, I 
hope, is not far distant when some scientific enterprising 
superintendent will see the necessity of a thorough investiga- 
tiem of the continuous expansion pognee for that service. 

It has been a question with me whether it comes under the 
head of compound engines or not; it being a direct expan- 
sion, unlike any other engine. In Woolfe’s engine the mean 
pressure on the large piston, is the mean resistance on the 
small piston, therefore it would be rendered nearly useless 
applied te locomotive purposes. 

have been at some trouble to find Mr. Selby’s patent : if 
that gentleman had known who had anticipated him he 
might have saved himself both expense and trouble. 
I am, Sir, your obedient Servant, 
Joun NicHorsoy. 
31, Guildford-road, Poplar, May 18, 1870. 


SKEW ARCHES. 
T® rux Evrtor op Exoinrsnina. 

Sim,—The fall of part of the skew arch at Black friars- 
bridge. and the twisting of the piers of a skew railway bridge 
pointed out by Mr. Harding are, I think, easily accounted for 
on simple mechanical principles. 

If we consider the nature of the curved surface formed by 
askew arch, we shal! find that the pressure caused by a super- 
incumbent weight situated at the centre of the arch is dis- 
tributed in all directions through the arch according to the 
angles formed by the arch on either side with a horizontal 
plane. In fact the arch as it becomes very skew approximates 
to something similar to, but worse than, a dome unsupported 
on two of its quarters. ‘Therefore in a very skew arch, there 
will be a great thrust outwards by the interior and higher 


line, where we hoped for better success, but the superin- | Parts of the arch, upon the faces, which of necessity are 
tendents of these lines seemed to have a dislike to anything | ™uch lower for a considerable part of the span. If the 
new. However, an engine was under repair, and I altered | mortar be very strong, the strain will be diverted and will 


it into a continuous expansion engine, and run 5000 miles only twist the piers ; 


if it is weak, the arch must fall, the 


with the express train myself. I was never asked a question disruptive force being too great for the excessive power of 
by the chairman or directors of the company, and it was materials and workmanship. 


evident that the working of steam was in the hands of men 


Skew arches, however scientifically developed, are beyond 


who did not like any change, however beneficial it might | Certain moderate limits dangerous. 
’ g 


appear. 

The continuous expansion engine was therefore for a time 
neglected; but in 1854 I was foreman for a Mr. Hunt; his 
small engine would not drive his machinery, and he could 
not afford to pull down and build a new boiler. I therefore 
proposed a continuous expansion engine, which he allowed 
me to make. The consequence was with the same boiler we 
had power sufficient and to spare. Mr. Hunt was much 


pleased with the engine, and ultiraately we had orders for | 
four 8-horse power engines, which were made under my | 


superintendence, and are now working in and about London. 
Mr. Hunt was a very ingenious man, and a first rate me- 
ehanic, and had been foreman to Messrs. Penn of Greenwich 
for upwards of eighteen years. 

In 1856 Mr. Samuel came to my assistance again, and 
took out another patent in our joint names for England and 
France for a three-cylindered engine, on the same principle 
(it was illustrated in the Mechanics’ Magazine, October 18, 
1856), by Mr. Brooman, Fleet-street; but as Mr. Samuel 
was not inclined to become a manufacturer, and Mr. Hunt 
was prtiog very old, I had to struggle on with it the best 
way | could, 

I made a 20 horse-power engine for a Mr. Sherman, in 
Shoreditch (since dead), and I think it is now working for 
Mr. Warner, the great bell founder, of Cripplegate. x: 

Shortly after that time I left England for South America, 
hoping to make sufficient money to enable me to carry out 
my former views. | went to that unfortunate country, Para- 
quay, up the River Plate. IL was not very successful, yet 
more fortunate than my fellow-workmen, who died in the 
country, and were buried like dogs; living among semi-bar- 
barians, not allowed to be buried in consecrated ground, nor 
the sun to set on your corpse. I returned safe, but in very 
shattered health, and was three months recovering; after 
which, finding no further progress made inthe steam engine, 
I set to work in real earnest, and made some very important 
improvements on the principle, when Mr. John Stewart, the 
well-known engineer of Blackwall, took it up in 1868. 
Another patent was taken out, and we are now prepared to 
apply the continuous expansion system wherever steam 
power is required. 

Sir, 1 have noticed several very personal remarks from your 
Scotch correspondents (Leith, Glasgow, &c.). Now I have 
not been dealing with trifling points, such as ‘‘ Superheaters,” 
“ Water Warmers,” “ A Cut-off Valve,” “ Steam Greasers,”” 
&c., but have been digging at the root of the tree. I have 
found it no easy matter to make headway without a sub- 
stantial friend with capital, and also friendly advice in as- 
sisting to carry out a new principle of working steam. 

Perhaps it would be well to inform your Scotch corre- 
spondente that although I have been toiling for upwards of 
twenty-five years in improving the steam engine, and had 
money and credit at my disposal, I have not been fortunate 
enough to reserve for myself as much as would cover my 
travelling expenses. 1 would also remind these gentlemen 
that I was in the field years before Mr. Randolph and Mr. 
Elder, and the latter gentleman was before Mr. Selby about 
nine years. I well remember the peper war about the 
“ Little Fire Eater,” called the “Blast Pipe.” It lasted for 
months. The object was to find out the originator, who was 
at last found to be Mr. Timothy Hackworth, of Darlington. 
It certainly is an expedient, and cannot at present be dis- 





I am, Sir, your obedient Servant, 
Dundee, May 19, 1870. Davip CUNNINGHAM. 


LIQUID FUEL. 
To re Eprror oF Exeiveerrne. 

Stn,—I beg to draw attention to two errors of some 
importance in the report which appeared in your columns of 
May 6th, giving the discussion on my paper on liquid fuel. 
In speaking of priming as a cause of possible error I answered 
that it was nota «mall thing to have priming with a boiler 
af 130 horse power, not 30 horse power. Also, in speaking of 
the shale at Wareham, and its oil-producing qualities, these 
are 50 not 30 gallons to the ton. As both of these errors 
might lead to further mistakes, | venture to beg the favour 
of your correcting them. 

Yours obediently, 
J. H. Sexwyy, Captain R. N. 


Tue Isstitcrion or Crvit, Exornerns.—At the last 
business meeting of the members of this society for the 
Session 1869-70, which wes held on Tuesday, the 24th inst., 
Mr. Charles B. Vignoles, F.R.S., president, in the chair, 24 
candidates were bailoted for, and declared to be duly elected, 
ineluding 7 members, vig.: Mr. John Bower, Dublin; Mr. 
George Buchanan, Westminster; Mr. William Janvrin Du 
Port, late chief engineer of the Victoria Dock Company, 
Singapore; Mr. James Barry Farrel, Wexford; Mr. John 
Hill, Ennis; Mr. Carl Siemens, Westminster; and Mr. 
Robert Tyndall, executive engineer, Public Works Depart- 
ment, India. Seventeen gentlemen were elected assomates, 
viz. : Mr. John Collier, Salters’ Hall; Mr. Frederiek Colyer, 
Leman-street ; Mr. Joseph Samuel Forbes, engineer of the 
Trent and Mersey Navigation, Shelton; Mr. John Lawton 
Haddan, engineer-in-chief for Syria and the Lebanon; Mr. 
Charles Hall, engineering staff of the Peninsular and Oriental 
Steam Navigation Company, Southampton; Mr. Arthur 
Samuel Hamand, Birmingham; Mr. Alfred Chalmers Law- 
ford, executive engineer, Public Works Department, India ; 
Mr. Matthie Charles Mackinnon, Adelphi; Mr. Edward 
Manisty, Dundalk and Greenore Railway Pier and Harbour 
Works; Mr. Charles Robert Manners, Inverness; Mr. 
Angus Nicolson, Skipton Castle, Yorkshire; Mr. Robert 
Pitt, Newark Foundry, Bath: Mr. John Rotheroe, King 
William-street ; Mr. Charles Edward Shepherd, Lieutenant 
B.8.C , executive engineer, Publie Works Department, India ; 
Mr. William Stroudley, locomotive superintendent of the 
London, Brighton, and South Coast Railway; Mr. Henry 
Hay Wake, Sunderland; and Mr. Richard Harris Williams, 
St. Austell. A report was brought up from the Council 
stating that, under the provisions of Section TV. of the Bye- 
Laws, the following candidates had been admitted stadents 
of the Institution since the last announcement: Mesers. H. 
EB, R. Hoggar, F. J. Odling, and H. J. Pratt. During the 
Session just concluded there have been added to the Register 
of the tastitution 42 members and 114 associates, while the 
Council have admitted’ 56 students. The numbers of the 
several classes now on the books are 16 honorary members, 
703 members, 1002 associates, and 178 students, or a total of 
1899 of all classes, as against 1758 at theeame date last year, 
or an increase in the interval of upwards of 8 per cent. 





NOTES FROM CLEVELAND AND THE 
NORTHEKN COUNTIES. 


Mrpp.esproven, W 

The Cleveland Iron Market.— Yesterday rH ob 
attendance on ‘Change at Middlesbrough, and the market was 
firmer than the previous week. The of the Cleve- 
land iron trade were ps never better than at present. 
Alt h the production of pig iron is so enormous it is quite 
unequal to meet the i demand, and consequently 
merchants are absolutely unable to obtain iron for shipments. 
It is a fact, that for several days vessels have been detained 
in the Tees waiting for iron. In the course of a month or 
two some of the new big furnaces which are approaching 
completion in the Middlesbrough district will be blown in, 
and will help to meet the t demand, but even with the 
expected increased production it will be difficult to supply 
all the iron whieh will be required from Cleveland for the 
next twelve months. Many of the makers are now booked to 
the end of 1871.. The Middlesbrough warrant stores are 
decreasing rapidly, and the makers’ stocks are of course 
diminishing very fast. In the finished iron trade, the same 
activity to which we called attention a few weeks ago pre- 
vails, and is not likely to abate for want of orders. faded. 
the urgent inquiry for rails, plates, angle iron, bars, and 
ehairs only requires to continue a little longer to result in a 
general stiffening of prices. 

The Mines of Cleveland.—On Monday another bateh of 
strong men arrived in Middlesbrough from the east of London 
and proceeded to different mines in Cleveland, where they 
will be employed and earn very fair wages. Throughout 
this rich mineral district the miners are now working satis- 
factorily, and the recent importations of labour have materially 
contributed to increase the field, a result most desirable con- 
sidering that all the branches of the iron trade are so brisk. 


The Sunday Fettling Question,—lt is now apprehended 
that there may be considerable difficulty over the Sunday 
fettling question. The Board of Arbitration have the 
matter in hand, and it is tolerably certain that the question 
will be decided without any stoppage of work. When trade 
is brisk, however, it is a very unpleasant thing to hear of 
agitation amongst the men. 

The Coal Trade.—This important industry is in a pros- 
perous state, the collieries in South Durham being ex- 
ceedingly busy owing to the vigorous condition of the 
Cleveland iron trade. The strike at Backworth colliery may 
possibly terminate sooner than was expected, the men (who 
had declined to work unless they were advanced about 5d. 
per shift) having been disappointed in their expectations of 
obtaining work at other collteries. The masters have taken 
steps with a view to importing miners from Cornwall. At 
the other pits in Northumberland, Durham, and Yorkshire 
work is going on steadily. 

Business on the Tyne.—The Tyne, like the Tees, is very 
brisk just now. In the Tyne dock there are a great many 
first-class veasels that have arrived from various perts of the 
world, and are waiting for iron rails for Russia and America, 
and lead and coals for different ports. 


The Middlesbrough Drainage Question —To-day (Wed- 
nesday) the Corporation held a meeting on this important 
subject, and resolved to apply to the Secretary of State for a 
lean of 30,0001., to enable them to carry out plans for sewer- 
ing the borough. It was also decided to explain to the 
Secretary of State the peculiar circumstances in which the 
Council are placed with regard to the carrying out of a sys- 
tem of sewers for the borough. There are two plans before 
the Council, one prepared by the ex-borough surveyor, and 
the other by the borough surveyor, and it is intended to ask 
some eminent engineer which of those plans should be 
adopted. The town of Middlesbrough is very flat, and is 
consequently difficult to drain. 


The Prope Working Men's Industrial and Art Ex- 
hibition —The movement for the holding of this exhibition 
is progressing admirably, the applications for space having 
far exceeded the accommodation. The fine arts department 
is expected to be one of the most instructive of the exhibi- 
tion. A very large number of models are entered for ex- 
hibition in the machine department. It is rumoured that 
the promoters of this exhibition intend asking the Premier or 
the Bord High Steward of Hull (Earl de Grey and Ripon) 
to officiate at the opening ceremony. 


Carccrta Arrarrs.—The municipal revenue of Calcutta 
for 1269 amounted to 280,722/. As regards the expenditure, 


37,3561. was spent on drainage works, and 37,167/. on roads. 


Tar Cost or War.—M. Leroy-Beaulieu, in his “ Ré- 
cherches sur les Guerres Contemporaines,” supplies some 
very curious statistics about the cost of war. It is really 
surprising to see how much money is spent for every man 
killed on the field or sent away to die of his wounds or of 
some sickness of the camp. The thing was done with eom- 

rative cheapness in the Crimean War, where a vast num- 

or of men was got together at very close quarters, Between 
the Russians and the Allies there were more than three- 
quarters of a million men killed, each of them at the price of 
1381. On the other hand, the maximum of enst was reached 
in the American Civil War. Esch one of the 281,000 deaths 
(though this is a small estimate, we should imagine) was 
purchased by an expenditure of 33451. The belligerents in 
South America did the business more cheaply, not spending 
more than 900/. per man. Small wars are generally costly. 
The Danish War extinguished 3500 lives at an average cost 
of about 20001. The campaign which ended at Sadowa must 
be reckoned, considering its brief duration, to have been ex- 
pensive. Every life cost nearly 1500!. . It is a strange neces- 
sity which makes civilised societies expend what would be a 
comfortable maintenance to three or four men on the de- 
struction of one-— Pall Mall Gazette. 
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NOTES FROM THE NORTH. — 
_- ” Gtaseow, Wednesday. 

Glasgow Pig Iron Market.—During the last few days the 
pig iron sonnet bee displaying a considerable + aie 
of vitality, which is certainly not due to any 
on the part of the local manufacturers of fini 
is owing ratber to the efforts of English specu’ 
are reported to ‘be .“ bulling” the market ;rather heavily, 





highest prices at Fwas done y. The 
market to-day op and down to 57 cash was 
accepted ; pri proved, a ‘58s, cash, 
and 58s. 3d. was p: P the special la, such 2s 
Coltness and Gartsherrit im 83 with 
the improved tone of the market, and ¢ont orders 
appear to be coming in freely af eutrent ‘the large 
proportion of foreign exports being # prtof Pig iron 
is still being rapidly sent into the stores to the 
speculative demands for warrants; so that with the 
brisk exports and the local demands for inon the 
makers of pig iron are busy with d % week's 
exports amounted to 10,284 tons foreign, coast wise, 


making a total of 15,778 tons, against 11,565 tons in the 
corresponding week of 1869, thus showing an increase 
the week of 3713 tons. Last week's imports of Middles- 
brough pig iron into Grangemouth were 1380 tons, as against 
200 tons in the corresponding week of last year. The ship 
Lady Octavia which has just sailed from Greenock to Caleutta 
takes with her 1470 tons of cast-irow Sones “>. of 
the value of 64804; and Mesers. George and Sons’ 
Glasgow and Caleutta trader, City of London, has shipped 
764 tons of railway iron, of the oh of 38861, 


Association of Engineers in Glasgow.—The closing mect- 
ing of this association for the session was held last week, Mr. 
John Page, C.E., vice-president, in the chair, when the pre- 
sident, Mr. W. G. Bowser, read a paper deseriptive of 
* Miller's Patent American Safety Cast-iron Boiler,” just 
introduced into this country, and being made by Messrs. J. 
Lawson, Son, and Co., of this city. This boiler, which is 
composed of a number of separate cast-iron “ units,” has 
several important advantages over the boilers at present in 
use. Amongst these there are its absolute immunity from 
destructive explosions, its great economy in the production 
of steam through its thorough absorption of heat, and the 
perfect circulation of the water (the result it gives bein 
11 lb. of water evaporated to 1]b. of coal consumed), 
also the cheapness of the setting it requires, with the ease 
with which it can be repaired ; the “ units’ being all dupli- 
cates, a new one can be inserted by any one who can tighten 
a bolt or use a wrench. These boilers are tested to a pres- 
sure of 500 Ib, per square inch, and work with perfect safety 
at a pressure of 1001b. The paper was illustrated with scale 
drawings, and the subject was well diseussed, the members 
thinking it a decidedly improved construction of boiler. [It 
may be remembered that the American safety boiler was in- 
troduced to the notice of our readers in the sixth volume of 
Exaitnerrine, December 4, 1868.—Ep, E.} 


The Skye Railway—We are glad to learn, says the Inver- 
ness Courier, that the works on this new line of railway have 
been pushed forward with much activity since we last 
noticed them. A large force of men has been added, and 
there is still reason to believe that the original intention of 
opening on the Ist of July will be adhered to. Two large 
and handsome iron screw steamers have been purchased, 
with a view to placing them on the lines between Strome 
Ferry and Portree, and between Strome and Stornoway. ‘The 
former will ply daily, the latter three times weekly each way. 
These steamers, the Oscar and the Jura, are classed Al at 
Lioyd’s, and have been hitherto employed carrying goods 
and passengers between the Clyde and Bristol. The Jura is 

27 tons, builders’ measurement, 192 ft. long, 22 ft. broad, 
and about 70 horse power. The Oscar is of nearly the same 
dimensions. Both have three masts besides their steam 
power, and are expected to facilitate traffic between the 
mainiand and the Hebrides to an extent that has never been 
approached even by the well-appointed vessels of Messrs. 
Hutcheson and Co. Another Inverness paper learns, from a 
“trustworthy source,” that the railway in question will not 
be opened for a considerable time after the Ist of July. It is 
to be hoped, however, that the Courier is right in its prog- 
nostiecations. 

Strike at the Addiewell Worke—Upwards of 2000 work- 
men—including miners, retort-men, candle-makers, smiths, 
coopers, bricklayers, masons, joiners, and labourers—in the 
employment of Young’s Paraffine Light and Mineral Oil 
Company, at their Addiewell Works, West Calder, ceased 
work yesterday week owing, as they say, to the arbitrary cha- 
racter of some rules which have lately been up in the 
works. Meetings of the men were held on Tuesday, Thurs- 
day, and Saturday, as the manager had intimated that 
the directors were determined to abide by the rules referred 
to. They have been modified, however, or even abolished, so 
far as the masons and bricklayers are concerned, who have 
resumed work, and are also to receive an advanceof one 
halfpenny per hour. The miners resolved. on Saturday that 
they would not resume work until their demands were ac- 
ceded to, and until they also ebtained an advance of one 
shilling per day on their rate of wages. Owing to the strike 
everything in the shape of oil-making bas been s ed, 
and as the Bathgate Chemica] Works, owned by the same 
company, are dependent on the West Calder oil shales as the 
raw material, a number of the retort-men have been thrown 
idle there also. There is no want of shale at present, as there 
is a stock of upwards of 100,000 tons of it, but enough of 
men cannot be got to fill it into the trucks. On Friday last 
<: wagons of shale were sent to Bathgate, and on Saturday 

wagons; but jous to their arrival sixteen sets of 
retorts had to be stopped for want of the material. 
The Aberdeen Harbour Works,—A deputation, consisting of 
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the Shoremaster of Aberdeen, 


the Lord Provost of 
Ceram i, Ang, MY Wal 


Cay, Cit and Me. ae 
Shaw at the office of the Board of Trade on Saturday 
last on the | 6f the works about ‘to be commented by 
the Harbour at . 


Nairn’s Patent Road SteamérA new patent road 
oe Mr. Nairn, engineer, Leith, was on Wednesday 
jevening practically tried under steam. The main features 
‘in this engi i 00 o eee ees of Ee 















A gradient of 1 in 12 was led with grea' 

and the speed obtained was five to six miles an hour. The 
absence of noise, which is a great desideratum, was very 
noticeable. The engine was constructed by Messrs. Tod and 
Son, Leith Walk, under the direction of Mr. Nairn, A new 
omnibus drawn by this engine commenced on Saturday to 
run between Edinburgh and Leith. It is large and com- 
modious, being seated for about 100 persons. On the top of 


the omnibus is ana for the of the passen 
|in inclement weather. he whi wer weil ‘patronised on 
| Saturday, and at Minch attention as it passed along 


‘the streets. 








NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 


| The Welsh Iron Trade.—The quantities of iron now being 
shipped at the local ports, is sufficient proof of the activity 
| prevailing at the various iron-making establishments, and to 
| which reference has been made in previous rts. The total 
| quantity of iron exported Jast week reac 16,597 tons, of 
| which 7936 tons were sent from this port and 8661 tons 
| from the neighbouring port of Newport. Thisis by far the 
largest quantity shipped during any week of the present 
year, and 3595 tons in excess of the exports for the week 
ending 23rd April last, when 13,002 tons were shipped 
at Cardiff and Newport, namely, 10,102 tons at the 
former, and 2900 tons at the latter port. The shipments 
jlast week were for New York, New Orleans, Havannah, 
| Bath, U.S., Taleabuano, Callao, Naples, Genoa, Rotterdam, 
|Sentander, Porto Cabello, Gottenburg, Cronstadt, Odessa, 
Libau, Taganrog, and Dantzic, the exporters being Bailey 
| Brothers, K. Crawshay, the Dowlais, Rhymney, Llynvi, 
Tredegar, Ebbw Vale, and the Blaenavon Iron Com- 
panies. The demand for rails continues unabated, and in- 
quiries are coming to hand so freely that there is every prob- 
ability of the anticipations formed in the early part of the 
| year as to the trade attaining a better position than it has 
|occupied for some few years past being fully realised. There 
are numerous contracts now in the markets, but the makers 
jin this district are so well placed for orders that they show 
little inclination to enter into fresh transactions except on 
| full list quotations ; and should any large quantities be re- 
|quired at an early date, it is not improbable prices will 
jadvanece. Among the contracts now in the market is 
jone for 7000 tons of cast steel rails for works to be carried 
jout in Australia, and it is believed by some that the same 
|will not be seeured by Belgian makers, owing to the 
terms on which the same is being offered and their havin 
jsufficient orders already on hand to keep them employ 
for some time to come. Several continental buyers are 
jevincing greater freedom in entering into transactions, 
jand there is now a fair prospect of the continerftal trade im- 
proving. Shipments to Russia during the past week show a 
| favourable increase, and buyers for that country are offering 
contracts with something like freedom, and the general belief 
|entertained by those connected with the iron trade is that a 
large increase in transactions will take place before many 
| weeks have elapsed. A large amount of business is being 
,done with the United States; and as there is every pro- 
bability of the new Tariff Bill coming into operation before 
March next, there is a fair prospect of a still larger business 
being done with American buyers. Pig iron commands a fair 
sale, and should the contemplated strike in Scotland take 
place higher prices will in all probability be obtained. 
Completion of the New Outfall Sewer at Cardiffi—Mr 


John Boyle, the acting trustee for the Marquis of Bute, laid 
the keystone of the arch of the large outfall sewer on Wed- 





nesday last, m the presence of the mayor and corporation of 
| Cardiff. The sewer was constructed the plans of Mr. J. 
McConnochie, C.E., engineer to the Bute the excava- 


‘tion being commenced ‘on the 16th of December, 1868, and 
‘the oy oe the 26th of December. ‘The new sewer com- 
mences at the end of Tyndal-strect, and continues in a direct 


line with the street for 2000 ft, when it curves round and | of 


runs nearly straight towards the sea. Its total length is 
6500 ft., or nearly a mile and a quarter, and of this length 
| the firet 1000 ft. is 8 ft. in diameter, and the continuation of 
' 4787 ft. is 10 ft. in diameter. sewer is of an uniform 
| thiekness of 18 in., and is of circular shape, with a fal) of 5 ft. 
in its entire length. The outfall basin is 30 ft., and the 
|sewer between that and the sea is 608 ft. in length and 6 ft. 
|in diameter. The open eutting is 847 ft.long. The sewer, it 
is estimated, is containing 3,000,000 


da 





question w! 
put on one 
main drainage is® 
The Question at Briton Ferry—An adjourned 
meeting of the ae of Briton Ferry, refe to in 
Esornsreine for May 18, to receive the report of the com- 
mittee appointed to consider the pa drainage of the 
town, was held on Friday evening. were of opinion 
that, if a new system of drai was to be carried out, that 
the Earl of Jersey should m the main drain, and the 
owners of houses should bear the expense of constructing 
connecting drains; while others believed that if the whole 
of the drains whieh are the private property of the Earl of 
Jersey were kept clean and in proper , they would have 
much less to complain of in the matter of defective drainage. 
The following resolutions were unanimously agreed to :— 
* That this meeting beg to urge upon the Béard the 
ing all the 

from 


important necessity of at once insisting upow 
, and having them ly and thoroughly re- 
ar the leon Siena te 





, of.a complete system of 
wearin © 


tion. 





Tp ey and aceumulations of mud and filth 
all t 


paired, and that the outlet near the 

proved ;” “That this pooling cannot separate without ex- 
pressing its eonviction that the Local Board has lamentab! 
failed to diseharge its duties in a proper manner, even wi 
the means at its disposal, but trusts that henceforth due te- 
gard will be paid by them to the interests of the town.” 


The Tin Plate Trade-—No material alteration has taken 
place in the position of the tin plate trade durin _ 
week, sufficient orders a to hand to keep ing 
works tolerably well employed. p 

The Welsh Steam and House Coal Trades.—Although fine 
weather has prevailed during the whole of the week, 
there is still a scarcity of ton at the port of iff suit- 
able to take eval to the east and more distant ports; and the 
result is that large quantities of coal are now on the 
and at the banks awaiting the arrival of vessels. The de- 
mand for steam coal cannot be said to have decreased to any 
extent, and the greatest difficulty masters have now to con- 
tend with is the obtaining of There is a better de- 
mand from some of the northern and it i 


yrts before the close of the season. There is little doing in 
ouse coals, and at several of the collieries the men are work- 
ing short time. 





Tae Merrorotitan Distaict Rarway.—The unceasing 
energy which has been displayed upon the works of th 
Metropolitan District Railway between W estminster-bndge 
and Blackfriars, has resulted in the completion of the railway 
along the Thames Embankment, and the opening of the line 
will now take place in two or three days. The of 
Works will then be left unimpeded to finish the roadwa 
the Embankment, but we fear it will be some time 
the publie will derive the full benefit from the new road 
ag sc yt Rept meson ae Railway about te 
be o is most important of the whole system, 
connecting as it does the City with Brompton, 

Bayswater, and Paddington. There remains only the final 
link to devotee Se. the real capacities of the system—the 
extension to the Mansion House. 
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MACHINE FOR 


Aut who have had experience in laying telegraph cables 
are aware of the numerous instances in which “ faults” are 
caused by the penetration of the insulating material by the 
broken ends of the wires forming the outside sheathing, a 
source of danger which no amount of care in the manu- 
facture of the cable will entirely remove. But although it 
is impossible to prevent the occasional breakage of the 
sheathing wires, it is not impossible to prevent the broken 
ends from penetrating the insulating material. This can 
be done by interposing between the insulating material and 
the ordinary outside covering, a sheathing of sheet metal, 
and it is this protection which is employed by Mr. F. C. 
Webb in his “ armoured” telegraph cables. The engrav- 
ings which we annex represent the machine at present em- 
ployed at Mr. Webb's works, Erskine-road, Regent’s-park, 
for applying this sheathing, this machine, we may remark, 
having been constructed merely for the purpose of experi- 
ment. In « machine intended for permanent use, the 
wooden frame would, of course, be replaced by one of iron, 
and arrangements would be made for driving the apparatus 
by steam power instead of by hand; but notwithstanding 
its somewhat rude appearance, the machine at present in 
Mr. Webb's factory does its work well, and it is capable of 
applying sheathing at the rate of six miles per day. 


The operation, which is a very simple one, is as follows: | 


The core to be sheathed is coiled on the drum, A, Fig. 1, 


while the strip of sheathing metal is coiled on the drum, B. | 
From these drums the core and sheathing strip pass to the | 


sheathing die, C, the construction of which we shall ex- 
plain presently, and—the sheathing process being accom- 
plished by this die—they are then led to the drum, D, 
round which the sheathed cable makes four turns. This 
drum, which is driven by gearing, as shown, serves to haul 


the cable throygh the die, and it is fitted with the ordinary | 


“knife,” G, for shifting the coils of cable, and causing 
them to pass off smoothly to the drum, F, on which the 
sheathed cable is finally coiled. 

The sheathing die is shown drawn to an enlarged scale by 
Figs. 10 and 13. It consists of a number of brass guide plates, 
respectively shown in elevation by Figs. 5, 6, 7, 9, and 12, 
kept apart by cast-iron distance pieces, these guide plates 
being supplemented by the knife-plate, shown by Figs. 8 
and 11. Each of the guide plates is perforated for the pas- 
sage of the core and sheathing strips, the opening through 
which the latter passes being modified in form in the suc- 
cessive guide plates, so that the strip is made to gradually 
surround the core. Thus the core and strip first pass 
through the plate, shown by Fig. 12, and then through 
those shown by Figs. 9, 5, 6, and 7 successively, while 
finally the core with the strip wrapped round it pass through 


—— 


MR. F. C. WEBB, ENGINEER, LONDON. 


Fic.! 


SHEATHING TELEGRAPH CABLES. 








the knife plate, Fig. 8, and the short steel tube marked H 
in Figs. 10 and 13. Figs. 8 and 11 represent the opposite 


sides of the knife plate, and show the manner in which the 


thickness of the knife is reduced so as to enable it to 
lay on the strip with a close joint. In Fig. 1 the core 
is shown led over a curved guide direct from the drum, A, 
to the die, the sheathing strip passing over it. A better 
plan, and the one generally adopted by Mr. Webb, is to lead 
the core from the drum, A, round the drum, B, so as to 
bring the core above the strip, the die being arranged as 
shown in Fig. 13, so that the lap of the sheathing is at the 
top, where it can be readily inspected as_the cable is coiled 
off. 

The sheathing strips are made of either iron, steel, copper, 
lead, or a mixture of lead and antimony, according to the 
circumstances under which the cable is to be employed. 
Besides serving to protect the core from the penetration of 
the ordinary covering wires, the metal sheathing of itself 
forms sufficient covering for the cable in many cases. Thus, 
where cables have to be laid underground, a thin sheathing 

| of copper, which can be applied at a very moderate cost, 
forms a most efficient protection. 


MECHANICAL FIRING. 
To rue Eprror or Excincxrine. 

S1r,—Having read Mr. Olrick’s letter on mechanical firing 
in reference to a letter of mine to him, I think it my duty to 
| inform. your readers the particulars of the boilers tested. In 
| my letter to Mr. Olrick the object of testing the boilers at 
| first sight is in favour of Juckes’s furnaces. Now the boiler 
| referred to was, as stated, 6 ft. diameter with two 2 ft. flues 
| through. The boiler fired by hand had previously been fired 
by Juckes’s furnaces, but the expense of keeping it in work- 
ing order was so great that the furnace was m out, the 
boiler lowered, and fire-bars applied in the 2 ft. tubes. Now, 
in firing the bars in a 2 ft. tube, your readers will be aware 
that the space for a combustion chamber is very small. 
After lying the bars and a charge of fuel there is only 
about 7 in. lett for combustion chamber, and that I have 
found in practice to be very bad. The same sized boiler, and 
fired with Juckes’s, was certainly better in this case, but I be- 
lieve the difference was accountable in the furnaces. If the 
| furnaces in the hand-fired boiler had been | r, I believe 
| there would not have been much difference in two cases. 

In all the boilers I have tried, and they amount to many (I 

have at present 15 boilers in charge fired with Juckes’s fur- 

naces, and 27 fired by hand), I do not find much difference 
| in the water evaporated when the boilers are properly con- 
| structed for hand-firing, between hand-fired boilers and 

Juckes’s, but I am to say the trouble and expense is a 
| great deal more in the Juckes system than hand-firing. 


I have been an advocate for Juckes’s furnace, but from a 
| long experience with them I am bound to acknowledge 
| their failings, which are many in comparison to hand-firing. 
n reference to the Field tubes, I am still of opinion that 
| they are a good thing. 

Yours faithfully, 
R. Hasson, Engineer. 
Dean Clough Mills, Halifax, May 24, 1870. 


THE SIEMENS-MARTIN PROCESS. 
To Tue Eprror or ExGineekina. 

Srr,—Having noticed your correspondent’s letter on the 
“ Martin Process in America,” permit me to make a few re- 
marks on this system as it was conducted at the steel works at 
a. near Middlesbrough. ‘The iron first used there was 
Swedish pig iron for the bath to which was added charges 
of puddled bar from hematite iron, and a final addition of 
| “ spiegeleisen.” The steel produced was very strong and 
| tough and especially suited for plates. Puddled bar from 
Cleveland iron expressly puddled for the purpose was then 
used, first to a bath of Swedish pig iron and afterwards to a 
bath of hematite pig iron. In both cases steel of an excellent 
quality was made, though not quite so good as from the 
mixture first mentioned. It was, however, found that in 
working on a large scale the quality of the puddled bar 
could not be relied upon and the process was discontinued. 
The aye of casting the steel into a small ladle, fitted with a 
nozzie and stopper, and pouring from that into the moulds, 
the steel flowing from the ladle as fast as it comes from the 
furnace, was adopted at the Newport Steel Works, and is a 
method that es many advantages over that used in 
Messrs. Martin at Sireuil. From the experience gained at 
Newport the process seems best suited for high class quality 
of steel and especially soft steel, which can be made wit 
great certainty and regularity from good materials, this pro- 
cess being like the Bessemer dependent on the purity of the 
raw materials used. 

The property of the Siemens-Martin steel, when below a 
certain degree of hardness, of becoming stronger and tougher 
when plunged red-hot into water, lke [= does, was 

inted out by Mr. Howson in his paper “On the Siemens- 
Martin Process,” read before the Iron and Steel Institute. 

Middlesbrough-on- Tees, May 23. 


I am, Sir, yours, &c., 
0. 

Wetprse Inox to Correr.—lt is said that the Pennsyl- 
vania Railroad Company have just concluded a series of ex- 
periments on a new process recently discovered by Mr. Beazel, 
a Pennsylvanian, which welds copper and all grades of sted, 
and tron together at one heat so that they cannot be separated, 
yv~d when u and beaten down iotedeneen eee. 

subj it to every test at their at West Phila- 
delphia for the last two aie the company have purchased 
the right to use it in their workshops, 
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RECENT PATENTS. sulphuretted hydrogen, is placed in a vessel and heated, the RAILWAY BRAKES. 
Tux following specifications of completed patents are all |*™monia passing off being brought into contact with To vas Enrron ov Rwerausaime. 
dated within the year 1869 ; and that year should be given pon garnet ggg ey oP eg orm, ea tes 
in ordering them, at the annexed prices, from the Great Seal pom 2a be er The leading feature _— aces ioe ee ate Tae 1b tad. + bage 
Patent Office, Chancery-lane. plans is the carrying on of the whole treatment the | 346), I will, if you will allow me, state 
(No. 2106, 10d.) Jules Piret, of 37, Boulevart Bonne crc penned Rae age agit ne pe of some in stopping railway whieh, 
Nouvelle, Paris, patents a form of slide valve intended to | ope of disagreeable smells. An arrangement heya I think, must be interesting to your readers; and the high 
be used without a valve chest. As will be seen bay the | at ont So ngeration is described in the patent, t is | respectability of the experimenters will, I think, be a sufficient 
annexed sketch the valve works between the usual face on | Stated that the apparatus may be made portable. guarantee for their correctness. o> Sees aaees 
No. 2158, 1s. 6d.) Edwin Francis Jones, of Middles- | of the Institution of Mechanical = ey y 
re ron gy mer meahypmanewainss ays ps9 mms mains pr te peo tad ee se 
97 and spike making which it would be impossible for us | The oleh of he ais Sete a ee 
o describe y. given engine, 28 t 
(No. 2174, 1s.) William Macgeorge, of 1, Castle-court, aes Po. Page say he 
Birchin-lane, and Arthur Rigg, jun., of Chester, patent the oat ths A 6 ft. Gin. diameter; tender, two 
apparatus for facilitating the starting, & , of single marine | +... wheel vans, and one carriage weighing 864 tous 
engines, which is described in Mr. Rigg’s paper recently read | had brakes for applying to the wheels. The line was straight 
before the Institution of Naval Architects and pu by and level, and in each case the specd was 60 sles an hour 
us on pages 288 and 305 of the present volume. when commenced to stop Mr. Bramwell stated 
(No. 2176, 8d.) William Edward Gedge, of 11, Welling- | that in first experiment the steam was simply shut off, 
ton-street, Strand, patents, as the agent of Auguste Butin- | and neither haiaes a donetenapeanane Sore epee, Sat 
jel, of 87 lev Nouv P. an | the was left to die out until the train came to a stand 
Denniel, of 37, Boulevard Bonne elle, Paris, J of 5876%. In 
arrangement for generating steam by passing steam from a of its own sccord, which it did in « distance for 
boiler through a coil of pipes contained in a kind of the cosenl cheney Sit Cie eer eae chun 
boiler or generator, this latter vessel being in 0 dist yey Ao yao ott ss 
connected with a large steam reservoir. What the advan- OF eS eee experiment, the counter pressure was used 
GY “A tage of this arrangement may be is not apparent. : alone without thé and brought the train to a stand 
the cylinder and a back-plate; the steam passing from a| ,, N° 2183, 84.) Timothy Thomas, of Bridgend, Car-| in a distance of 2712 ft., and consequently required o dis- 
Py tar ’ digan, patents an arrangement of machinery for driving | tance of 1682 ft. more to stop in than the brakes. 
cavity in the latter through openings in the valve to the flour in which the grinding is performed between hened | Pu hs dona experiments into percentages 
steam passages. The back-plate is held in place by s spring, | 51041 discs placed in pairs with their faces vertical, one disc | for corspanieon, it the powers were 150 
the pressure of which can be increased or diminished by the | o¢ cach pair being fixed and the other being carried by a | cont in faveur el éalioape sage ton Fw hewachoa tend 
arrangement shown. It is intended that this pressure shall trast apes debe te Gait eomeenl coon 7 counter pressure ; in other , the engine had only 40 per 
be only so much in excess of the outward pressure of the (No. 2178, 10d.) Geor, ye oo tal Dabite tents | cent. of the retarding power of the tenia, cull hi ton bo 
steam as is necessary to ensure tightness ; and it is claimed | | > i ie iain ob mere hich it Aer be | Mr. well has shown by a diagram taken from one of the 
as one of the advantages of the arsangement that it renders | . eng: & ei v5 cylinders when working counter pressure at 40 miles an 
stuffing boxes unnecessary. gee pa ~~ nee hour he found 150 Ib. per square in the cylinder or 30 Ib. over 
(No. 2108, 10d.) Charles Pierre Etienne Roche, of 2, | Bec" ag ) cr auiie Wak of be aescar a the working pressure of the boiler. When more retarding 
Rue Sainte Appoline, Paris, patents methods of converting | Fille . wale be pre tas poet — sell — power than either or both put together is ee oe = y 
cast iron into metal of a steely nature, by mixing it with weaving. Asselin ts these plans the Ghee, having tase oo paeveh eee eee a % raiiwn 
granulated ore found st by ta “ Rew: on imbued with oil in the usual way, is subjected to the first | companies will find it to their advantage to do away wi 
pam pees oh tee wethdiien EES 55 Wane =e ——-* It ee scoured carpe free from a ae — cr Dredly ated —— — the 
me - re oil it is operated u other carding mach in en n _ of these interesting some 
(No. 2114, 6d) Shepherd Edward Crispe and James usual jis. oe and Sam spun upon a pe Ra advocates of the latter system suggest the constant use of the 


West, of 151, High-street, Poplar, patent arranging steam 
heating apparatus above the level of the wajgr from which 





weaving. 
(No. 2206, 8d.) 


, . ; George Follett, of Radnor-terrace, 
yee has en asthe the — — — on | Bird-in-Bush-road, Peckham, patents a method of giving sodden y brakes gotnen A ’ oe cathenan 
CUnAAEEe Mey Cees eg inte he Some. © aT | buildings a waterproof facing of terra-cotta, stone ware, or end oo when the uired for putting up to avoid 
rangement is a good one; but unfortunately for the ° i 80 Ww! y are req puting Pp con 
patentees it is devoid of novelty. collisions oan is OF found to “4 ps gee mes Det 
(No. 1237, 10d.) Jules Theodore Avatole Mallet, of 13, | noth | ses Ghanal tees 400 doe sebes aeons aioe 
Boulevart St. Martin, Paris, patents a method of obtaining | ‘hess — 7 Vngiae? and have ths 
air charged with oxygen, this method being founded on the | reversing of the ine in cases of y? This 





fact, that oxygen and nitrogen possess different degrees of 
olubility in water and other liquids. M. Mallet’s plans | 
are very ingenious, and if they are found successful in | 
practice they are likely to lead to very important results. | 
We shall have more to say about them hereafter. j 

(No, 2138, 10d.) Charles Denton Abel, of 20, South- | 
unpton-buildings, patents, as the agent of William Metcalf, 
of Pittsburg, U.S., the machinery for making coiled springs, 
of which we published a description on page 205 of the 
present volume. 

(No. 2140, 8d.) Julian Bernard, of Salisbury-street, 
Strand, patents an arrangement for charging smelting 
furnaces, this consisting of a receptacle for containing the 
naterials which is mounted so that it can be ran over the 
mouth of the furnace. When in this position the materials 
are deposited in the furnace by withdrawing the sliding 
bottom of the receptacle. 

No. 2142, 10d.) Julian Besnard, of Salisbury-street, 
Strand, patents a method of utilising the heat of blast 
furnace slag, by running the slag into vessels around or 
through which air or steam is made to circulate, means | 
being provided for discharging the slag from these vessels 
after it has cooled. We fear that very many difficulties | 
would be experienced in carrying out these plans in practice. 

(No. 2145, 1s. 6d.) William Hosack, of Montpelier, | 
Jamaica, patents some wonderful plans for mounting the | 
hulls of vessels on revolving hollow drums, which are in- | 
tended to give the necessary buoyancy, and to act as pro- | 
pellers. In some cases Mr. Hosack proposes to arrange the | 
drums with their axes transversely, and to provide some of | 
them with paddle floats, while in other cases he arrapges | 
the drums longitudinally, and furnishes them with spiral | 
propelling blades. One arrangement is, of course, just as | 


bad as the other. | Pag’ 


(No. 2148, 1s. 4d.) Richard Price Williams, of Great | 
George-street, patents forms of railway crossings, of which 
it is probable that we may publish engravings sbortly. 

(No. 2149, 84.) John Watson Ormiston, of Shott’s | 
Iron Works, Lanark, patents constructing blast furnaces with 
the upper portion of the shaft, surrounded by an annular 
chamber, into which the waste gases are led, and where | 
they are mixed with air, this mixture being ignited and led 
down through passages formed in the walls of the furnace, | 
80 as to keep the latter in a highly heated state. We cannot | 
say that we see how any great benefit is to arise from utilis- | 





VELL 


similar material. Mr. Follett proposes 
facing, the annexed sketches showing two of the forms of 
facing slabs which he illustrates in his patent. 


y 








J 


to bu id up this 


(No. 2207, 8d.) George Henry Ellis, of 91, Grace- 
church-street, patents a curious form of rotary engine. In 
this engine a number of cylinders fitted with weighted 
pistons are fixed radially around a sbaft, and it is intended 
that motion shall be communicated to this shaft by admit- 
ting steam to these cylinders successively, and thus succes- 
sively forcing outwards the weighted pistons in such a 
manner that the preponderating weight on one side of the 
shaft may cause the latter to rotate. We fear that at any- 
thing like a high speed Mr. Ellis would find centrifugal 
force materially interfere with the action of his proposed 
engine ; and in any case the arrangement is simply a very 


| complicated and inferior method of obtaining a result which 


can be got by ordinary means. 

(No. 2208, 8d.) Alexander Horace Brandon, of 13, Rue 
Gaillon, Paris, patents, as the agent of John Webster 
Cochran, of New York, various forms of combined india- 
rubber and steel springs, which our space will not permit 
us to describe here. 

(No. 2209, 1s. 4d.) George Allibon, of the Rosherville 
Iron Works, Northfleet, and Alexandre Manbré, of 81, Baker- 
street, patent the form of marine boiler, illustrated by us on 
e 164 of the present volume. 

(No. 2211, 10d.) Alexander Carnegie Kirk, of Glasgow, 
patents improvements in his refrigerating . machines, of 
which we hope to have to say shortly. 

(No. 2215, Is. 4d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Paul Jacquel, of 
13, Boulevart St. Martin, Paris, an arrangement of aut 
matic doffing or stripping apparatus applicable to all kinds 
of carding engines. This apparatus has a combined rotary 
and reciprocating motion, and is intended as a substitute for 
hand strippers. 

(No. 2332, 84.) Robert Bond, of 67, Strand, patente, 


emergence ; 
does not get out order, because the fact of its hauling 
the train insures its condition ior doing its part in 
stopping a train as an additional force whenever it may be 
ek ; and if even it should be found that in reversing 
the engine it is liable to break cylinders, steam )» axle- 
boxes, and frames, it is much better to break all t than 
to have a serious accident. Then, as to the skidding of the 
wheels, that, of course, is very objecti but it arises 
chiefly from an insufficient number of brakes being in use. 


Yolland on the East Lancashire Railway in the year 1868. 
His train consisted of an engine and its tender and seven 
—- , with a brake to each, one portion with Newall’s 
and other Fay’s system of continuous brakes. The 
entire weight, including the engine, is given as 101 tons, of 
which 72 tons were supplied with brakes. E ‘ 
One experiment was, with this train, travelling at 50 miles 
an hour on a level line, a signal to stop was given by firing 
a pistol, and the train was brought to a im 588 it. 
Another was with the same train travelling at 53 miles 
hour down 1 in 120, stopped in 705 ft. In with 
PR rorry we find that a body must 


F 





ing the waste gases in this particular way. | a8 the agent of Alexander Gemmel, of Croix, near Roubaix, 
(No. 2158, 8d.) Alexander Rollason, of 123, Pembroke- and Louis Fontaine, of Madelene, near Lille, a form of steam 





road, Bristol, patents methods of extracting ammonia from | boiler. This boiler resembles an “elephant” boiler with an | on o little in so as to allow a ; 
ordinary gas liquor. For this purpose the ammoniacal additional barrel placed below the two lower tubes, this into rb cylinders. Locomotive with 
liquor either alone, or mixed with hydrate of lime, oxide of | additional barrel and also that at the top being traversed | 24 in. ar the usual amount of lead I found 
iron, or other purifying substances used for removing longitudinally by tubes through which the hot gases are led. ' best in practice, will, when out of gear, open the steam porte 
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in either direetion to the extent of lead of the slide, and, 
ado those condisiand COU wad Cul Ot , cut off at 
4 in. of the stroke of the piston, and exhaust in. out of the 


Cutoff at 4 im. will exhaust af 16.75 
in. 5 


ne ” 

» lia, oe 18,76 
Whe ” , 163 in, full Nghe Sk yD 

an is i steam shut 

usua} Dia. get the volves oe ag by 
tiom is But wit le . 
mode of steam into the blast pipe when it is shut 
off from Soe ane 2 Ee 0 gear and 
pr ay many myn the boiler, with first move of the 
piston the eyli ® partial vacuum commences after 
the piston, and when it has moved thirteen out of the twenty- 
four inches, the communication between the advancing 
of the piston and the atmosphere the exhaust pas- 
sage and the blast pipe is closed. At the same time a 
communication is opened between the blast pipe and the 
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necessary 
any water to 
linders as if from a case of excessive prim- 
believed to be the case 
ine with 24 in. stroke making three 
took that speed because it had been 
e “ paper,” but in such a way that 
that was a useful speed down in- 
I heard some gentlemen give as their 
with the Chatelier water ter- pressure and 
very heavy trains could be brought down long 
inclines at 26 miles an hour much safer than at 10 
iles an hour when the speed was controlled by brake blocks 

ing on the wheels. 
If the speed controlled by the counter- engine is 
18 miles an hour instead of 26, then* conditions are 
y changed ; the piston would only meet the steam in the 
cylinder at half speed, and the valve would take twice the 
tame to give the same opening to admit the steam meeting 
the piston. 

Ihave only one more practical observation to make on this 


angestent subject. 
e know that rails change very much in their state of 
adhesion, and that we sometimes see an engi 
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ine and train 
moving in one direction and the driving wheels of the engine 
revolving in the opposite direction. The fact of an engine 
slipping at all, either front way or back way, is because there 
is something on the rails that prevents the perfect contact 
between the tyre and the rail. is foreign matter accumu- 
lates most under a damp moist atmosphere. If we stand by 
an engine starting a heavy train from a station, and it eom- 
menees slipping, we see a quantity of fine dust come out from 
between the tyre and the rail. 

Supposing an engine working as counter pressure down a 
steep incline comes upon rails in this condition, and the 
engine commences to slip backwards, but gravity impels it 
and its train onwards, every revolution that the wheels 
make backward they brush this dust up before them, making 
bad worse every t, for it lates, and as long as 
it i# present to prevent the tyre coming in direct contact 
with the rail, so long must its retarding powers be inefficient. 
Sand may be applied before the wheels; but so long as the 
engine continues to slip rapidly back ward, the sand is brushed 
up before the wheels, and they are prevented from rolling 
upon it. This is the only way that I can account for certain 
aecidents taking place im different parts of England and 
Wales that I have inquired into during the last eight or ten 





years. 
You kindly — my last letter. If you will do so 
with this, I will promise not to give any further trouble, but 
remain, Yours respectfully, 
Mildmay-park, London, Wu. Nayror. 
May, 1870. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


72). Joun Whricut, 30, Broad - street, Islington, Birmingham, 
“A new _*Pparatas for watering gardens, lawns, and other 


JONATHAN SELLERS, Preston, “ Lmprovements in machinery 
for turning, shaping, cutting, and boring wood and other sub- 
stances, and in machinery for prepering cutters or tools for 


t , 
1209. Wittsam Epwand Gepex, 11, Wellington-street, Strand, 
“An im rolling mills or h for f 

turing round an! bar iron,” 
1215, Cmnistorngr Woop, Birmingham, “Improvements in ap- 
paratus for absorbing the overflow of off in hydrocarton and 





¥ nw wine “y =< mi nt in 1 for 

ge aoe pos pee eg means connected with their 
=" = in ‘the 
mitts, or other 


Improvements apparatus or 
for preventing or reducing the production of 
Epwarp Tuomas Kimurataicx, Brussels, “A new or im- 
= of : oxygen gus at the ordinary tempere- 
ture the air or at « higher te tx 
1301, Wasksn Taourson, 8, Cloaklane, “ Improvements in ap- 
for recording electric 
1900. Saucel CUNLIFFe Lister and Joan Rosinson, Bradford, 

“ Improvements in double-pile fabrics.” 
1908, Atexanper HILL Macnats, 2, Prince Consort-place, Leith, 
er its in the t way of railways. 
1904. THomds Don, , “Improvements in obtaining and 
applying heat, and in furnaces employed therein, also in utilising 


: 
| 


& product resulting therefrom.” 
1905, Wittiam Tuomas BLAKE, 237, City-road, and MIcHAEL 
HY Ams, 55, Bath-street, “ Improving nitary construction 


the sa 
of tebaceo pipes arranged for the oe of entirety 
the nicotine juice from entering mouth of the smoker, 
to form means of egress for such juice.” 

1306. Henry Brooxe, Huddersfield, “ A new or improved drain- 

pipe rest and subsoil drain.” 

1311. RoexrT Wark, Neweastie-under-Lyme, “ Improvements 
in spperatas for receiving and treating sewage and other 
noxious matters.” 

1312, Loepwre Mowp, Farnworth-within-Widnes, and James 

HARGREAVES, Appleton-within- Widnes, “ Improvements in the 
manufactare of chlorine.” 

1314. Wiittam Bopgrt Laka, & ngs, * An im- 
proved stamping apparatus chiefly designed for impressing 
Hames, addresses, dates. and numbers upon letters, envelopes, 
and other papers.” r 

1314. ASTLEY Pastonw Price, 47, Lineoln’s-inn-flelds, “ Improve- 
ments in the treatment of sewage and in the production of 
manures.” 

1315. Emiie Guenty, Heurietta street, Covent-garden, “* Improve- 
ments in the manufacture of mustard and other plasters, and in 
machinery for the same.” 

1318. Gores Stornerr Penny, Cheltenham, “Improvements 
applicable to cabinet stereoscopes and other similar apparatus.” 

1319. JouN Speient, Bradford, “ Improvements in machinery or 


_ + botldt 








P for sf g, twisting, and roving worsted or other 
fibrous substances.” 
1320. Jouw Isaac Evans, Merthyr Tydvil, “ An improved bruehb- 


” 


ing machine for cleaning tin piates. 


1321, Eowrs Wuuirwortn, Groombridge, “Improvements in 
rotary engines.” 
1323 mistow Hewr, 1, Serle-street, Lincoln’s-inn, “ Improve- 


ments in the means or method of securing or locking screw 
bolts and nuts.” 

1325, Hves McEntsex Warp, Loop Bridge Mills, Ballymaconaghy, 
“Improvements in machinery for spinning or twisting flax, 
hemp, jute, and other fibrous substances ” 

1526. CHARLES Brook, Meltham Mills, near Huddersfield, “ An 
improvement in the manufacture of sewing thread.” 

1327. EDWARD AUGUSTUS INGLEFIELD, 10, Grove-end-road, St. 
John’s Wood, “ Improvements in steering tell-tales for vessels.” 

1329. BERNARD HirroLyte Cuameroy, Brussels, “ Improve- 
ments in cocks.” 

1330, HENRY AITKEN, Falkirk, “ Improvements in machinery or 
apparatus for breaking up, disintegrating, or pulverising lumps 
or clods of soil in the process of agricultare.” 

1331. WILLIAM Hunt, Castleford, near Normanton, “A new or 
improved detergent compound to be used in the manufacture of 
soap and for cleansing wool and woollen goods, and for other 
like pu 2.” 

1332, James Jongs and Eowarp Ricnarp Dvunx, West Brom- 
wich, “ A new or improved metallic alloy for the bearings or 
brasses of shafte, axles of carriages, and other rotating bodies.” 

1333, BENJAMIN JosEPH EowWAnps, 6, The Grove, Hackney, * Im- 
provements in anparatus for photographic printing.” 

1334, WILLIAM DANGERFIELD, Chalford, “Improvements in 
walking sticks and sticks for umbrellas, parasols, and other 
analogous articles.” 

1335. WitttAm Rosgrt Laks, Southampton-buildings, “ Im- 
sa ee in apparatus or machinery for making gas from 

iquid hydrocarbons for ijluminating purposes.” 

1336. WItttam Rosert LAKs, Southampton-buildings, “ Im- 

wements in the process of brewing ale and other malt 
iquors,” 

1337. FREDERICK BrovenTtox, 3, Hanover Cottage, Regent's 
Park, “ New perforated fire bars, applicable to locomotive and 
steam boilers.” 

1338, Peter ROTHWELL JacKsoN, Salford, “Improvements in 
the construction of segmental toothed wheels.” 

1339, ALEXANDRE AMEDEE RossteNoL, 4, Rue de Villiers, Paris, 
“ Improvements in writing music, and in the apparatus em- 
ployed therefor.” 

1340. Hecron Avevsrs Dorreng, 10, Rue de la Fidélité, Paris, 
“An improved water meter,, parts of which are applicable for 
other o 

1341. Tuomas WittiAmM Weptaks, Hornchurch Iron Works, 
near Romford, “ Improvements in steam engines and boilers.” 

1342. JULES CrovziEREs, Museum-street, Bloomsbury, “An im- 
proved gus and water-tight joint to pipes and tubes.” 

1448. James Howarp, Cromwell House, Northampton, 
provements in the construction of hand signal lamps.” 

1344. Tomas JONATHAN GVY, 252, Goswell-road, “ Improve- 
Ments in apparatus for facilitating travelling on foot.” 

1346. Josurpn Nicworson, Shoreditch, and Jon~ Warp Jones, 

“Improvements in fastenings for windows, 
doors, and other similar purposes.” 

1347. CHARLES WricuTMAN Harrison, Westminster Chambers, 

“ Improvements in applying electricity or electro-magnetism on 

board ships in order to prevent incrastation or fouling of their 

b and the deviation of their compasses, and to produce 


“ Im- 





1241. ABsatow EVANS, ne ee ee eae “A new 
vase or depm for holding coals or substances.” 
1%. Geones Inqnau, 37, M road, “ Improved 
retusa for regulating the lift of railway and other carriage w 
we 


dows. 
1285. Jossrn Bay Hickwort, Carlisle, “Improvements in the 
of gas and coke, and tn the apparatus to be em- 


ployed in the same manefacture.” 
128f, ALFago Vincent Newrow, 66, Chancery-lene, “Improve- 


men io for cleaning and i" 
lass. Soom fasex Jounpen 47. "s-inn flelds, “ Improve- 
ments in safes, chesta, hank vaulta, and other I'ke structures.” 








electric light.” . 
1348. Epwimy Switu, Birmingham, “Improvements in locking 
or securing nuts for screw bolts, employed for railway or other 


purposes. 
149, Writiam Epecuwee Renpur, 68, Welbeck-street, Caven- 
a bes Improvements in glazed structures for horticul- 
1350, Prawcrs Peery, Fencharch-street, and Jonn Isaac Ben- 
40068, Hackney, “ Improvements in the tion of meats.” 
1461, Writiam Epwaad Newton, 66, Chancery-lane, “Improved 
machinery for pointing and finishing nails,” 





1352. HOWARD VaUGHAX, 54, Chancery- 

lane, “ Improvements in the construction of and methods of 
we 

1s. @ w im WiGNeK, 1, Saint Swithin’s-iane, + Iim- 
provements in deocorising and purifying sewage and im making 


—s 
— 





SK Rooens, Peath 
~ An improved fuse.” 
135% Jouw Hiway JOMNSON, 47, Lincoln’s-inn-fielda, An im- 


ee eonstructiop and Sy Aye of grate bars. 
3610, JOBN Bast, Jones, , Lincoln’s-inn-felds, “ Improve- 


ments in 
1362. Gronesn Fawovus and Gzones Luyex, North Shields, 
“ Improvements in the coatings for iron ships.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
1345, Wittiam ROBERT Lake, Southampton-buildin 
provements in le-wheels.” 
1985. PETsr JSNSEN, 89, Uhancery-lane, “The writing ball, being 
improvements in means for writing and telegraphic purposes.”’ 


Patents on which the Duty of £50 has 
toon ae 


1467. Simon Reeas, Leeds, —materapente to manta ont land 
nelens gad Gyetptueasean ane other furnaces used for the 
manufacture of iron other purposes.” Dated 17th May, 


1867. 
1454. Joun Martin Stawier, Chanecery-lane, “ Improvements in 
producing and increasing combustion in blest and other fur- 


naces, also ws Fete tay, for other similar or analo- 
ous : 
146s, towaan Wane, Uegewsstiaiie in looms for 
weaving Olt Siam und other sualogous fabries."—Dated 17th 
. 1867. 
1485. JaMEs Lee Norton, Belle Sauvage-yard, Ludgate - hill, 
“Improvements in drying malt and also b * and distillers’ 


“Im. 





—o' 





grains and hops,”— Dated 18th May, 1867. 
1502. Josspa Davixs, High-park-road, Smethwick, near Birming 
ham, “Improvements in machinery for fol sheets of paper 


or other fabric or material.”—Da' 2ist May, 1867. 

154. Jonn Goveu, 42, Kirby-atreet, Hatton-garden, “ lmprove- 
ments in arming presses for devices on the covers of 
booke and other articles,”—Dated 21st May, 1867. 

1532. CHARLES WILLIAM Siemens, 3, Great George-street, West- 
minster, “ Improvements —— means and ery -_ 
for conveying telegraphic despate jJetters, and other light 
articles ; enh Dased toed tay, 1367. 

LOUIS STUCKENSCHMIDT, Seething-lane, “ Improvements in 
the means of and apparatus for landing, trans-shipping, or dis- 
charging grain and other substances in or from ships, ny 

or warehouses, and for taking or drawing samples o 
grain from granaries.”-— Dated 23rd May, 1867. 

1559, Wri1am Paice Stxvvs, Owm Avon, Taibach, South 

Wales, “ Improvements in furnaces for calcining copper ores 

and other ores and metals.”— Dated 25th May, 1567. 

THomAs McComas, Old Broad-street, “Improvements in 


1489. 
raising sunken vessels.’— Dated 20th May, 1867. 
1499. ILLIAM« MCINTYRE CRANSTON, 77, Upper Thames-street, 


“Improvements in reaping and mowing machines,”—Dated 
20th May, 1867. 

1510. Samus. HALL Foster and THomas Bunney, Leicester, 

“Improvements in means or apparatus for the manufacture of 
looped fabries.”—Dated 21st May, 1567. 

1516. JOHN MABSON, Newcastle-upon-Tyne, “ Improvements in 
sewing machines.”— Dated 2ist May, 1867. 

1561, Herpert Frogr, senior, and Herpexr Frost, junior, 

Manchester, “ Improvements in apparatus for measuring fluids, 
which improvements are also applicable for obtaining motive 
power and for pumping.”— Dated 27th May, 1867. 

1538, THomas Goopwin Gaeen, Church Gresley Pottery, “ Im- 

provements in the manufacture of articles of earthenware.”— 
Dated 23rd May, 1867. 

1616. James Hinks and Josern Hinks, Birmingham, “ Improve- 

ments in lamps for burning petroleum oil and other volatile 

liquid hydrocarbons,”—Dated 31st May, 1967. 


Patents on which the — Duty of £100 has 
been Paid. 


1687. WILLIAM Epwarp Genes, 11, Wellington-street, Strand, 

“Improvements in the construction of seats, chairs, sofas, 
lounges, and other similar articles of furniture.”— Dated 7th 
July, 1863, 

1245. Rest Fenner and Witt14M Henry Hieut, Red Lion- 
court, “ Improvements in envelope folding machines.”—Dated 
15th May, 1863. 

1248. CHARLES Bargnanp, Jomn Bisnor, CHartes BARNAgp, 

unior, and GopFREY BasNAkb, Norfolk Iron Works, Norwich, 

improvements in iawn mowing and rolling machines,” 
Dated 19th May, 1863. 

1267, Joun THURGOOD MARKALL, Fieldgate street, Whitechapel, 
“improvements in machinery for working of wood,’—Dated 
20th May, 1863. 

1262. Joserpu ColgNagp, Nantes, “Certain improvements in 
sewing machines.”—Dated 20th May, 1563 
278. Epwarp Sonstavt, Loughborough, “ Improvements in the 

manufacture and purification of the metal magnesium.”’— Dated 
2ist May, 1963, 

1291, Avevstus Writ1amM Hormayny, Fitzroy-square, “ improve- 

ments in preparing colouring matters for dyeing and printing.” 
—Dated 2ind May, 1963. 

1334, WILLIAM PALLIseR, Dublin, “ Improvements in projectiles 
for ordnance.”— Dated 27th May, 1863. 

1282. Witisam SNELL, 16, Clement’s-inn, “Improvements in 
butt hi "Dated 22nd May, 1863. 

1292. JoHN StcReBON, Leeds, “Improvements in steam ham- 
mers.”— Dated 24rd May, 1863. 


Tus Cawyrore Briner.—On Saturday, the 16th of April, 
the foundation-stone of the Ganges Bridge at Cawnpore was 
laid. The work was commenced in 1869, and when com- 
pleted will connect the railway from Lucknow and the 
province of Oude with the trunk line of the East Indian 
Railway at Cawnpore. 





Tae New Barper ar Lesps.—It has already been an- 
nounced in Exarygerine that Mr. T. Dyne Steel, C.E., of 
Newport, Mon, was awarded in January last the first prize 
of 100 guineas for his design for a new bridge at Leeds. 
corporation of Leeds have now decided to proceed with the 
work, and have appointed Mr. Steel, engineer, to superin- 
tend its pi Mr. Barlow, C.E., upon whose report the 
design ot Mr. Stee! was accepted, is the consulting enginéer 
for the company. 
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EVAPORATIVE SURFACE CONDENSER. 
DESIGNED BY M. JEAN FRANCOIS CAIL, ENGINEER, PARIS. 











Tuose who are familiar with the good results which have 
been obtained by the application of surface condensers to 
marine engines cam only wonder that such condensers have 
not been more cnteniiodle introduced on land in the numerous 
instances where the feed-water available is of but very in- 
different quality. That the application of a surface condenser 
involves a considerable additional outlay is undoubtedly a 


fact ; but in many such cases as those to which we have just | 
referred this would be amply compensated for by the saving in | 
oo evapora- | 

incrustation. | of impurity. But 


the wear and tear of the boilers, and by the 
tive efficiency of the latter due to the absence 
In some situations, however, where the use of surface con- 
densers would be desirable there is a want of sufficient water 
to supply them, and in many such cases “ air-surfage” con- 
densers have been successfully adopted, while in other in- 
stances—as at Messrs. Cochrane's works near Mi 
—condensers having surfaces exposed to the air and kept 


moistened by a stream of water running over them, have been | 


introduced. It is to this latter class that the surface con- 
denser, of which we now publish illustrations, belongs. This 
condenser has been designed and recently patented by M. 


Jean Francois Cail, of the well-known firm of MM. J, F. | 
‘| again. In order 


Cail and Co., of Paris, and it in some respects resembles the 
condensers used in sugar manufactories and ies. 
According to M. Cail’s plan, the exhaust steam, on leaving 
the cylinder of the engine, is conducted ——— a tube of 
large diameter to a coil formed of a number of tubes — 
posed horizontally as in the evaporative condensers above 
alluded to. The steam enters the worm or coil at mee 
end, while the lower end of the latter communicates 4 
drum traversed by tubes through which a current of cold 
water or air this drum being in its turn in communi- 
cation with the air pump. Above the worm is arranged a 
gutter, which allows the condensing water to flow constant! 
in thin streams or drops over the surface of the worm throug 
which the exhaust steam passes. The steam brought to a 


brough | 











—— 





state of distilled water is taken by the air pump and forced 
into a cistern, whence it is wi wn by the feed pump and 
forced into the boiler. 

| Asit is very difficul 
| tion of the exhaust steam 
| vaporised in the boiler, and 


introduce into the 


| been employed in his t 
| the surface of the evaporati 

| greater quantity of its calcareous salts, 

| in a reservoir, it serves to make up the difference 
| over and above the water i the 

the steam. The its are so made also that in case 
| there is any er 
| otherwise) to empty the 

| $3 torcod by the sletas 

| en beet See 


tap to 

ior —_ 
emyloyment of i 
| tricte f ss eotunated with eulensnoes salto 
| charge of the 
| crustration on 
| and use rain water for that purpose. 
| _ In the engravi 
| Fig. 2 a vertical 
| In these figures, 
with 
| boiler; C is a steam exhaust pi 
| D is a double valve 
| at will, either into the 
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; visa water-tight partition p 
in and v is an outlet pipe rom the pedestal, w. 














EXPERIMENTS ON TURBINES. 
“pon a Central Di 


Chelmaford, Mass. Made at Lowell Mass., U- 
By Hinam F. Musa CE. 

Tux Central Discha 
Wheel, has been in use in various 
several years, aud has been known asa substantially built wheel, 
giving very satisfaction wherever 
gaining, upon its merits, a reputation for good construction and 

In the winter of 1868-9, the company owning the patent 
rights was ised upon a broader basis, retaining as 
their euperinteo tent Mr. A. M. Swain, the inventor and former 

urer, concluded to enlarge their capacity for produc- 
tion, and submit their wheel to the most rigid tests of experi- 
ment, with « view to its introduction into the large manufac- 
turing establishments at Lowell, Lawrence, and other places 
where great economy in the use of water is required. 

They accordingly constructed 3 flume, a pit, and a measuring 
weir at one of the wasteways of the Wamesit Power Company's 

in cere and. pas ia a 42in, wheel, which they had 

made for the Forge Village Horse Nail Com y, of 

Forge Village, Mass. Early in Jone, 1869, after the w | was 

in, anda weighing “pparatus, invented by Mr. James Emerson, 

of Lowell, known as Emerson’s Dynamometer, was attached, 

the writer was applied to, to make experiments and determine 
the efficiency of the wheel. 

Upon examining the apparatus for weighing, it was found to 
be very ingeniousiy designed, but the results being indicated by 
the height to which a pendulum would vibrate, could not be 
depended upon with sufficient accuracy, owing to the slight 
hens mot sae pa side of the mean point when the wheel 
was , ; and it being necessary to test the apparatus 
at every point at which it was to be used by some ktiown stan- 





dard, it was con ~ md P Arerhedperrer glory 4 
reserving in use very ingen’ method whi r. 
Emerson had devised for heaping the friction wheel and the 


friction band cool and of an even temperature, by the circula- 
tion through each of a stream of cold water, and the application 
of ~ | to the frictional surtace by means of cups attached to the 
ban 


Reserving in use this part of the apparatus and attaching a 
radial projection to the band and connecting this by a link having 
knife-edge hearings, to the vertical arm of a bent lever, from the 
horizontal arm of which a scale pan was bung, and attaching 
Rear the bearing of the seale beam, a horizontal arm in the same 
line but in the opposite ditestion, at the extremity of which was 
attached the piston rod of a h Graclic regulator, we had a fric- 
tion brake of simple form, capable of very delicate adjust- 
ment. 


The flume and pit were tight, and the bottom of the latter 

ing from 1 ft. to 3 ft. above the ground, with this space open 
to view, it was seen to be impossible for any water to leave the 
wheel except that which passed the measuring weir. 
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the pedestal, «; ¢ ve screws are 
Pet, we odestal, « connects the wheel with the shaft. 
|“; cise cock for The regulating gate, O, O, is ’ ‘ 
the quantity of water required for preventing the consists of s eylinder of cast iron 74 in. long, 3.51 ft. in diameter it was necessary to keep the hands upon it only when a change 


i Water Wheel 
anufactured Swain Turbine Compan Jorth | downwards, This flange serves as the t ; 
» Ag harm % —— stream of water entering the wheel, and into it, Projecting ; it, was the knife 


rge Irom Wheel, called the Swain 


used, and quietly 





djusted to the proper hei 


inside, having at the bottom « narrow flange, against which 


ing of leathe ing is held by means of bolts and a cast-i 
ring, by which Neakaee m , oa beh Goes nut into which the screw worked, was the 


under its lower edge is 


the top, cast with it, and making an angle of about 80°, is 
broad flange 


extending outward 7}in., with an turning | other 
¢ lower disc Insising the | beam, O. 


vertically from its upper surface, the guides, P, P, are cast. 


The mean 


a 


the outer edge of the buckets. 


maining three 
plan at O, in Fig. 2. 


Through these guides 8 the three wrought-iron rods by | the band. Linseed oil was found to allow @ more steady motion 
: ood ond] Toe of these ase caper’ | with hesey loads than any other lubricator used. 
They extend from the under side of the gate | Tod, U, moving with the end of the scale beam over the gradua- 


which the gate is raised and lowered, 
sented at " 
flange through stu 


previously mentioned. 
When the gate is raised, by which movement it is closed, al 


lower disc, already 


to the closing of the gate. 
The wheat : 


enters the wheel. 


upper part of them, for a depth of 5 in., is shown by the hea 


buckets. The diameter of the cylinder which wou 
the inner edges of the buckets for a depth of 5in. would be 
2.092 ft. Below this portion the surface which would contain 
the inner edges of the buckets is a surface of revolution whose 
element is a quadrant, having a radius of 8.4 in. 

The under side of the crown of the wheel is horizontal through 
a radial distance of 4in. from the outside, for the remaining 
distance it forms part of a surface of revolution whose elements 
have a radius of il in., which surface continues downward, an j 
towards the shaft, and forms part of the cylindrical socket, ¢ ¢, 
which surrounds the step and its sup . 

Upon removal from the pit, the wheel was found to be of 
ordinary finish, similar in ail respects to other wheels which | 
have seen manufactured by this company. The castings were 











measuring weir was carefully made, following, in all re- 


well cleaned, but the ordinary roughnesses of good castings were 
not removed. The surfaces were coated with red paint. The 





ms the directions given by Mr. Francis in his “ Lowell 
ydraulic Experiments,” in order that his formuia might apply 


The relation of parts will be evident from an inspection of the 
engravings on page 386. Figs. 6 and 7 represent the wheel in 
place, with the flume, forebay, pit, measuring weir, and weigh- 
ing apparatus in plan and vlevation, with t of the 
northerly side of the pit removed, the better to show the case 

i Figs. 1, 2, and 8 represent a vertical 
section through the centre of the wheel and eurb, and a plan of 
one-quarter of the buckets and guides, and a development of a 

portion of the outer surface of the wheel. Fig, 4 represents 
upon a larger scale, in plan and elevation, the Weighing 
tus used in these experiments, In Figs. 1, 2, 3, 6, and 7 the 
letters indicate corresponding parts. A, the ume, 6 ft. wide 
and 6 ft. deep, leading the water from the Wamesit Power Co.'s 
Canal, B, the forebay, 6 ft. square and 19ft. deep, from the 
side of which water is conveyed to the wheel, C, the wheel pit, 
upon the floor of which rest the cast-iron sup 
and its case. The pit is 14 ft. wide and 20 t. Gin. long, wth 
Sides 5 ft. high. 


* From the Journal of the Franklin Institute. 








following dimensions were measured after the wheel was removed 
from the pit; 


Vertical distance from the under side of the tt. 
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'y means of the set screws, 
- These 
through hand holes in the curved disc which 


ted as fully open. It | wheel, L, which was suspended from 


are 24 guides, 21 of which are of straight plates of | ing for the knife edge by which the scale pan, Q, was suspended. 
parts of N. wrought i in. thiek, and 10J in. lon Vin, he 
whee tee rhe sharpened to Piananats of ay  » an inch wan : how iz and preserved their lines of contact in good condition throughout 
long. istance of their inner edges from the centre | the experiments. 
of the shaft is 1.835 ft., and oye distant radially 1 in. from to the sca i 
heir direction makes an angle the Opposite direction, was the arm, R, to the extremity of 
of 22°, with the tangent through their inner edges. The re- | which was attached the piston rod of the hydraulic regulator, S. 
ides are of cast iron of the form represented in | The frictional surface of the pulley was lubricated by means of 


g-boxes in the upper part of the quarter | tions of the scale, placed so as to be visible to the assistant 
turn, and terminate in racks, SS, into which work the piniene, regulating the friction by the hand-wheel, L, indicated when 
T T, which are driven through the worm, U, by the crank, V, | the scale beam was level and how much it deviated therefrom at 
Outside of the three cast-iron guides are the three supports, F 


of the guides rise through slots in the upper disc limiting the | held in position by the stand, Y, which was placed there to 
stream approaching the wheel, which is ne in form e the | Support the indicator of the dynamometer whirh was originally 
i described, and are enclosed in the guide | designed for testing the wheel, but it was ased in these experi- 
chamber, G, by which arrangement the Section of the stream | Ments only for the purpose of supp<ing the bell. 

passing between the guides is decreased in height in proportion 


W, having an extreme diameter of 42 in., and an | ubber pipe inte eve glass tube represented by the side of the 
extreme height of 153 in., has 25 buckets of wrought iron, } in. in | Seale, d 4, «pon which the height of its su 
thickness, which are formed in a die, and are cast into the upper | 
dise, a a, whieh forms the crown of the wheel, and into the sald, 
6». which surrounds the lower part of the buckete ut a height of 
8.42 in., leaving between the top of thio ring and the under side 
of the crown a space 5.55 in. high, through which the water 


The horizontal projection of the top of the buckets, and of the 
lines in Fig. 2, and Fig. 3 represents the development of a por- 


tion of the cylindrical surface containing the outer pd which it extended horizontally 0.02 ft., aad was there senahed of 
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the 

; and 
of friction was regulated - top screw, K, and hand- 
the roof by a wire, so that 
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li 









a | Was required. 
From the casting at one end of the band, which formed the 
projection, M, fitted 
a|to receive one of the knife edge bearings of the link, N, the 
bearing of which fitted one arm of the bent lever scale 
Directly under this bearing, and exactly 4 in. from 
edge bearing, P, of the scale beam; and from 
this point herisontally along the scale beam 40 in. was the bear- 


























Chese knife and bearings were all of hardened steel, 







Bolted to the scale beam near its bearing, and extending in 







the four oil cups, T T, the tube from which extended through 









The light 












, | auy time, the extreme deviation ible being 0.1 foot. 
| The veil, Z, Fig. 6, was stra by means of the small worm 
|| wheel at every fifty revolutions of the wheel. This bel! was 









A short pipe through the We of the forebay, B, introduced 
water into the box, +, Fig. 6; from this it was conveyed by a 









rface was read. 

Au iron pipe, f, perforated near its upper side with 60 holes, 
} in. in diameter, rested upon the bottom of the pit and con- 
nected by the rubber pipe, g, with the box, A, in which the 
water stood at the height of that in the pit, and this height was 
read by means of a giass tube directly from the scale, dd, the 
zero of which, for convenience, was placed at the level with the 
crest of the measuring weir. 

The measuring weir, K, Fig. 6, was a notch in a vertical face 
of plank. The crest was 10.033 ft. in length, and 3,26 ft. above 
the bottom of the pit, and had a sharp upstream edge, from 














































at an angle of 45°, so that in all the experiments the stream was 
free from contact after leaving the upstream of the crest, 
until it struck the water several feet below. The end contrac- 
tions extended 2 ft. from the side of the it, and presented sharp 
edges bevelled off on the down stream eile like the crest. 
he depth of water upon the weir was measured with a hook 
| gauge in the box, m, into which water was conducted from the 
| ape, n, rag pe upon its upper side with a number of small 
(Be es, which lay upon the floor near the bottom of the face in 
which the weir was cut. A hook being permanently fixed in the 
| box, m, its height above the crest of the weir was determined 
| by means of the levelling instrument, and the correction for the 
| reading of the hook gauge determined b comparison with this 


































|hook. A small waste gate, P, was used to drain the pit, but 
| this was kept closed during the experiments. Two fine racks, 
irr, were p between the wheel and the weir; the one 






farthest down stream being 7 ft. from the weir. These were 
| found to completely intercept the whirls in the water as it came 




































crown to the lower alge of the buckets... 1.148 | = » pre Ly bane = “preaching and pase- 
Vertical i. from under side of crown (To be continued.) 
totopofband a. ae om OMNG 
Mean shortest distance of the inner edge of Coat 1m Ivpta.—Fresh discoveries of mineral wealth have 
one bucket from tbe adjacent bucket at 4 | been made in the Central Provinces. Hardly are the vast 
Jin below the crown ‘fle. Tee 0.065 | resources of the Chanda coal fields annou: than we hear 
Ditto, ditto at 5 in. below the «own sve = 0.080 | of another deposit of the valuable mineral in the Woon dis- 
Ditto, ditto at 1 im. from the outside at tise F trict in Berar ; and again of yet another coal discov. , which 
bottom oe, |. bap Jae ove 0.135 bids fair to completely eclipse the two previous Mr. 
Mean shortest distance from the inner edge Blanford, of the nt G Survey, who had 
of ene guide tothe adjacent guide =. «asia = | DS deputed to report whether the surface indications of 
Mean shortest distance from the outer edge coal in the Be district, which had been noticed some 
of one guide to the adjacent guide sv 0.332 — years ago, gave any hope of the existence of the mineral 
Mean area of outlets of wheel ve oe 18.97 9.50. | thore to any appreciable extent, writes that he has discovered 
Total area of outlets of wheel eset 8.29 sq. ft, a coal seam at the vi 


Description of Apparatus used in iments. 
The weighing apparatus is shown in place in Fig. 6, but it will 
be better understood by reference to Fig. 4, where it is represented 


village of Korbo on the Husdoo river, in 
that district, 100 ft. thick, 50 ft. of which he pronounces to 
consist of superior in quality to any yet discovered in the 
Chanda district—Times of India. 
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TECHNICAL EDUCATION IN PRUSSIA. 


(Continued from page 360.) 

Or the higher technical institutions there are, 
we have already seen, three 
for the main divisions of engineering science 
recognised in the present day. 
school we do not mean to speak 
shall devote a few words in 
students attending the 
would — remark that if our 
have anything to fear in com 
nations, it is undoubtedly in the 
which these colleges j 
source of danger. Cveteris 
question that we are entitle 
improvement and invention am 
educated practical men, for whi 
where such edueation is absent, 
very high estimate on the value o 
struction in the mechanical arts; and while we 
the absence of such o portunities 
to overlook the fact th 
cation among our artisans is su 
» were schools of this 
established at the pres, 
mechanics would be quite incapable of derivi 
benefit from them. Indeed, we can hardly too 
represent that the students in t 
not “mechanies” at all 
accustomed to use the term. 
part, young men whose educati 
much above even a middle 
country. Their attention is 
this academical course, during 
tunity, in the workshops on th 
practical acquaintance with ; 
pliances should they 


ent moment in thi 


exciusively occu 
which they fi 
e premises of making a 
nechanical tools and ap- 
Y not previously have served an 
apprenticeship; and it would be absurd to offer 
technical instruction such as is suitable for them to 
men whose education is essentially defective, and whose 
bodies are, in addition to this, worn and jaded by the 
toil and manual labour of the day. They could not 
for an instant hope to compete in these studies, on aniy- 
thing like terms of equality, with young and vigorous 
irits whose whole training has been preparatory to 
' e in view, and whose energies are 
unfettered by the restraints and fatigues incident to a 
workman’s daily employments, 
Herculean efforts, rises triumphan 
we may have an exception to the rule we have laid | 
down, but scarcely in any other case. | 
We come now to the consideration of the third class | 
of higher technical institutions, viz., that for the! 
special instruction of civil engineers ‘and architects, | 


ivil . 
and as itis particularly our object in this case, 








separate establishments 


Of the mini 
particularly, ates 
passing to the class of 


scientific training 

impart that they must seek th, 
ribus, there can be no 
it to look oe a ot high - 
ong a of highly 
rye dans not hope 
But while we set a 
f such means of in. 


here, it is impossible 
at the state of elementary edu- 
ch that, as a general 
very valuable description 
$ Country, our | 
ng any | 

ly| 
hese schools abroad are 
in the sense in which we are 
They are, for the most 
on and attainments are 
class standard in this 
ied by 
Oppor- | Coll 


Where genius, by | 
t oversuch obstacles, | 


Where the teaching of Se 








struction to be given ap sehool 
have for the most part other 
ing in view. There is too much reason to 
that the announcement = merely ad 
ell in a 


t bsequent discovery of the worthlesshess 





Passing now from schools of this description 
engiveering instruction is little better than 
assume that the es 





ormation published by the Secretary of 
India, regardi competitive examinations for 
ments in the Public Works De 
nised by him as possessing efficie 
tion in engineering, are those in 
is really scientifically taught; and 
are likely to convey 
take the courses par. 
ments, viz., Universit 
ege, Manchester, 
the highest class of 
available in this count 


| 


which the 








mechanical engineeri » founded so lon 
'and, although there is but one professor 


=r ices, 
delegated 


ed to 


efficient 
where the students 
ends than civil engineer. 


are th 
prospectus—an 
gained in the mean 


the tuition affects him only in a very modified ’ 


tablishments referred to in 
State for 
appoint- 
partment, and recog 
nt classes for instruc. 


The University College possesses a chair of civil and 


& ago as 1840, 
to perform the 


















of 


out it is similar in and to that already 
given, th not y 80 complete. The particulars 
of it are as : : 





let 2nd Bird 

| multitudinous duties of the office, we have no doubt ons Jn. oy 
that much valuable instruction has been imparted weekly. weekly. weekly 
| during the period that has elapsed from that Yap Arithmetic and mathematics 8 3 38 
| the present time. An instance, however, of the un- Natural philosophy ... ... 9 2 3 
| Certainty attdching to instruction thus dependant on a i ee a a 8 0 
single professor is afforded by the fact that, in conse. Costu. naif seasion) oF . 1 aoe 43 
— ofa ype in e chair, no course of lectures Cieil ee AE ok cin ieee 
| Was delivered last year. It is almost unni to Mechanical drawing lecture” 1 1 
point out the disa vantage at which such an J jon ad libitum 
places students who had commenced their pg i omen. ee ee 0 i 
course. In such circumstances they naturall + RB 13 10 
their studies interrupted, the course havi sudden! og iS ASL. 120. 182. 15s. 122. 1s. 64. 
come to an end, tad they are compelled to look else- . : 


where for the 


means of finishing their studies 
sibly at some i 


letely different 


be noted, that the time 
» natural philosophy, applied 






nstitution where a com : ‘ : : ; 

. : machanics, and chemistry, is curtailed, while more 
contrast the opportunities afforded in Prussia with | pecan rr eye ra — aranged, however, the time is appropriated to cata Hapoel although 
those available in this country, we shall first furnish terme oan to iin f a thor a eke athe the p course of surveying and levelling is not 
some data of the state of ‘affairs at home, before active tuition annu 7 ora — Of study are | PTOVided for in the same systematic manner. The 
dealing with the facilities of instruction abroad. . | these respectively taught by the f of, the facilities afforded instruction in mechanical 

Time was, when the simple word “ engineer” in- | university, They are ae follows, those undertal on by drawing seem icularly well devised, an assistant 
cluded within its range an extent of practice which | 1, professor of civil engineering being bracketted | cing present ly in the drawing-room to aid those 
the great development of engineering science in OUF | together ; ng . etted wishing to make progress in this branch. The total 
day, and the tendency to division FF oxen in all Ist @nd 9rd pte Wass caghnillag tie ec a oe 
approaches to perfection, have succeeded in separating ion. Session. Sessson, | CeTti q r 
info half a dozen distinct professions. ee Snesriaes, hosts houre hours ae students who have attended the second and 
every engineer was a mechanic, an many of the : i weekly. weekly. wee 'y- | Shird years’ courses, 
greatest names inscribed on the world’s roll of fame aon = pure mathe. * P P (Zo be continued.) 
are those of British civil engineer, who have fought | Applied mathematics” 4 0 4 Tax Exotxeznine Couzor von InpiA.—In writing on 
their way to distinction from the mechanic’s bene), Applied mechanics ., "" 6 3 3 the subject of the civ ineeri 
We need hardly instance the Stephensons,amongmany| Physics... ‘ a 8 0 ia, the Times India remarks that the 
others, in support of our assertion, and in the school | » Laboratory course «|. 6 0 6 solve which many, who entertain 
hich they founded, and to whichthe most distingwished | Rees, Ri 4 0 O [Possibly rather “for the Te tig tp neceity of 
which they founde an to w ich the mos ( 4 oa | sp tory rae 4 0 ] Engineer for the ian Public HP ol 
members of the Institution of Civil Engineers at the Civil engineoring er Stig 3 ° Roya ie + mg Renal Indie sunes 
present day belong, every man served his apprentice. | Sochenloat eapieeniss Hii * 0 3 havea y newnting supply of engineers who shall be 
ship in the workshop. The advantages of such a| 4 Mechanical drawing and de. & iifo service there. The proposed college will 

inine i i t,| | si > Ga . 6 6 6 to 4 | afford for those who choose such 4 career, a which, 
course of training are too obvious to require comment, s gning a lovelti : D mi t to that of thy 
but the length of time which must elapse under our Coe evelling .., . : ° sail scientific value ae eget 
present system, ere a civil engineer is — for the | baile tee aed pes wie es requirements of engineers? wank og ne era from the 
ractice of his profession is so great, that the custom |’ Total 25 26 21to19 | distractions and uneettlement of wniliy aarvioes The 
es of late fallen very much into dissuetude, and in Fees ne hae . 198. _ 471, 5s. 371. 16s. | students in such 4 0 imagine ia oe tesined-under 
point of fact the usual course is to send the embryo The above ments vary sl tly according to pre weeermype len in _ oy strictest 
engineer direct from school or college to an office, theterms. The first year’s course, it may be observed honour, ote pride Gene te 
| ; ies of his cal fica nay be omitted if the student | "iich they devote themscives. Of souree no 
there to be instructed in the duties of his calling. —_| is only prepara ry, may be omitted if the st present works in India are such that there ue 
We can hardly be expected to notice, in our esti-| is already sufficiently advanced. It is quite unob- waiting Yor these stdout na Whatever may be done in 
mate of the means of academical engineering educa. | jectionable in itself, and seems fitted in ‘ respect | the way of retrenchment, the are and irrigstion works 
tion, the preparatory instruction sometimes offered in| to be useful to the student in his scbeequent alone will require whe cea numbers of civil 
public or private schools, since it is really not of a| career; but, loo’ to the f mentioned, jp eer ph must phe dealt The Gorerneen 
calibre to come within the range of consideration at we may be | snr to question the of ad- Teale Pe yy Soom Soutt than bon ae 
resent. The fact of such instruction being offered, mitting students to this university, to the classes men who have been trained in the : as 
Owever, may be taken as an indication of the want of | in Owen’s College, ] L without some sort of | should be out for the public ' ; re re. 
Suitable technical schools, and as such, perhaps, merits entrance examination. necessity of mainder of their earcer. Nevertheless, this only setves the 
® brief mention. A very little reflection will suffice to| arithmetic to students at a university, is a ul | Present. Ss femae there — be civil ZT 
show that the subject is far too extensive to be treated ' comment on the education of the better classes in this bey — aa, tg Ew seg "t 
in this way, and at tuition, such as these schools can country, and recals to our mn a statement by lend aos: to supply through any such institerion «aE; 
afford, is not likely to be of much practical value' Mr. Samuelson the implied condition 
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APPARATUS FOR TESTING TURBINES AT LOWELL, MASS., U.S.A. 
(For Description, see Page 384.) 





Ea Te caleealiceneetienintiennediem erties tees tite 


SN RE CTT ne een e een ae meer ng mame: rane te -~ 
~ ~ ange: nape x ” rae” 2 











peng en eR ea mE amp Reem = 

4 ree AND PAIS rt er:s Sex Fd Saeed aemacact 
Sx et ae . - - - ~ 

. . ' 3 ; ; 


~ 


SCALE oF reer 





Tew ra a7. ae SS Sages 
——— i = 


I ‘ ~—F= 
} = 


ii S|) ei i 25> ==: 
} _ - —ff 4 ; A) ‘tne i 4 =. . Sa 
} , \ it | ase =F =F 
’ IY ek he men ee p +) = — om 
s L t 





























— ta ' 
. : : 
' f : 
: My 
: 4 } 
> 
¢ ‘ 
} 
; be 
y 
be + ™ se 
* 4 . . - 
i 
uP 
“ 
4 
ul 4 . 
, a. 
- 
‘ 4 
, : = 
f Ee 
) a oes 
ie = . a ee = ® i 
: - § w 
F * < .— f 
P) = : ¥ 
i 4 z = hy) a a Ae | 2s " ; 
: 1 : = 4 *}e \ 
4 - 4 “ — SARS ry 
- - q 
Z ’, \ 
- = z p oy q 
# 2 25 u 
. } He \ q 
3 : RG i ; 
3 —— » BaP =a 
‘ = a 
of . ; wom | 
e} = | 
rt ¥ U NM y 
{ . aa MI joy 
“F> © ’ P 
* : 8 i= 
ae r _ 
eine . 











June 3, 1870.) ENGINEERING, 











THE HINCKLEY KNITTING MACHINE. 
MANUFACTURED BY MESSRS. JOHN KEIGHLEY AND CO., BIRKSLAND WORKS, BRADFORD. 
(Exhibited at the Conversazione of the Institution of Civil Engineers.) 
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facturers of spinning machinery, at Bradford, in Yorkshire, 
| have just completed arrangements for the wholesale manu - 
facture of a domestic knit machine, recently brought 
before the public in the U States, and now command 
ing a large sale there. This little machine attracted con- 
siderable attention at the Conversazione of the Institution of 
Civil Engineers, last Tuesday, and as its successful work 
ing depends entirely upon a variety of beautiful mechanical 
arrangements, which are worth recording, independently of 
the intrinsic value of the result of their combination, we 
have illustrated the machine this week in considerable 
detail. 

It may be observed that the same system, which has de- 
veloped the sewing machine manufacture into such a vast 
trade, is equally necessary in extending the production of 
this mechanical contrivance into a commercial success ; 
that is to say, a variety of special tools, each having its set 
purpose, have to be made for the purpose of its manufac- 
ture, and this being done, the “ kniiter” can be turned out 
with a rapidity and cheapness little short of marvellous. 

In the illustrations, the perspective view gives the general 
idea of the Hinckley Knitting Machine, but fails to show 
many of its mechanical details, which, however, are fully ex- 
plained in the various figures above, of which Fig. 1 is a 
front view, Fig. 2 an end elevation, Fig. 8 a plan, and 
Figs. 5 to 15 drawings of different parts of the machine. 
Referring to the first three of these figures, it will be 
seen that the contrivance stands upon a base plate of cast 
iron about 15in. long, a projection at the back at right 
angles to the main part of the frame, supporting on the one 
side a standard for the driving wheel, and on the other a 
bracket for the spool of yarn. This frame is marked A A 
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tion. To the underside of the rack, A, is secured a 
horizontal plate, 4', shown in the various figurety with @ 
comb edge, the pitch of which coincides exactly with that 
of the rack; the teeth of this comb are cut t a 

fine edge, and are turned up at a slight angle (see Fig, 2 
and Fig. 6). The face of the plate thus cut, and attached 
to the rack, is graduated, ri 

exactly in the middle ¢ 


understoody 
some desc 


' 
the rh a 
+, “Hinmediately on the 


Mietiat wheel for driving the machine is keyed 
D, this is markiedy EY in the various 
@ séetionof it is cived if 14. In that 
Wil be seen to cousist OF two halves, one of 
hiving «longer bearing on the’ spindle ts y 
ree On its inner fage to receive. dise spring, E%, which 
beat® three stud bolts, BE), Fig. 44, and which can 
be at «d so as to regulate the presstre Which is brought 
upon the groove of the driving wheel, B, Figs. 1, 2, 3, the 
circumferenes of the friction wheel, E, being angled, 
as showny By this arrangement a very efficient and 
imple means of driving is obtained. At the othér 
end of the spindle, Dy. upon which the friction wheel is 
placedya drum, By is "gered, as shown in the various 
figurgs. Upon the peripli@zy of this drum are three ribs 
mated £ and F hom Pigy.4, thenpit: h of which corresponds 
to thet-of theack. Theséyj artially movable upon 
the‘frum, F, that they can ‘placed at right angles 
to the centre line of the spindig, Ej@r adjusted into a right 
or left-hand screw, as may” be@wequiréd, by a self-acting 
motion to be presently despriljed.« fiMe-evident that so 
long as the ribs retain the : @F normal posi- 
tiow that the drum, F, maybe the wheel, B, and 
itefrietion gearing without prodasipg any movement in the 
raek, but that so soon as the’ ma@¥abie lefgth pf the ribs is 
tured to the right or lef¢-theragk is also traversed right or 
left reapectively. il ° é 
The means adepted for obtaining this Motigh is shown on 
the drawings. In one part 6f its eiteumferefite, near where 
the ribs, /, is hinged to form the adjustitiént of the screw, 
seen in Fig. 2, a slot at the Baek admita & small tappet, 





shown in elevation in Fig. 4, and in section Fig 15. 
this tappet, it will be seem, projects slightly beyond the | 
width of the ribs, and, being attached to them, it is obvious | 
that when it is thrown over the ribs will be moved back- | 
wards or forwards, forming the right or left-hand screw. 
Ibis is effected automatically, as follows: Upon the comb 
plate are placed two small stop slides, ii, Figs. 1, 2, 3, and 
é, provided with stumps, # #*, placed in such a position that 
ou their being brought into contact with, the tappet, 9, | 
the blow forces it over, throwing the screw, /,.into the | 
opposite position, and reversing instantly the motion | 
of the rack. These slide stops, ii, are provided, each 
with a definite edge in contact with the comb plate, 
by which the exact travel of the rack backwards and for- 
wards can be regulated, the figures before mentioned PI 
being engraved upon it, giving an exact indication of its | 
traverse, and consequently of the number of stitches made | 
by it. Dy an inspection of the drawing Figs. 2, 3, and 7 
it will be seen that these slide stops are kept in position by 
a mali projection which fits inte and slides along a corre- 
*ponaing groove cut in the underside of the rack, A, while 
vo projecting pins (Figs. 2 and 7) placed at such a 
‘stance apart as to work in the rack afford a means of 
moving them to and fro in afixed proportion. In Fig. 7 it 
will be seen that the body of the slide stop marked #, is 
made hollow, and contains a spiral spring, @, that mais- 
tains a constant pressure upon the stud pin, 7, and re. 
tains it when set in its proper position. This pin, i, 
is provided with a milled head, i, immediately behind 
whieh is placed a small pin that fits into a groove in the 
body of the slide stop, #, and serves as a detent, easily 
thrown out, however, when the spiral spring, @, is slightly 
compressed in the action of moving the slides to and fro. 
We have now carried the description of the “ knitter” so far 
as to make it clearly understood how the reciprocating 
action of the rack is obtained, and by what a nice adjust- 
ment this motion is made self-acting and instantaneous. 
We now come to a consideration of the means employed for 
the production of the fabric. Upen the standard, ds Figs. 
1, 2, 3, before mentioned as carrying the apindle, D, are 
twe pins, » and d*, one of «hich carries the needle arma, a’, 
and the other the follower, d. Figs. 2 and 6. It will be| 
seen from the perspective view, and also from Fics. 1, 2 
and 3, that to the left of the /drum, F, a curved bracket, 
t, is cast_on the back of the frame, and is bent over so as té 
take positionshown in Fig. 2, where its form is exactly in- 
dicated. . Fig. 6 shows the front of this cast arm in section, | 
and it will be seen that it carries a small screw, which to- 
gether with a spiral spring, ¢', serves as an adjustment to 
the spring, ¢, the end of which comes almost in contact | 

' 
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with the teeth of the comb plate, #', as shown in Fig. 7.| Designed 
' er “Knitter” thoroughly fulfils its object, and an investiga- 
to 


is Miéanted 


The object of vto help the 
4, absisti ws Sate tie Boop off the need 
threads upon the'oomb, ‘The needle catriet, a, 
on the spindle, p, by means of the sleeve, a, and it will he 
noticed that almost close to the 
around the sleeve, in which 
belongs to a pin, passing thr 
minating in an enlarged head, @ 
around the pin. to keep @ 
pesiotain it in position: ~. 
, This arrangement is introduéed in order that, by pressing 
spring, the finger, r*, is forward, carrying the 
e and needle carrier with jt, gages the latter from 
theiad which drives it, and the operator to throw 
rape up into the posifiemgbown in Fig. 6, for the 


a finger, r'; this finger 
ithe standard, g, and ter- 
ral spring being placed 
t pressure upon it, and 


P of threading it. It be seen. in Figs. 2 and 6% 
thal’ a stud, 4, projects fromithe the drum, Pyandi 
that this stud fits into a slot, @ cartier, at, thi 


giving the latter a reciprocati ‘motion when the 4 
is olved. The “ looper,” @isoagtuated b 


rmygotion, obtained from a slot, ¢.in the oP a 
moves a pin, ¢, attached to the @ pee ssl 
i cummed 


follower, d. ‘The lower'end of the 

round into a hook, ¢*, and i im lost : 

a spring, (, both being almost’ in contact with the 

of the comb plate, A'.  Itowill bethus unde ; 

a constant quick return motion is given to the needle 
means of the driving stad, and & eertain ly of 
brought forward at each stroke, avarying and intermittent 
action is obtained by the cam driving the follower, which 
enables the latter to take off frém the needle the proper 


quantity of yarn at each stroké, @nd to deposit it, stitch by | 


stitch, upon the comb plate, as that is driven to and fro by 
drum, F, working in the rack, 4, The method of threading 
the needle, a, is shown in Fig, 6., The yarn is taken from 
the spool, S, at the Back of the machine, au through 
4 pressure plate, o, shown in Pigs. 2'ang¢6,and ¢omsisting 
of a small plate provided with @ spiral pte: ony 
by means of which the pressure upon /the, ean. 
regulated to x nicety. Thencd the yarti is passed 
a small hole atthe back of the needle caries, o%, and 
on to the eye of the needle af at. ‘ 

We have seen that the comb e, by the’ help of the 
stop slides, definitely fix the width of the being 


produéed by the operator, but the stony #, ger - 
other important purpose, that df rasering'the nomi of 
rows of stitches of any particular width, oo the lepth 
can be regulated simultancously, with the width. This is 
done by means of the dial plate, &, shown in Figs, 1, 2, and 
3. This plate is fixed upon astandard, /, fixed in the frame, 
A, and it will be seen that the edge is cat into a hundred 
serrations, which are marked off in tens upon thefadevof 
the disc. A dat spring, m’, fixed to a pin, m, which ts held 
in a bearing close to the standard, ¢g, and projects 

from the face of the bearing next to the rack, #, is pressed 
upon by a swelling on thé slide stop, i*, sufficiently to farce 
forward the pin, m, whenever the swelling on the slide stop 
passes it, and which, acting on the spring, m', sends it forward 
by one serration ateach contact. Thus every row of work 
as it is passed from off the comb plate to make way for the 
succeeding one, is registered, and can be read off by the 


operator. The action of the machine has now, we hope, | 


been clearly explained. The seedle having been threaded, 
and the slide stops placed at the desiged distance apart, and 
in such a manner that the detent pin is Treating in its groove, 
a position which fixes the rack pins ¢ort@ptly, and insures 
the contact of the stumpa, i, @, -witliehe tappets, g, 
at the proper instant, this needle havitgy Geen set and 
adjusted, the driving-wheel may be worketh By band or a 
strap; the screw, F, carries the rack to the end of its right 
hand traverse, each revolution at the Bi thne actuating 
the needle and looper in their proportions, 
and enabling the latter to take. thé yarn from the former 
and to deposit it upem.the comb, when the extent of 
the traverse has beem reached, Sh@ epring, m’, throws for- 


| ward the dial, 4, one bundre vate of its cifgumferen ; 
and by reversing the tappet, g, Heverses also the ecrew, an@ 


sends the rack back on its 

be remarked here that the tappét, 9, is fo€ thrown over at 

one operation, but at two, the ‘rélation ween the slide 

stops and the tappet being #6 proportioned that, at the first 
Suatter bt 


instant of contact, thé 


d traverse.) It should 


: thrown p halfway, 
and the screw thread#'are’ placed Ta a - osition. 
I'wo more revolutions af Needed to ue : ‘ 

> a 


w 
and the one revolution, fi mid gear’as were, produ 
selvage in the work, the machine, the second. com- 
pleting the operation and Wversing the rack, & me! 

It is obvious that with such 
tion of mechanical Y 
and patterns can be 


dices facilitates the 
is difficult, ind 
machine, for a small &méunt of ingenuity 


|combination required for the production of aya 


rhe pamphlet of instructions issued by thie 4 

with the machine, contains a large number of 4 

forms of different goods, with the transverse and 
tudinal dimensions figured, but these of course form only a 
fraction of what it can effect. 


Mandard, 9, a groove is'‘cut 


entirely as a domestic machine, the Hinckley 


tion of its design, while it convinces us of the great me- 
ebanical of its inventor and petfector, who has at 
lest, improved away every superfluous piece which would 
add to the expense of the arrangement, without really de- 
tracting from its value, assures us also of the fact that so 
much skill has been worthily bestowed, and that the result 

p the value of whieh will be univer- 


= completed 

r was thought 

ithe dif apt to be under- 

, aéeobnt of a single item great work may 

ore be interesting. P = 

n Omaha and Sacraments there are nineteen tunnels 

i tfc, md fifteen on the 

before those on 

be spoken of first. 

Tunnels+~The tunnels of the Central 

all near the stimmit, where it crosses the 

ge of the Sierra Nevada. The line here lies on 

“ii Wme cases bein a¢_long distances, on a 

o ing ledges 

greater than 

Almost impractic- 

t) and most of 

the : was i ill by heavy seam 

blasts. On these accounts the line, : two miles east of 

Donner Pass, was thrown further into the hill than on 

original location, thus adding to the depths of cuttings and 

increasing the number of tunnels, but saving retaining walls, 

and, where tunnels were made, enabling the work to be 

carried on in winter. Another important object was the 

saving of snow-covering where tunnels were made, and giving 

a good foundation for it where they were not. It is within 
| these two miles that seven tunnels are crowded. 

A detailed 





account of each tunnel would be tedious. Their 
ies have therefore been condensed into a Table. 
Commencement of Work.—Tunnels 1 and2(see drawings 
390) are both west of Cisco, a small fown 92 miles 
har Dacsistento, and within 13 miles of thé summit. They 
were both finished in 1866. During the fall of that year 
the track reached Cisco, anda fast af the gangs of 
Chinamen were released they were. hurriad to the summit 
to be distributed among the pannels in its-vicinity. ‘lhe 
year before some gangs had, been sent to summit tunnel 
No. 6, and commenced the outs at its extremities; winter 
set in before the headings ware. started, and the work had 
to be abandened. To avoid a ‘repetition of such delay, the 
approaches to all the tunnels were covered with men, 
and worked night and day in three shifts of eight hours 
each. Thus time was ad the tunnel organisation 
started.at onee.,.As.an illustration of the hurry, I may men- 
tion walking two milesover tho hills after dark, and staking 
out the east end of No, 12 by the light of a bonfire; at nine 
o'clock the men were at work. 
“In November end the part of December there were 
several snow storms, jast enough to stimulate without delaying 
the work. The rough rocky sides of Donner Peak soon be- 
came smooth, slopes of snow and ice covering the trail that 
led from tunnel $ to 9; it remained impassable until spring, 
and communication had to be kept up by the wagon road, 
| 500 ft. or GUO ft. below. This, the Dutch Flat and Donner 
Lake wagon road, was opened soon after it was decided to 
adopt this route. From the pass the descent toward 
the lake was over very rough ground, requiring heavy 
side cuts and retaining walls with numerous zigzags to gain 
| distance. 
| From this road the scene was strangely beautiful at night. 
The tall firs, though drooping under their heavy burdens, 
pointed to the mountains that overhung them, where the 
fires that lit seven tunnels shone like stars on their snowy 
sides. The only sound that came down to break the stillness 
of the winter night was the sharp ring of hammer on steel, 
or the heavy reports of the blasts. 


u of 1366-7.—By the time winter had set in fairly 
were all under ground. The work was then 
of Weather, except as storms would block up 


‘tannel ‘br avalanches sweep over the shanties of the 
? Before tracing the progress of the work under- 
nnd, it will Be well to see the character of weather out- 


| A eet of meteorological instruments was furnished by Colonel 
Wilt , Of the United States Engineers, consisting of 

wet, dry, maximum and minimum thermometers. 
These, v , clouds, &c., were recorded three times a 
day, and hotirty during ten daysin each month. From this 
record the 


@ of storms was made. 
Snow StoPms.-These storms, forty-four in number, varied 
in length from a@hort snow squall to a two week gale, and in 
@ quarter of an inch to ten feet—not less than the 
former number being recorded, nor had we occasion to note 
any greater than the latter. This, the heaviest storm of the 
winter, began February 18th, at 2 p.u., and snowed steadily 
itil 10 p.m. of the 22nd, during which time 6 ft. fell. The 
ply of raw material was then exhausted, but the barometer 
} and the wind heavy from the south-west for five days 
which time a fresh supply of damp air came up 
ific, and then, as the machinery was still running 
was ground up without delay. It snowed 
“March 2nd, making 10 ft. snow and 13 days 
‘true’ oh “mo.snow fell for five days, but it 
i ; | ime that the snow tunnel at 


Sey pare mn with « fall 


south-west, 





before the American 
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APPARATUS FOR SAWING 


OFF PILES BELOW WATER. 


CONSTRUCTED BY MM. PERDRIEL FRERES, ENGINEERS, NANTES. - 


fic.t. 








Wx illustrate, above, a very simple arrangement for cut- 


ting off piles under water, which has been designed by MM. — 


Perdriel Freres, of Nantes, and which has recently been 
very successfully employed by them on the works necessi- 
tated by the reconstruction of the Pont de la Bourse in that 
city. The framework of the apparatus consists simply of 
the pair of upright timbers, A A, which are secured at their 
upper ends to the cross beams, B, and which are stiffened 


by the struts, bd, and tie rods, L. The timbers, A A, are | 
4 in. square, and are placed 2 ft. apart, while at their lower | 


ends they are connected by the arched iron frame, C (see 
Fig. 4), which is so shaped at the ends as to form axes for 
the cast-iron pulleys, DD. These pulleys, each of which 
is furnished with a flange on one side, are 1 ft. 8 im. in dia- 
meter, aad round them is passed a band saw, the ends, dd, 
of which are provided with hooks, by which it is connected 


to the tension rods, FF. These rods are attached at their | 
upper ends to the beam, G, adjusting screws, K K, being | 


provided for giving the saw the requisite tension. The 
beam, G, is 6 ft. 8in. long, and it is provided at each end 
with a cross handle, g, of a length sufficient to enable it to 
be grasped by two men. The tension rods, F, are +4, in. in 
diameter, and the points, K K, at which they are coupled 
to the beam, G, are 4 ft. 7 in. apart. 
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j : Fric.2 
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Tt will be readily understood, from the description already 
given, that by working the beam, G, by hand, a reciprocat- 
ing motion will be imparted to the band saw, and it now 
remains to be explained how the rate of cut is regulated. 
This is done in a very simple manner. The beams, B, by 
which the whole apparatus is carried, have distance pieces 
secured between them at the ends resting on the timbers, 
M M, and at the under side, where the compound beam thus 
formed bears upon those timbers, it is slightly rounded, so 
| that the whole frame is free to oscillate in a vertical plane. 
| To the upper end of the timbers, A A, also, is attached the 
iron frame, m, shown in Figs. 1, 2, and 3, and, by placing a 
plank, N, over the cross bar of this frame, and with its end 
under the centre of the beams, B, the saw can be forced with 
any desired degree of pressure against the pile to be cut. 
| In practice the plank, N, is loaded to an extent necessary 

to produce this and the rapidity of the cut of the 
saw is regulated by the arrangement which we shall now 
describe. : 
| ‘This arrangement, which is shown clearly by Figs. 2, 4, 
| and 6, consists of a pair of guide bars which extend from 
the arched iron bar, C, to the lower ends of the 
| timbers, A, A, and which are traversed by sliding brackets, 
| O, which serve to support the cross-shaft, Q. This shaft 
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up in shifting the apparatus and 
certain piles in the neighbourhood o' 
the bridge. The number of workmen employed 
namely, one carpenter in charge of operations, 

to work the saw, and one boatman to collect and remove 
the ends cut off. It is stated, however, 
circumstances two men suffice to work the 
some instances the cost for labour would be reduced. 
prevent delays two saw blades were provided for 
paratus, one being in use while the other was 
sharpened. On an average each saw cut off forty 
equal to a day's work—without requiring sharpening, 

in which the saw came into accidental contact with a nail or 
stone of course excepted. The beams, M,M, by which the 
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Tux President of the Municipal Commission opened 
tenders for the su; of pipes, &c., to convey the 
i Thursday afternoon, 
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* Delivered one mile from pier, liable for . 
+ Deposits not enclosed according to advertised terms. 
An opportunity was afforded to Messrs. Kay and W: , 
as well asto Mr. W. Maylor, to amend their teaders. T 
tleman then agreed to do the whole work 
ir tender, which 
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CROSLAND’S THREE-CYLINDER ENGINE. 

~~ agen large em of steam power 
are every more alive to advantages to be 
derived from the ment of high-pressure steam, and 
engines capable of working at high de, of son, and 
as 8 eceaary ral the auton engines id}y becoming 
into more and more + oy mal J for land and marine 
purposes. forms of compound engine recent] 
introduced is the three-cylinder engi i snd patented 
by Mr. J. 8S. Crosland, of Mane’ , which is now 
manufactured by the Fairbairn Engineering Company ; a: 
Nordea wl ree te De heade 2 engraving a 
60 horse power ine class which is now 
Canal-street ae, ame ae 

. Crosland's engine is specially designed for working 

with steam of a say, 150 ib. per square inch, 
this steam expanding the first into the and from 
the second into the third eylinder successively. In the engine 
we illustrate the cylinders are respectively 9in., 18 in., and 
30 in. in diameter, the stroke in all cases beimg 2 ft., as the eon- 
necting rods are all coupled to one crank piv. The engine is 
run at 82{ revolutions per minute. The crank pin is 5in., 
Hin, Sjin. in diameter at the three bearings respec- 
tively, and the main bearings of the erank shaft are 9 in. in 
diameter by 20 in. long. a leading to the first 
cylinder is 2 in., that connecting the and second cylinders 
2) im, and that es the second and third cylinders 
4 in. in diameter. The valve gear is arranged at the of 
the main framing, the motion being communieated to the 
shde valves through rocking shafts, as shown, while provision 
is made tor adj the gear whilst the engine is running. 
The air p, which is 10} in. in diameter, and 2 ft. stroke, 
is pl in « line with the large cylinder, and is worked by 
a prolongation of the piston rod of that cylinder through the 
bottom cover. This arrangement gives very ready access to 
the valves, &e. The cylinders are all steam jacketted, and 
efficient arrangements are provided for removing the eondensed 
steam, and for the lubrication of the working parts. The 
framing is of strong and neat design, and the total weight of 
the engine, including the fly-w is 34 tons. 

The arrangement of the cylinders in the engine we have 
described gives a very equable turning power and thus 
renders the engine particularly adapted for mill purposes. 
There is also-every reason to expect that the engine will 
work with a very low consumption of fuel; but on this point 
we hope to have something more to say on a future occasion 
when particulars of its pertormance may be available. 





A New Sreamsnrre Lisez.—A Bill has been introduced in 
the United States’ Congress for the establishment of a line of 
steamers between the United States and Mexico. It pro- 
vides for a weekly line, two steamers a month from New 
Orleans to Tampico, Vera Cruz, Coatzacaleos, Tabassco, 
Laguna, Campeachy, Sisal, and vid Havannah back to New 
Orleans ; and two other steamers a month from New Orleans 
to Havannah, thence by way of Sisal and the other ports 
back to New Orleans. The object of the steamers going out 
by way of Havannah is to alka a connexion with steamers 
coming out from New York, Baltimore, Boston, and other 
Atlantic ports of the United States. The company ask a 
subsidy of $300,000 per annum for the first five years, and 
$200,000 per annum for further five years, to be in full com- 
pensation for carrying the United States’ and Mexican mails. 
The question has been before the Committee on the Decline 
of American Tonnage, and they have agreed to recommend 
the Bill on condition of the trips being reduced to two per 
month, and the subsidy to one-half the amount proposed. 

Teiat Tarr oy tus Steamer InENE.—The screw steamer 
Irene, belonging to the Royal Netherlands Steam Company, 
made a very successful trial trip on Thursday from Leith to 
the Bass Rock and back. This vessel was originally 208 ft. 
long, and formerly steamed at the rate of 9 knots per hour, 
with 24 tons of coal per day, and carrying about 1000 tons 
of cargo. Messrs. T. M. Tennant and Co. (limited) undertook 
to lengthen her 40 ft. amidships, and guaranteed to alter her 
engines so as to save nearly one-half of the quantity of fuel 
without causing any reduction of speed. This has been 
more than accomplished, the vessel yesterday having steamed 
at 10} knots, with only 10 ewt. of coal per hour. . Croll, 
the engineer of the Royal Netherlands Company, expresged | 
himselt highly satisfied with the trial. The above steamer’s 
engines altered into the compound system, by taking away 
both old eylinders and substituting a 52 in. and 30 in. eylinder, 
with suriace condénser on David Marshall’s principle, and 
one new boiler worked to 62 ib. per square inch, and fired 
from both ends. 





E.xctroscoric Exrertm ents.—An interesting paper “On 
a Cause of Error in Electroscopie Experiments” has been 
read by Sir Charles Wheatstone, before the Royal Society. 
Hie found that be sometimes became so strongly ebarged that 
he could not discharge the electrometer with his finger until 
he had placed himself in communication with a gas-pipe which 
entered the room. After various experiments and failures to 
find the eause of the electrometer becoming eharged when 
brought, as he supposed, mto a different position in the room, 
ho discovered that the fact was that his own body had become 
charged by walking across the carpeted room, and that the 
eflect was prodoced even by the most careful treading. The 
case Was poe a bareny: for, resuming his seat at the 
table, and seraping foet on the rug, he was able at will 
to move the electrometer index to the greatest extent. Jo 
suceved with the experiment the shoe should be thin-soled, 
perfeetiy dry, and by preference polished by wear. After 
rubbing the foot aguinst the carpet it should be immediately 
raisod. So effective is the exeitation, that if three persons 
hold each other by the bands, and the first, rubs the 
with bis foot. whilst the third touches the plate of the electro- 
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Northern of France Railoay.—In view of the conti J " j 
increase in ti ae be ae France Railway, and PORT OPE id 
in view also of the gradual opening of new sections, the direc - The Cleveland Tron Market.--¥. ’ ay 


tors have ordered no less than 77 new locomotives to be 

upon the system in the course of the current year. y 
these new engines are already delivered, and the others 

will soon follow. It should be added that the same com- 

pany has also ordered 3340 additional goods trucks and coal 

wagons. 

Mechanical Industry at Sydney, N.S.W.—Messrs. P. N. 
Russell and Co., of Sydney, New South Wales, opened in 
March a new railway carriage factory, erected at @ cost of 
10,0001. The Colonial Government has given Messrs. Russell 
& contract for five years, which will result in an estimated 
saving to the colony of 30,000/. on the quantity of rolling 
stock required. Messrs. Russell were employing at the last 
dates 345 men and boys, whose wages amounted ly 
36,000. per annum. 

Another Great American Bridge.—A survey 


of it being Derby week a large attendance on ’Change at 
hb. Like the week, however, there was 

not a great amount of business done for the same reason which 
has now prevailed for the last. month, viz., that makers are so 
heavily sold do ws Saye to book _— orders even at the 
present good prices. market opened as follows: No. 1 
55s. 6d., No. P ses end No. 4 51s., but a parcel of No. 3 was 
sold at 52s. 6d. for this year’sdelivery. For delivery over 1871 
this price could easily have been obtained, but makers, clinging 
to the belief that will improve, refused to 80 
far ahead. are getting very low, the Middlesbrough, 
warrant are again reduced about 400 tons, and the 
i home demand continues good. In the manutac- 
there is unabated activity. Rails are quoted 
at.7, 5. to Ti. 10d.,and the present demand far exceeds the 
ive power. we angle iron, bars, and chairs are 


gre 
qi 


ee, a ee oe eee made in 
a * 
It hes been found that the © ; of the Jersey eat ae alas 
channel is 13 ft., while on the ia side the water meeting association was at Middles- 
averages 56 ft. in . The distance across the river varies Saturday Mr. Richard Lester, one of the 


from 2793 ft. to ft. 

A Large Grain Elevator.—A — = elevator has 
just been opened by the Northern Railway ann am | of 
Canada. The main building covers an area of 7200 square 
feet, and from the level of the dock to the apex of the toof it 
is 140 ft. in height. There are 60 bins in the building, fang- 
ing in capacity from 1() to 6000 bushels. The total storage 
capacity is 285,000 bushels. There are four receiving tanks 
with elevating legs attached for taking in -= from the 
cars, and there is a 500 bushel Fairbanks’ hopper seale to 
each leg. Eight cars of grain can be received and lifted af 
one time in the elevator, and the total lifting capacity is 
22,000 bushels per hour. The engine house, which is 27 ft. 
dy 30 ft., contains an engine of 75 horse power. 

Coal in India.—Mr. T. Oldham, superintendent of the 
Geological Survey of India, has been making a further search 
for coal in the Chanda district. Mr. Oldham seems to be in- 
clined to recommend the working of the accessible coal for 
the present, in preference to mere speculative operations, 

Indian Publie Works Department.—In consequence of 
the departure of Major 8. Trevor, R.E , to England, Captain 
J. 1. Watts, assistant to the secretary and chief engineer, 
the Government of Bengal has assumed the temporary 
charge of the Presidency Cirele. Mr. W.Smith, C.E., of the 
Caleutta Water Works, has joined the South-Eastern Circle, 
vice Mr. H. Leonard, who has proceeded home to England. 


on 
Tead a t on , when he gave a brief 
of the different processes. 
t mode Mr. Rodgers’s iron bottoms he said : 
S34 furnace on the reverberatory iple, the hearth at the 
bottom about 2 in. or Sim. thick and around about 11 in. high 
tae coated with good oxides. When the furnace is hot enough 
to , throw in your cinder or oxide which are found 
about the hammers or rolls; next charge the iron on the top 
of the cinder ; the a of the furnace is then closed and 
the being put on the charge, is melted in about thirty 
minutes, but during the melting the workman with his 
rabble breaks up the metal as it softens and keeps it off the 
botiém. When the iron is sufficiently clear, the damper is 
closed, which cools the furnace and checks the iron from 
becoming too hot and surcharges the furnace with carbonic 
oxide, this preventing the iron from throwing off its carbon 
til ode take pt ‘metal begins to heave and rise. The 
damper is then with@rdwn and the flame put on, the iron being 
t ught into astate of boiling as it is termed, and the 
of the exertidn of the workman is required here to keep 
the well open with the rabble, so that the carbon com- 
binéd with the oxide may freely escape. ‘The fire upon the 
te must be kept solid and the flame full in every part of the 
Koapee, because free air passing through the furnace at- 
tacks the iron as it begins to come into its state of “ nature,” as 
itisgalled. It isat stage of the process that each granule 
of ifon takes up a fresh existence. The boiling of the iron must 








be forced as much as possible to its issue to keep the iron from 

Province of Aucklam® (N.Z.)—Mr. Fox, the Prime | clottin “ the carbonic oxide is burnt out. fe is also at this 
Minister of New Zealand, has announced that it is the in- point -einder with all its impurities, leaves the iron, 
tention of his Government to assist in the construction of a | henge it is to keep the iron up, so that it shall be 


from all deleterious substances. If 
not boiled it falls into a erude or raw state to 


iron 
the bottom of the furnace, and if this be the case, it is all 
i The 


but impossible wrought-iron of it afterwards, 
iron ri ‘ ed, it requires the furnace still to be kept 


line to the Waikato districts The Waikato district, which is 
in the northern island, is now exciting more attention than 
ever, and land in it is contigually increasing in value. 
Russian Railways—The line which has been in course of 
construction for some ihe past between Charkoff and 
Krementchug will be opened: for traffic this month as be- 
tween Krementchug and Poltava. The works of a li 
between Smolensk and Brest+have also been commenced. 
The St. Gothard—It is ealculated that « line could be 
earried through the St. Gothard for 6,800,000 The line 
would be 1644 miles in length, and the 6,800,000/. would im 
clade the great tunnel which would have to be constructed 
through the St. Gothard. The 6,800,0002, includes the cost 
of the tunnel, but does not inelude interest payable on capital 
during the progress of the works. 

Mhow and Indore Railwag.— Preparations are being made 
for surveying and staking out the route of the Mhow and 
Indore Railway. Mr. Crawford Campbell, C.E., is the 
superintending engineer concerned. A viaduct will have to 
be carried over the Nerbudda. It will be of considerable 
length, but not of great height. 

Oreti Railway ( N.Z.)—The Oreti Railway, in the province 
of Southland, New Zealand, will shortly be completed as fa 
as Winton, which will be for some rac terminus of the 
line. An extension to the foot of Lake Wakatip is ey 
but the population of the provinee being still small, the under- 
taking is not expected to be developed further than Winton 
at present. 

Belgian Rails.—The exports of rails from Belgium in the 
first three months of this year, amounted to 22,599 tons, 
against 17,916 tons in the corresponding period of 1869, and 
14,804 tons in the corresponding period of 1868, To the 
total of 22,595 tons exported in the first three months of this 
ear, March contributed 9180 tons. The Zollverein took 
3476 tons of Belgian rails in March; Turkey, 1960 tons; 
Italy, 1150 tons; Egypt, 989 tons; Russia, 917 tons; and 
France, 612 tons. 

Mechanical .Industry in Russia.—A company has jast 
been founded at St. Petersburg for the production of pig iron, 
steel, &c., as well as the manufacture of rails, railway 
plant, and general machinery. The promoters of the under- 
taking have purchased the works of Messrs. Semiannikow 
and Poletika. The shate capital has been fixed for the 
present at 2,500,000 roubles, with power to increase the 
amount at some future date. 


elear nature, but suited to the tem- 
‘iron will stand. It is now turned over 
faynace to the other, till it is sufficiently 
heated to adhere together, when it is formed into 
1 $0 the hammer and shingled and rolled into 
puudilled i this point it should be stated that heat, 
especially &high heat euch as Bessemer attains during his 
decarburisation process, is‘ of the highest value, yet it should 
be borne in mind that any separation which takes place after 
the boiling ceases, is ‘aly undoing what is already accom- 
plished, the cementation of particle with particle hy the 
combination ofoxides. My opinion is that a chemical action 
has taken plage before the iron is dropped, and this is where 
welding commences. That should never be distributed, for 
all carbon that is not required in the iron ought to be burnt 
out before the iron is settled down. . . . For the further guid- 
ance of those Who take an interest in puddling, I have drawn 
up.a few rales which must be attended to when quality is re- 
quired —Ist. Thoroughly melt your charge; 2nd, keepit in 
the melted state some little time ; 3rd, add carbon by lowering 
the damper; 4th, keep the fire well up while the iron is boiling, 
and work well part of the charge, so as to bring about a 
thorough of the iron and cinder ; 5th, lower your damper 
proportionately to the temper of your iron, ball up, and eare- 
tully prevent the air or free oxygen from passing through the 
furnace, for it will burn the charge. Inattention to this is the 
great cause of badiron, And | now beg in conclusion to draw 
‘our attention to the analysis and tests of samples of puddled 
made from No. 4 Cleveland pig iron, which have been 
brought about by adhering to the above whilst puddling. 
The hardest of the samples stood a strain of 38 tons to 
the square inch. B, the softer, stood 38.8 tons to the 
uare inch. Now, as phosphorus is generally supposed 
to be the cause of the Cleveland pig not making a bar 
of ordinary strength, it was am anxious part of the busi- 
ness to know when it is taken out by the process of 
ddiing, there being a suspicion that the mischief is 
bone by the burning of. the iron when it is dropped, 
rather than by the phesphorus. Besides, Dr. Perey says 
that the elimination of phosphorus of iron is a problem 
of the highest practical importance, and that his opinion is 
that it comes away during the time the iron is sweating while 
The Suez Canal—The number of ships which passed | being pomet into anys, bas necessary to try p> by 
through the Suez Canal in April was 35, against 53 in Marehb. | when it di te i “hele tha ‘ling. the 
A violent tempest in the Mediterranean, and the fact that in _—, ~ ~ _boumg “Defore oned mee ident 
April the season for exporting cotton from Bombay was analys cad this gives prowl. poe tate a at 
drawing to a close, are the reasons assigned for the duminu- | Pig iron, irom was, ly slight os 
tion in the traffic through the canal in that month. At this | Sweeting. ——a ie end ave traces of phos- 
rate, there would not sppeer to be much probability of any ear gine ay ee het — {oe era a. 
material increase in the business of the canal until the An . 








meter with his ‘finger, a strong charge is communicated to 
the instrument.— Scientific Nevies. 





Bombay cotton season recommences. phorre acid among the cinder, whieh is oxide,” 
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discussion followed the reading of this paper and the meetin, 
adjourt Ga Retealey aeeh thie canidation have en 
excursion to the Eston mines. 


Iron Shipbuilding —This great industry is still brisk 
on the Tyne, Wear, and Tees, but the inquiries pon flew yen 
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numerous as they were 

















The Coal Trade— state 
We hear to-day that iery has 
terminated, the men ‘k on the 
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that this matter was im 
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to Mr. Thomas Hf 
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The Welsh Iron 
vailing at the iron 
from the fact of mepee 
in the market some 
no doubt, is owing 
other iron-making.@igtr 


port, and with the whole of the Great 


of New 
London and North-Western, and Midland Railway 


. trade generally being characterised as 
suffering from languor and unprofitableness. 

The Welsh Steam and House Coal Trades.—At the local 
ports complaints are general as to the inactivity prevailing in 
the steam coal trade, merchants and shippers experiencing 
considerable difficulty in obtaining vessels suitable to convey 
coals to the East and more distant ports. The dulness, how- 
eyer, is not altogether attributable to the scarcity of tonnage, 
page is no doubt the recent advance in prices has some- 

t checked Seep during the past week or two, and 
the samg¢cemarks will also apply to the house coal 
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Fe Meariet—The market closed this day 
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is to be opened in 4, 

time. The same " 1 wy Me r ¢ . © . 
portions of theroad as eodn th The Lock-Out of the Puddlers,—Following up their re- 
ready, and thi wih ae lato slations cooemgemmhaney the staibe: ofthe paddlers st 
out in the G b il, pp saa : oe fa Set ney ra 9 a doetiand’ 
ecm ry om wil ae ceepn bee how leked out their men, until 0 
15,016 tons aden lb men return to, their, work, 




















during the pash week, whi 
three-quarters of @ maillior 
new featur, y ‘ 

which config ball 


in price, @ 
chiefly for ; 
Re-Op 7 
being tekem. fae. ; 
situate in Swansea V; ; » be 
November. The principal. wter of. 
said to be a wealthy Nevafolahire pits 
liminary preparations op. theespot are 
ment ot Mr. Creswick, formerly. engi 
Iron Works, Merthyr Tydfil, wh 
the preparatory work on wit! 
New Lead Mine at Gwerneva—. 
ete yen new lead mine at sex fang 
distant from Pentyreh, and as several. fons of ore of ex+ 
cellent quality have already been discovered, there is » pro- 
bability of the speculation turing out a OMB es 
Lstension of the Brecon and Merthyr Railway. a4 
hilly. Fb = ve er 8 line from Macken to 
will shortly be opened for traflie,, omho 
having been completed. The apnad F 
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») per tof, or ten per 
‘}eite of 11. per ton in the selling price of iron, and vice versa. 
+ The millmen are sti!] at work upon the puddled iron which, 


ele gd week, and the re- 

! sped on urday last when the fortnight’ 
‘rere wet ane exce ae to is Sako 
tbridgé, belonging to Mesars. homas 
Ellis and Ca, ae are conducting chee business without 
entering into. avy combination with the other a. 
There are naW above a sand workmen idle, or not 
employed at’ the fron works, for a large number, 
nearly two hundred, have left for the North of England. It 


‘was said two or days ago that the employers were 
willing to yield to the request of the men to have the subject 


of dispute submitted to arbitration, but that the workmen 
| would not agrée to submit tothe arbiter’s decision if it should 
be against t The men deny this atid strongly affirm 


that Uf they liave a voice in the seléction of the 
hate allowed to select one for thittselves, the masters doing 
the same, they will pledge themeelyew to accept implicitly 
 stteh decision as the baw od or arbitermmy give. Of course, 
Aa inthe Northef Kogiand Board of Arbitration, they wish 
to adduee such @yidence as they consider requisite to prove 
their case. They undertake to prove that they have a just 
claim to. 6d. pet.ton advance on current prices, on the grounds 
‘of am agreement made in 1865, in the Bedford Hotel, Glas- 
m an average of prices then being paid in the trade 
generally, and also upon the old standard basis, viz., that Is. 
i, 4 cent. advance, shall be given for every 















ib some 
weeks, 
The Strike at the Addiewell Oil Works.—This strike 


works, is said to be suflicient for from four to six 


‘jeoltapsed on PH@ay Iext, andthe work people returned to 


their work. The-employers sdw that the rules which they 
were desirous of imtrodgcing were not likely to be agreed to, 











has been taken up” m : 
people, amd nearly 2000. hare aleoady own promised the | 
proinoters, ¢ € iurhins . ge, j 
The Blaenavon Trtw dnd Stéel Company.—Owing to the 
death of the largest proprietor of the Blaenavon Iron Works, | 
a company is formed for the purpose of transforming the | 
resent association of proprictors into a public company. | 
The capital is 600,0001. in 12,000 shares of 501. each, of 
which 371. 10s. is proposed to be called up. The works con. 


sist of extensive collieries and ironstone and limestone work. 


| tion. 








and they evidently did not wish to continue to brook opposi- 

They thelliers withdrew the so-called obnoxious rules, 
first so far as the skilled workmen were concerned, and after- 
wards the miners and the other employés were appeased. 
Weekly pays and weekly warnings have been adopted, and 
the “lying time” has been reduced from six days to three. 
In the early part of last week a new feature was introduced 
into the strike. The wives of about 200 of the miners turned 
out, and visited in succession four of the pite where men were 
employed filling shale. After beating off the men at three 
of the pits, they directed their steps to the fourth, where 
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than 
pti wages demanded is a shilling 
a day, but, owing to the lock-out in the malleable iron are 4 
it is not deemed prudent to the demand for the 
amount. Even the miners have learned that “ diseretion is 
the better part of valour,” and they have in uence got 
an advance of six per day in a number of instances, 
especially those who are working for some of the iron- 
masters—Neilsons, of Ganneatie’ Dunlop, of Clyde-fron 
Works; Messrs. Merry and Cunin , and Messrs. 
Baird. The two firms last-mentioned begin the advance to 
their miners in Ayrshire to-day. 

Profitable Gas Making in Dundeo.—“ Juteopolis,” the 
busy and thriving seaport town on the Tay, aims at having 
the cheapest gas in Scotland, and she bi i ‘ 
her efforts. Since the business of the two ges companies was 
taken over by the © tion abvut eighteen months ago, a 
clear profit of nearly 6000/. has been made on the manufac- 
ture of gas, after paying the annuities to the shareholders in 
those companies, and all other eurrent expenses. And this 
profit has been made, too, notwithstanding that the quality 
of the gas has been greatly improved—from 20 candles to 
28) candies—and the price reduced in July ast, from ds. 4d. 
per 1000 cubic feet to 5s., subject to a discount of 5 per cent. 
if paid within twenty-eight days. The price is really 4s, 9d. 
per 1000 cubic feet, as almost every consumer claims the 
d t. The bal sheet just issued by the Dandee Gas 
Commissioners shows that they are still making a larger 
profit than there is any occasion for, and in consideration of 
this fact, the Finance Committee have resolved to recommend 
the Commissioners to reduce the price still further-—-sixpence 
per 1000 feet—-whieh, with the discount, will bring the ptice 
down to 4s, 3d. per 1000 feet. And it is calculated that this 
is not the last of the reductions, The manager has recom- 
mended to the Works Committee that the wages of the meter 
inspectors should be increased from 21s. to 23s. per weeky and 
that premiums should be held out to the foremen of the 
various departments on the increase of the quantity of gas 
from ¢eal, and the diminution of the leakage or ted 
for gas in the main and service pipes. The recommendation 
was agreed to, 

The to Caithness.—The John O' Groat Journal 
says it is rumoured in well-informed circles in London that 
Duke of Sutherland is to contribute 100,000/. 
g the railway into Caithness as far as the Loch 
of Watten... If this rumour proves correct, it is evident that 
the Directors of the Caithness preg! have rightly resolved 
to the construction of the Wick and Thurso line, 
until the completion of through communication with the 
south. 


Wieck Harbour Works.—On Thursday last a large lighter 
arrived at Wick for the par of lifting the stones which 
were scatterd over the bay by the storm of February last. 
It is now fitted up ig ea _— pe oo A ty of — 
prs: | operations. is is likely all that will be done this 
season in connexion with the hasane works, as a number of 
the workmen who were tecontly employed on these works 
have been engaged to worl on the Dingwall and Skye Rail- 
way. 

Exports of Machinery and Railway Iron from the Clyde-— 
At the beginning of last week the Indian Empire shipped for 
Buenos Ayres a small serew steamer, valued at 5v0/., and 
1648 tons of cast-iron pipe, valued at 6946/. For Bombay 
railway material was shipped to the value of 64701., and for 
the Mediterranean machinery valued at 1000/., and cast-iron 
pipes valued at 1617/. Dunng the past month value of -the 
machinery and railway materials exported from the Clyde 
case, about 20,000/., and in the latter 
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was, in the fi 
fully 28,0007. 


A New Rattway.—A prospectus has been issued of the 
Bedford and Northampton Railway Company, with a capital 
of 400,0001, in shares of 20/., and debentures to the amount 
of 133,000. The line has been sanetioned by Varlhament, 
and is 20 miles in ne being a continuation of the Mid- 
land from Bedford to Northampton, to which it establishes a 
direct route from London. The shares are to be issued at the 
price of 11/. 15s., and the line is to be worked by the Midland 
Company on terms that will yield a minimum dividend of 
44 per cent. 





Exports or Inow axp Srext.—During the first three 
months of the present year the value of the steel and iron 
exported was computed at 4,240,458/., or at the rate of 
nearly 17,000,0001. per annum. The exports to Russia, 
however, are entirely 8 pager during the earlier months of 
the year, so that the total for the year is likely to reach eon- 
siderably more than 17 millions. For the whole of 1809 the 
value otghe iron and steel exported was 19,519,2f1/., agninat 
16,036,901. in 1868, 15,050,3911. in 1867, 14,842,417/. 
in 1866, 13,471,3591. in 1865, 13,510,4841. in 1864, 13,160,936/, 
in 1963, 11,365,160/. in 1862, 10,326,646, in 1661, and 
12,154,9971. in 1860. The total of 19,519,2011,, forming the 
aggregate for last year, was made up as follows :-—-l’ig 
and puddled iron, 2,056,6051.; bar, angle, bolt, and rod iron, 
2,684,0711.; railroad iron, 7,282,0401.; castings, 8576431. ; 

sheets, and boiler plates, 2,253,600/.; wrought iron of 
ali sorts, 2,427,1541. ; old iron for re-manufacture, 463,5101. ; 








and unwrought steel, 1,135,500/, 
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NOTICES OF MEETINGS. 


SocteTy or Eneineers.—In conseqaence of the 6th of June 
being Whit Monday, the next ordinary meeting of the society will 
be held on Monday evening, 13th June, 1870, in the Society's hall, 
Westminster Palace Hotel (north entrance). Adjourned discus- 
sion on er read on May 2nd, on “ The Patent Laws,” by Mr. 
W. Lioyd Wise. Should time permit = be read on “ The 
Theory of Screw Propulsion,” by Mr. Mi | Sef. 

CIVIL AND M&CHANICAL EnGingers’ SocreTy — Wednesday the 
Sth inst at 730 P.M. Pa “A description of the Fish Tail 
Rudder.” By W. Forsyth Bi President. 
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THE CONVERSAZIONE. 


Tue Conversazione which terminates another*ses- 
sion of the Institution of Civil Engineers, and with it 
concludes another term of Presidentship, was held at 
Great George-street last Tuesday. Somewhat less 
numerous in the number of exhibits, and perhaps a 
shade less crowded than the meeting last year, the 
works of art were even more attractive and valuable 
than on that occasion, while the mechanical contribu- 
tions, if somewhat fewer, were of greater importance. 
And the Conversazione of the session is especially a 
marked one, inasmuch as many engineers from the 
Continent helped to fill the room, notably amongst 
them M. Tresca, the result of whose experiments on 
the flow of solids was made visible to the most casual 
observer by the beautiful specimens of laminated metal 
forced 5 F pacone: to acknowledge their analogy to 
fluids. We regard this commencement of Continental 
exhibits as a most important feature. It is a small 
beginning which may, and we believe will, grow year by 
year,and makethe Conversazione of the Institution more 
comprehensive and far more useful than it has been 
hitherto. It must be remembered that foreign models 
bring also foreign exhibitors, and that the opportunity, 
although it does occur but annually, is valuable, as a 
means of facilitating intercourse with Continental 
engineers. We have dwelt at so a length upon 
the details of the Conversazione elsewhere that there 
is no occasion for us to refer to it here, otherwise than 
in its entirety, and to make a few comments upon the 
labour attending its organisation. 

We think this is a favourable opportunity to 
allude to the difficulties connected with the 
ment of such a meeting. At the house of the 
Institution, when the guests assembled the other 
night, all was in order, and everything was arranged 
with taste and care, while the perfection of the arrange- 
ments was made most signally manifest by the absence 
of any deficieney, or the presence of any superfluity, 
sO dificult to attain when the great labour of organis- 
ing an important meeting devolves upon one man, 
who has to depend upon the somewhat uncertain co- 
operation of many exhibitors, who are hindered by 
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to be regretted, But this is a iency so trifling that 
we mention it solely asa tas to tea ectihtbors, abfiess ; 


by any means as a criticism upon the organiser. And 
we sould take this occasion to remind future con- 
tributors that by taking a little more trouble, they 
might save Mr. Forrest a great deal, for the complete- 
ness of his work agg hides the a 
upon perfecting it, Per indeed, few of the na- 
mero ee realised the thanks they owe tought 
gentleman, whose ene untiring activity 
the Conversazione peg a besa 5 finish. ~ 

We believe that the example set this year of inviting 
Continental engineers to exhibit, will be followed more 
extensively on future occasions, and it is easy to see 
the advantages which such a course will bring with it, 
for though to a certain extent the interest created by 
each Conversazione is as brief as the meeting itself, the 
insight afforded by foreign exhibits into fi manu- 
facture and research, cannot be too highly esti 

It appears a matter for some regret so much 


a hn peer BDhgen Fs nthe er your 


and valuable a collection, 

after a few hours, the sole official record being that 
contained in the catalogue, and the brief notice in 
pe Institution p . Ti is of geen the 
etailed description appearing in our own columns 
from year to only complete record made. 
But we think such a iption ought also to 
form a part of the duty of the Institution ; and, per- 
haps, now as each successive session brings with it 
a more complete Conversazione, this subject will be 
taken into consideration by the Council, and we feel 
assured that the value of the Transactions would be 
enhanced by such an annual addition. 





ENGINEERING “ MYSTERIES.” 
Is the so-called “good old times,” when the 
“education of the masses” was a thing not only un- 
heard of, but unthought of, it was a common custom 


to ascribe to supernatural all matters which jin 
could net be readily explained, Iaskily for us of the 


modern 
aid of the 


nineteenth century the of 
and the diffusion of knowledge by the 
ing press have dispelled the clouds 
which men’s minds were in former 


and an unexplained fact is with most people in these |i 


days an incentive to further inquiry, and not a cause 
of hopeless credulity. Notwithstanding i 

ever, the old love of nee Se was formerly of 
itself so great an aid to the belief in witchcraft, is far 
from being dead in the hearts of men, and its existence 
i prove es manner in which argh Oo 
persons t to encom with a 

which to less pejudioed—and. perhaps more careful— 
observers are totally devoid of all claim to be con- 
sidered otherwise simple and explicit. Nor 
this habit of endeavouring to render 
otherwise plain confined to 

paiety oteeine, classes. People who 
are to be found in every 

say, amongst engineers. 

which they do not themselves understand are 
as inex o> Gog accustomed to shelt 
their own want of know! “shee nt ee 
and research by lamenting the paucity of 0 
and the carrying out of more extensive 
investigations by others. 1 boiler explosion or the 
failure of a bridge is with these persons the result of 
some “ mysterious cause which further experiments 
are required to point out,” and so on with other 


Hpeeste 


many causes from assisting so promptly and effectually | matters. 
as might be desired. 








It is difficult to say whether the habit of which we 
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on the other hand, an engine is badly put together, no 
collection of i dats referring to other en- 
ines will be of any service in estimating that parti- 
cular case. 

Our contemporary, however, evidently holds opinions 
adverse 16 Our own, and “goes in” strongly for the 
“mist” theory, in support of which it gives an ac- 
count Of three different experiments, which we eanuot 
resist quoting here. Experiment No, 1 refers toa 
compound engine of the annular class, having cylinders 
about 35 in. and 15-in. in diameter respectively, and a 
stroke of 5 ft, “The exporiment,” to quote the words 
of our contemporary, “ consisted in shutting the steam 
off from the inner cylinder aud driving with the outer 
anoular piston alone. It was found that the engine, 
then indieating the same horse power as before, failed 
to drive the machinery at the proper speed; and it 
was not till the indicated horse power was augmented 
nearly 4) per cent. that the engine would do the work. 
On permitting the steam to find its way to the inner 
cylinder as before, the indicated horse power fell to the 
original point, the machinery heing driven at the proper 
speed. We shall not pretend to explain why this was 
the case. It is indeed difficult to understand why the 
fact that the inner cylinder, though open to the at- 
mosphere, took no steam, should so enormously re- 
duce the effective power of the engine. The facts are 
a’ we have broadly stated them, and there is no 
reason to think they would now want explanation 
if engineers had in times past devoted a little 
attention to the study of the phenomena of friction 
in the steam engine.” Considering that our con- 
temporary is a persistent oppovent of compound 
engines, we cannot but regard its publication of 
the foregoing “ fact” as a strong proof of its impar- 
tial dealing. Here we have it stated that a compound 
engine actually did a certain amount of work while in- 
dicating 40 per eent. less horse power than was re- 
quired when the engine was worked as if it had but a 
single cylinder! What advocate of compound engines 
would have been bold enough to make such a state- 
ment as this? Our contemporary does not attempt to 
explain matters—indeed to do so would be contrary 
to the spirit in which the article on which we are com- 
menting is written—and it can scarcely be expected 
that we, being ignorant of the details of the experi- 
ment, should supply the required explanation. We 
may, however, hazard a strong opinion that the extra 
power which the engine had to develop when steam 
was supplied to the annular cylinder only, was ex- 
pended m pumping air into and out of the central eylin- 
der, and that the friction of the engine itself was prac- 
tically the same under the two sets of circumstances. 
A eareful observer would of course have taken the indi- 
cator diagrams from the central cylinder to ascertain 
what the resistance due to pumping the air through the 
passages, &e., really was. 

The next experiments quoted by our contemporary 
are some made by the writer of the article himself on 
a rolling-mill engine in the north of England. This 
engine, which has a 30-ton fly-wheel, developes, it is 
stated, 2014 I.H.P. when in full work, whilst, when 
running with the mill empty, it, on one occasion, was 
found to indicate 74.8, and on avother occasion 35 
1.H.P. Tiris difference of nearly forty horse-power is 
evidently a source of much discomfort to our contem- 
porary, and we are half disposed to imagine that it is 
in the hope of getting some one to explam the matter 
that the article of which we are speaking has been 
written. We regret that in the absence of more full 
information as to the whole cireumstances of the 
case, we can but throw out a few suggestions as to 
the eause of the discrepancy recorded. ‘To some ex- 
tent the difference in the two results might Lave been 
due to the fact that when one set of diagrams was 
taken the engine was gaining speed, whilst in the other 
case its speed was being diminished, Then, again, 
the various bearings of the engine and rolls may have 
been better lubricated at one time than another, or a 
dozen other similar minor causes may have contri- 
bated to the result. Whatever the cause or causes 
may have been, however, our eontemporary may rest 
assured that they could have been discovered by proper 
investigation at the time the experiment was made. 

The last mysterious incident recorded by our con- 
temporary is the fuct that in the ease of one of Messrs, 
Howard’s double eylinder traction engines it wr: 
found that the indicated power which the engine had 
to develop, in order to run at a certain speed with a 
certain load on the brake, was less if the link was 
“notched up” and the engine worked expansively 
than if it was run in full gear with the throttle valve 
partly opea. Kespecting this experiment our con. 
temporary says: “The load on the brake, &c., re. 





maining absolutely unaltered ; oy ineer would 
predict that, under these circu ces, the result 
would be the same,” whereas we maintain that any 
engineer who really considered the matter .would 
have predicted what actually took place, namely, that 
the frictional resistances would be less whea workin 
expausively, although it is possible unless he had b 
an opportunity of examining that particular engine 
he might bave erred in estimating the amount of the 
reduction. Our contemporary concludes its account of 
this experiment by saying, “ How are these facts to 
be accounted for? Is it that the varying strain on 
moving surfaces in contact, due to the action of expand- 
ing steam, is attended with less frictional resistance 
than is prescnt when the metals are under the steadier 
strain of noa-expanding steam?. We shall uot pre- 
tend to answer these questions, There are the facts 
for the consideration of those interested.” We regret 
that the demands upon our space will not now peas 
us to explain the matter fully even for the benefit 
of our contemporary, but we may possibly take 
an early opportunity of doing so. Meanwhile we 
may remark that under certain circumstances, and par- 
ticularly in engines ruaning at a high speed, the 
friction arising from “the varying strain on moving 
surfaces in contact, due to the action of expanding 
steam,” is less than that due to “the steadier strain 
of nou-expanding steam,” and if any of our readers, or 
our contemporary, care to calculate the pressures on 
the rubbing surfaces under the two eircumstances— 
taking into account the stopping and starting of the 
reciprocating parts—they will find this to be the case. 
Further, when running with the link motion near mid- 
gear an engine bas much less slide valve friction to 
overcome tian when working in full gear, and it 
frequently happens, from the manner in which the link 
motion is arranged, that the slip of the block in the 
link is less under the former than the latter conditions. 
Moreover, in. the case of an engine which is much 
worked with the link notched up, the parts of the valve 
gear generally are worn so as to run more freely 
when thus arranged than in full gear. [a conclusion, 
we must state that we are very far from wishing to 
deter engineers from augmenting our stock of experi- 
mental data; on the contrary, we believe that. such 
data, if reliable, cannot be too abundant; buat we at 
the same time consider that what is principally re- 
uired is a clear appreciation, by the collectors of such 
date, of the value of completeness in their observations, 
and that, above all, no experimenter should be content 
to set down any discrepancy which he may discover in 
his results to an iaexpbenite cause; but that he should 
at once, while the opportanity exists, discover and 
record what that cause is. 


ALGERIA IN 1870. 

Tne exhibition of Algerian produce open at the 
Champs Elysées, Paris, though possessing great 
interest and value, cannot be considered complete, 
and fails to give the visitor that full knowledge of a 
country and its products whieh might be expected. 
In fact it isa matter of no little difficulty to obtain 
definite and dctailed information in France concerning 
Algeria, which, conquered and annexed in 1830, re- 
mains up to the present time, practically under the re- 
tarding influence of military law, so that while the 
army has done good service in reducing insurrections, 
exterminating wild animals, and improving the water 
supply by the construction of artesian wells, it has 
at the same time caused much dissatisfaction by the 
method of administration, the military courts, es- 
tablished under the title of Bureaux Arabes, being de- 
nounced as given to the undue taxation of native 
tribes, extended sometimes to pressure upon Christian 
and Jewish inhabitants; aud these despotic courses 
have induced many of the acts of retaliation and 
vengeance which the same power was then called upon 
to repress as rebellion. Now, however, that the re- 
sources and capabilities of this valuable acquisition to 
the French Government are beginning seriously to oc- 
cupy the attention of the home legislation, great 
efforts are being made to substitute a more satisfac- 
tory means of relieving the colony, and it is now only 
a month or two since, that the Deputy, Count Leopold 
Le Hon, demanded in an appeal the introduction of a 
civil instead of a military government to be established 
all over the country. Itis probable ¢hat before long 
this proposition will be taken into consideration, and 
mut in force, for the most earnest efforis are now 
Ding made to induce the settlement of emigrants in 
Algeria. Under existing circumstances, however, 
these attempts are not productive of very good results. 
French peasants prefer to remain where they are, and 
the emigrating Irish, to whom considerable imduce- 





ments are out, choose America rather thaa Algeria 
as their biopiet oo ‘ ing greater 
chances of success,’ ax om ; ‘moreover, a 
oom untrammefied by the operation of the Bureaux 
Arabes. ‘ i , , 

A main network of railways, the “ réseau spécial,” 
has been authorised for construction im Algeria, the 
French Company of the Paris- and Mediterranean 
Railway having procared the iow by a deerce 
of June, 1863. This network at present comprises 
first, a total length of 265 miles, extending between 
—_ aud Oran; this is divided into sections as 
ollows : 


1. Algiers to Bon-Medfa —..., wot éod 
2. Bon-Medfa to Affreville ... ose ode 
3. Affreville to Orléansville ... eee eee 
4. Orléansville to Religane ... ose o 54h 
5. Religane to Oraa ... SU4 


265 

Of these sections the Algiers and Bon-Medfa line 
56} miles long, is open; the next length between 
Bon-Medfa and Affreville, 18} miles, is now in pro- 
gress, and will be opened at the end of the present 
year; upon it is a tunnel 1$ miles long. The two 
following sections connecting Affreville to Religane 
are to be completed in October and June, 1870, re- 
spectively; while the last length of the réseau from 
Religane to Oran, 80} miles long, is now opened for 
traffic. 

Tue second division of the railway system consists 
only of 56 miles of lines between Phillipville and 
Constantine, and which is to be completed in the 
course of the present month. 

The following figures give the cost of the different 
railways, collectively, as nearly as can be obtained : 

£ 


Algiers and Oran line, 1869 ove ewe 716,852 

Phillipeville and Constantine line, 1869 ¢... 405,016 

Rolling stock and plant... ove ove 155,868 

1,277,734 

Amount expended prior to December, 1868 = 4,683,558 

£4,961,292 

An association under the title of the Société 
Générale Algérienne is at the present time actively 
engaged in the attempt to colonise and to develop the 
natural resources of Algeria; their efforts have in- 
deed been marked. by: considerable success hitherto, 
and, when, as it is soon hoped the military will give 
place to civil administration, the society predicts for 
itself a most successful future, and incalculable benefits 
to the colony. The company is, indeed, at present in 
quite a flourishing condition, it having been enabled to 
declare a dividend of 9 per cent. upon its capital for 
the past year, the net. profits for 1869 having 
amounted to 30,296/., of which one-tenth was. laid 
aside as a reserve fund. The total reserve fund of the 
company amounts now to $770/., and there appears 
to be a cert ainty of far greater prosperity so soon as 
the arbitrary regulations now in force are removed, 
and settlers will feel safe in purchasing larger areas 
of ground for the establishment of extensive farms, 
and which, at the present. time, they are not disposed 
to do. 

‘Lhe business of the Société Générale Algérienne is 
to supply colonists with land, houses, plant, and money, 
all advanced at a reasonable rate, aud which is repaid 
out of the proceeds of the farm gradually, the company 
taking good eare that their advances are secured, and 
looking after their own interests, while tlie property 
thus held by the colonists is saddled with liability. 

At present, indeed, the operations of tiis company 
are being conducted on a very extended scale, and 
include a co-operation with the French Government, as 
well as the Algerian authorities, which will tend greatly 
to promote the prosperity of the country, and stimulate 
the progress of colonisation. ‘Thus.the Association 
has pledged itself to the former to advance the sum of 
4,000,000/, within six years, to be expended upon im- 
provements which will.open up the country. It is 
sroposed that this amount ‘shall be apportioned as 
follows: 

£ 
1. For lighthouses and harbours e- 1,447,600 
2. For roads ees oe ove eos 1,914,720 
3. For drainage and irrigation ... an 456,680 
4. For plantations... eee eee «. 120,000 
5, Submarine telegraph cables ... ova 60,000 


£4,000,000 
Of this sum, two-thirds have been already advanced. 
By an Imperial Decree, dated the Ist of September, 
1869, a lease of 247,000 acres of Jand was conceded 
to the company, situated in the provinces of Algiers, 
aud Oran, hear Bone and near Constantine, subject to 
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reclanvation of the lake -o , having 


32,110 acres, and which is'to become the property of 


the reclaimers, 
It appears, therefore, that the association is the 


most ym agent in the promotion of A > Pe 
8%, a published statistics show. a 
nce inthe amount of land they. let out on 


colonists, seeds and implements of cores are im- 
ee ~ te society-and advanced to the 

and. The following fieures show the rates at which 
property may be’ purchased by ‘annual payments : 


g, 


First ; for only: A 
s. a. 

For a period of 20 years ... eee 4 © per aere. 
" fet Bg ere) | ae 4 6 
” a Le Ee eo 5 10 

Second ; for buildings per 407, of value : 

Fora period of 20 years... so. 7 6 
” ” ” “- ore 87 of 
10 1143 11 
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Public works in Algeria otherwise than those under- 
taken by the’ society, andthe Paris, Lyons, and 
Mediterranean Hailway Company, progress . slowly. 
There is in course of construction a new harbour ‘at 
Philtipsville, and works of some importance are also 
goitig forward at Algiers and Ordn. The Messageries 
[mpériales Company’s steamers ply regularly between 
Marseilles and Algeria (Algiers and Oran), besides 
other services, which do. not receive subsidies from the 
Government, 

The mines ‘of Algeria lave never been properly 
worked. Those. of Moozaia (Tenés) and of Gare 
Rooban contain sulphurets of copper and lead, to- 
gether with silver, antimony, &c., but the mineral re- 
sources require to be largely and systematically worked 
before they can add anything to the wealth or pros- 
perity of the colony, 





NAVAL CONSTRUCTION, 

Ovr readers will remember that a few’ weeks ago 
we reviewed a book on shipbuildiog by Commander 
Meade, of the United States Navy. They will also re- 
member that we condemned this work for its contents, 
and that we did. not. manifest feelings of the highest 
respect for the manner in which it. had been manufac- 
tured. This has given rise to an article in the New 
York Army and Nacy Journal for the 7ih May, in 
which we are accused of having treated Commander 
Meade with unfairness and prejudice. We will briefly 
examine this charge, and ‘first, with regard'to the ques- 
tion of acknowledgments, we distinctly drew atten- 
tion to those which the author has made, and we in- 
timated that they, though apparently candid, were in 
reality misleading. Our contemporary does not at- 
tempt to meet this change, but takes refuge in the 
general statement “that the author throughout the 
work gives his readers: distinctly to understand 
that he claims no. merit of originality, but 
has compiled the work for the usé of seafaring 
men from the authorities quoted im the «pre: 
face.’ This was a bold statement to make, for 
the fact is that “the author throughout the 
work” does nothing of the kind. Our case is easily 
restated. The preface, to which our contemporary 
refers, and to which we also directed attention, says, 
“the matter contained in this volume has been mainly 
gathered from such standard works as those of Scott 
Russell, Rankine, ~-Murray, and Knowles, with some 
assistance from Fairbairn, Fishbourne, Marrett, and 
Peake.” Will any one say that these words are cal- 
culated to lead readers to suspect that about a third of 
the book is made up of terbatin extracts from Peake ; 
or that, Mr. Scott Russell’s work being excepted, the 
other books have scarcely been “ compiled” from at 
at all? Yet such is the fact. 

Mr. Peake’s is well known to be a cheap elementary 
book, treating almost. entirely of the practice of the 
Admiralty service in the days when wooden line-of- 
batile ships were in their prime. Its elementary 
character; no doubt, rendered it an easy prey, and 
fact probably accounts for its being so largely 
although it does not aceount for the insufficient ac- 
knowledgment, We leave this, however, to be 
accounted for by the more impartial pen of our con, 
emporary. 

We pass over a charge our contemporary makes 
against us of having misrepresented the author in one 
passage, because the quoted by him bears 
exactly the méahing we gave to it, if it means any- 
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passages themselves, as printed in Commande 
se, sad mgr een anya indicate 
had been “ borrowed” from anybody. 
time, however, that we were on dangerous 
assuming a existed in the book which 
could not be to some one else, and wate 
we expressed our doubts. Having to 
in whieh we could nothing 
author of a single , whi 
sense and doubtful mneaning 
we selected a few which could be fairly and easily 
a, and assumed they might be the author’s. 
‘hese turn out to have becn copied by Commander 
Meade from Mr; Scott Russell. This is the absurd 
blunder whieh is ascribed to us, and for which we 
are to be handed over “to the tender mercies of 
Mr. Seott Russell.” We are not wanting in respect 
for the talents of the latter gentleman ; but we are 
certainly unprepared to accept the view that a force 
can balance a couple, or that a ship can have “ spon- 
taneous rolling motion,” because such things appear 
in Mr, Scott Russell’s work. Our contemporary 
thinks otherwise, and appears to entertain the belief 
that apy “ compiler” only to make verbatim ex- 
tracts in order to be safe. Our readers will, we think, 
rather ineline to the opinion that one of the chief re- 
quisites for undertaking a “compilation,” that. shall 
be worthy cf the name, is the ability to separate the 
vague or mistaken views expressed by the authors 
drawn upon from the true and useful principles con- 
tainéd in their works. This is still more essential 
when the book thus produced is intended for a class 
of readers who cannot. be expected to exercise sound 
criticism on the higher branches of naval architecture, 
however popularly expressed. 
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Tue Istuwvs or Darien Sarre Canat.—The latest 
advices from Bogota (United States of Columbia) are to the 
17th of April, to the effect that the treaty for the ship canal 
was being read a second time and discussed article by article. 
The route in the neighbourhood of Caledonia Bay (Darien) 
having been declared impracticable, the expedition had moved 
up the Gulf of San Blas, and had there commenced opera- 
tions, 

Messrs. Bass axp Co.'s Baewerres.—Extent of premises, 
60 acres; amount of purchase at aglow acre 180,0001, 
Quantity of malt made on the i uring the season, 
5200 quarters per week. The greatest quantity of malt 
brewed during the year was close upon 190,000 qrs. Quantity 
of land to grow the barley, at 44 qrs. per acre, 42,200 acres. 
The quantity of hops used in the same period was 23,000 
ewt. Quantity of coals used during the brewing season, 160 
tons per day. Amount paid for malt tax, 1s9,3141., and 
licence duty, 80941., or a little 600/. per day, Amount of 
six months’ traflie by rail to and from the brewery premises, 
134,195 tons ; quantity of trucks used during the same peri 
69,654, or 452 per day. Amount of carriage y the 
railway companies during the same period, 67,5981, 4s. 4d., 
or 11,2661, 7s. 4d. per month. This is exclusive of many 
thousand tons of received and forwarded by highways. 
Number of casks in use in the trade, 500,000. Number of 
men and boys employed in Burton alone, 1,834. The amount 

id in wages is over 20001. per week. Number of horses, 
FO to 80; number of locomotives, 4, equal to 820 horses; 
number of engines, 26, equal te 432 horses. Kxtent of pri- 
vate railway, over five miles.—~ Licensed Victuallers’ 
Guardian. 








Tux Metrorottas axp Merroroiitaw Disraicr Rait- 
ways,—On Tuesday last the special committee of the House of 
Lords to which these Bills ferred luded their labou 
in the Painted Chamber. The members of the committee 
were Lord E, (chairman), Earl Somers, Lord Temple- 
more, Lord Lurgan, and Lord Churston. After evidence 
cig-Sipepings ted-eeneeiiter Serjeant Bargod Vand 
way pany, jeant 
Mr. Denison, Q.C., the room was and on re-ad- 





mission of strangers, after deliberation for about half-an- hour, 
Lord the chairman, said the committee ‘had be- 
stowed the most amzious attention upon the Bill, and had 


listened attentively and carefull conenaved fe. satan Stes 
ments for and against it which had been adduced by 
learned counsel engaged in the investigation. The committee 
paar Herel wher p-ogahe athe wn: that 
portion ef the Bill which authorised the ion of the rail- 
way from Bread-street to the Mansion-house. Then, with 
respect to the Railway Bill, the committee 
would not consent to the abandonment of the railway exten- 
uare, At the same time they 


sion; from. ‘to Trinity 
were > "to recomumend thet there should be an exten- 
sion of time if it were desired 


the West Side Elevated: h 
Battery Point to Thirtieth«street. In this railway, the sup- 


porting pillars are placed in a single file at intervals of 
about 20 ft. along the centre line, which for the most part 
is the curb of the street; these pillars have brackets at the 
top supporting continuous girders that carry the ralis. The 
carriages are small affairs, propelled by endless wire ropes, 
worked by a stationary engine and drum. The stations 
are placed at certain intervals, on the first-floor of houses 
appropriated for the purpose, and approached by special 
stairways, short bridges thrown across from the house to 
the railway making the connexion for passengers. Some- 
what similar to this scheme, but more comprehensive in its 
intentions, is Mr. Ternple Humphreys’ post and railway, 
exhibited by Mr. J. Its main object, however, 
appears to be for the rapid and cheap construction of lines 
in new countries, or through districts where the traffic will 
not allow of more expensive form of railway. It consists 
simply of a series of single timber posts driven into the 
ground at short.intervals, or cast or wrought-iron pillars 
with screw foundations, or if advisable, 

concrete dwarf walls may. be used, 
them, In the case of timber and iron posts, the ends arc 
capped with cast-iron heads, that. serve as chairs to which 
the rails are attached, the gauge of the line being about 
18 in., and the rails being stiffened by transverse bracing in 
the spaces between the posts. It will be evident that 
whatever the advantages auch a system as this may possess, 
at least rapidity and cheapness of would be 
obtained. In ranging round curves the pusts would be in- 
clined to any required angle, to give the necessary cant to 
the rails, and in passing over bad ground an alternate in- 
clination would be given to each pile, so as to obtain a 
binder having a greater lateral rigidity. 

It is proposed. in crossing over large streams, or other 
impediments requiring considerable spans to employ single 
girders supported on cylinder, the upper flange of the 
girder carrying the rail. At points and crossings special 
appliances would be necessary, and, when required, certain 
lengths of the line would be moved bodily to make con- 
nexion with a branch railway, sach length turning on a 
centre, and being supported upon a framework running on 
wheels, and rails laid transversely upon the ground. The 
rolling stock proposed by Mr. Humphreys for this novel 
system of railway is also peculiar. The carriages. are 
arranged pannier-wise, and the rail level stantls.at or above 
the centre of gravity of the vehicle, the passenger aecom- 
modation being on each side of the line, the seats being, by 
preference, arranged longitudinally,. The car are 
divided lengthwise inte three parts, two of which, over- 
hanging the railway, are devoted te goods or passengers, 
and the central space being occupied by the wheels and 
eentral bracing of the carriage, The vehicle is roofed ovet 
for its whole width. la addition to the upper aud main 
wheels of the carriage, smaller check wheels are placed 
beneath so as to bear on the underside of the rail when re- 
quired, the amount of “ grip” being thus under controi. it 
will be seen that means are provided for facilitating the 
ascent of stoep inclines and the passage of sharp curves. 
The freight wagons would be constructed in a similar 
manner, and may, if desired, be arranged with additional 
wheels of the ordinary gauge to enable them to be run in~ 
differently upon a regular road as well as on the foot and 
rail way, thus obviating the necessity of breaking bulk. Ju 
connexion with this system Mr. Humphreys also proposes 
a special locomotive adapted for the trafic, but which we 
need not describe here, a8 it was not exhibited, fe shall 


practical shape. 
that it may be used with better advantage than Hedgson's 
system of wire tramways, which has of late been brought 
into notice. 

The switch-lock, and signalling apparatus exhibited by 
Mr. J. Brunton, attracted a gvod deal of attention. The 
improvements claimed are as follows; 

1. That the switch or point, when either completely 
opened or closed, shall be so ‘fixed in its position that the 
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these movements cannot be interfered with by any care- 
lessness on the part of the pointaman. 

On the underside of the switch point or movable rail is 
placed a stud, which may be made to carry a friction roller 


& 


the railway, and in communication with the switch levers. 
Upon the circumference of the cam, one above and one below, 
are placed two blocking pieces which bear against the foot 
of the movable rail, effectually locking it when open or shut, 
a cast-iron bracket being formed upon the bed plate carrying 
the cam spindle, and terminating in a blocking piece, which 
forms an abutment for the wing just mentioned, as being 
formed on the cam. When the switch is closed, this 
latter is interposed between the foot of the switch and the 
blocking piece, and when it is open the movable rail itself 
is held fast between the wing on the cam and the fixed 
abutment. To prevent the accidental lifting of the rail, a 
toe is formed in its extremity which fits into a projection 
on the adjacent chair, and holds it tightly in position. To 
actuate the cams, Mr. Brunton introduces a series of ares, 
working into each other, and provided with independent 
levers, connected with signal rods or wires. The arcs or 
sectors interlock one with another in such a manner, that it 
is impossible to throw over the switch rails into any posi- 
tion without suck a change being clearly indicated by the 
signals. 

We have already illustrated Knowles’s system of perma- 
nent way (see ENGINEERING, page 297, of present volume), 
and the models of which were contributed by Mr. W. 
Bellingham, the London agent for the inventor. It will 
be remembered that this system consists of the application 
of wrought-iron sleeper plates rolled with projections on 
their upper sides for the purpose of securing the light side 
pieces that serve as chairs or fish-plates for the rails, as the 
case may be, the road being stiffened by light transverse 
bracing. 

Mr. Cockburo Muir's arrangement of iron permanent way 
was also exhibited; rectangular concave cast-iron sleepers, 
with lugs projecting on the upper face to hold and retain 
the rail, and iron cross-ties kept in position by keys, and 
passed through openings provided for the purpose in the 
chair. 

A fortnight since we devoted considerable space to the 
illustration and description of Mr. G. Featherstone Griffin's 
improved permanent way, several models of which were 
shown, the old as well as the new systems. In alluding to 
this plan the other day we omitted in our specification of 
number of parts, cost, &c., per mile of line to compare it with 
a mile of ordinary first-class road ; we shall shortly recur 
to this subject, as the figures show a large balance in 
favour of Mr. Griffin’s system. 

Approximating to this latter was Mr. William Bridges 
Adams's model, with its intermittent longitudinal double 
sleepers and light cross-ties, a lighter construction, however, 
in all respects. 

Mr. T. A. Rochussen represented Mr. Hilf in his perma- 
nent way, employed, so said the announcement, “ on all the 
authorised Russian State railways—the Rhenish, Nassau, 
Palatinate, and other railways.” If this be so, Mr. Hilf must 
have some large orders on hand, also a heavy business in 
the way of maintenance and repairs, if we may judge of 
the full-sized model exhibited, for most assuredly the small 
lugs placed on the metal slteper for holding down the rail 
would quickly yield under heavy traffic. 

We may conclude our notice of permanent way exhibits 
with a passing reference to W. Gregory's cushion sleeper 
system, a plan in which cast-iron sleepers are used with a 
space between the bedplate and the under side of the rail, 
the said space being packed with wood—bence the title. 
We think that, considering the innumerable varieties of 
permanent way now struggling for existence, that the Con- 
versazione was fortunate in not being flooded with them ; 
probably, however, a judicious selection was exercised. 


Docks, Harnours, anp Bripags, 


Mr. H. N. Maynard contributed an excellent model of 
his system of sinking screw piles in deep water. We shall 
publish drawings of this in a week or two, and need there- 
fore only briefly refer to it here. The model made to a 
seale of about Zin. to the foot, showed a group of three 
piles, fitted on a stand, the top of which represented the 
level of a floating stage or barge, while the screws at the 
bottom were in position for screwing down by means of the 
capstan from the stage above. The object of this arrange- 
ment is to combine the advantages of solid wrought-iron 
piles with the facilities cast-iron piles afford for bracing, and 
in this instance the wrought-iron pile forms the principal 
supporting power, while cast-iron cylinders in lengths are 
placed over it, taking their bearing at the bottom, and being 
braced together in the ordinary manner. The drawings 
exhibited by Mr. Maynard showed a great variety of ap- 
plications of his system. 

Lieutenant-Colonel A. Clarke, R.E., exhibited an in- 


Extension, 
have been 


around, 

opening upon a gallery that runs around the bath a 
little above the water level. Asa model this exhibit was 
very complete, all the contrivarces being shown to their 
proper scale. An adjustable awning overhead provided the 
means for covering the bath if desired. 

Mr. Dixon sent also two examples of breakwater design, 
one of ordinary construction, and showing an extension 
into a pier, the other formed seaward with wrought-iron 
cylinders braced stiffly to a system of piles. 


NAVAL AND Mitirary Enoineenina, 

Captain A. Moncrieff was the exhibitor of two highly in- 
teresting models, the one showing his well-known gun car- 
riage, as adapted for land service, and the other his more 
recently invented hydro-pneumatic gun carriage intended 
for use on shipboard. Of the first model it is unnecessary 
that we should speak here, as the invention it illustrated is 
now well understood; but of Captain Moncrieff’s naval 
carriage we must give a brief deseription. Perhaps the 
subjoined rough sketch diagram will assist us in doing this. 
According to Captain Moncrieff’s plan, then, the gun car- 
riage is connected to what we may term the supporting 
frame, by two pairs of links, aa, the connexion, in fact, 
being similar to that between two parts of a common 
parallel ruler. Beneath the carriage is placed a hydraulic 
press cylinder, the ram of this press having a T-shaped 
head, which is provided with a pair of rollers bearing against 
the under sides of the carriage frame, as shown at b. The 
hydraulic press cylinder communicates, by means of the 
pipe, cc, with the air vessel, d, the water being pumped into 
the apparatus, so that the air in this vessel is maintained at 
a considerable pressure. A valve, opening towards the 
air vessel, is placed in the valve box, e, and a pipe 
fitted with a cock at /, is provided, to allow the water to 
pass by the valve when required. To raise the gun, all 
that has to be done is to open the cock, { when the pressure 
of the air in the air - vessel forces the water into the 
hydraulic press cylinder, raising the ram and bringing the 
parts into the positions shown by the dotted lines. On the 
gun being fired, on the other hand, the recoil forces the car- 


riage backwards and downwards, depresses the plunger, 
and forces the water back into the air vessel, past the valve 
at ¢, the cock, f, being closed as soon as the gun is raised. 
As the gun-carriage becomes depressed, it encounters an in- 
creasing resistance, partly from the altered position of the 
radius links, and partly from the increasing pressure in the 
air vessel, and the arrangement is thus such as to bring the 
gun to a state of rest very easily and quietly. The pipe, ¢, 
is extended at Ato a pump for supplying water lost by 
leakage, a cock being provided at g, to shut off the com- 
munication with this pump when it is not in use. Our 
sketch, of course, only conveys a slight outline of the 
principle of Captain Moncrieff’s highly ingenious plans; of 
the details of those plans we hope to speak on a future oc- 
casion, when we shall be able to do more justice to the skill 
and perseverance with which they have been perfected. 

Conspicuous among the military and naval collections 
were the notable examples of Sir Joseph Whitworth’s metal 
and the results of experiments of firing in cast-iron cylin- 
ders. It will be remembered that some time since General 
Lefroy expressed the conviction that good cast iron may be 
made to show as great powers of resistance as those the 
Whitworth metal was proved to possess. The cylinder, the 
trials with which had established this opinion, was exhibited 
on Tuesday. It is 26 in. long, and 7.833 in. external diameter, 
its weight being 3121b. The ends of this cylinder were 
closed up with a solid steel plug, one of which was perforated 
with a lined vent for firing the charge. Altogether, 46.5 Ib. 
of powder were burnt in this cylinder in 31 rounds, each, 
with 24 oz. of powder. These experiments showed an in- 
side enlargement after the last round of .1903 in., and on 
the outside of .0485in., the normal diameter of the bore 
being 2.5622 in. 

Beside this cylinder, in two boxes were deposited the re- 
mains of two cast-iron cylinders made in a similar manner. 
The first of them, 26 in. long, 7.833 in. external diameter, 
and 2.56 in. diameter inside, and weighing 2911b. was 
closed at the ends with iron plugs and fired with a charge 





of 3 oz., which burst it into thirty fragments. The second 





cylinder was somewhat similar, but was lined with a tube 
of wrought iron to represent the pattern of converted ord- 
nance now in vogue. This naturally 

four rounds having been fired from it 

of powder respectively. After the 

with the 8 oz. charge an enlargement 

meter of .0317 in. was registered, 

being .0017 in. 

in 181 fragments, 174 pieces of 

wrought iron. 

Captain A. Noble's chronoscope for recording 

servation on the velocity with which a 

different parts of the bore of a gun, was one of the most 


It consists-of half-a-dozen discs placed on 
dises being put in motion by means of a 
and their relative velocity being regulated 
toothed wheels. 

An uniform and very rapid rotation is thus imparted to 
the dises; each of which bears a certain ratio to the 
one preceding it. Knowing the speed of one, therefore, the 
velocity of the most rapidly revolving discs can be easily 
calculated ; and by a special clock-work arrangement the 
precise speed to hundredths of a second can be indicated at 
any moment. Supposing the first toothed wheel to describe 
5 revolutions within a second, the last of the series would 
revolve 750 times—in the same space of time—such being 
the ratio of one disc to the other. The weight is so arranged 
that any required speed can be obtained. The speed is 
generally—taking the velocity at the circumference—from 
1000 to 1200 in. per second. If it were exactly 1000 in. 
per second, an inch of rotation at the circumference of the 
wheel would represent the thousandth part of a second: and 
so by an arrangement attached to the instrument, the read- 
ing can be read to the thousandth part of a second; 
the time actually capable of being measured, so far as the 
rotation of the wheel was concerned, was the millionth 
part of a second. From experiments made at Woolwich 
to determine the speed, it was found that 750 revolu- 
tions were made in 24.4 seconds, second and third 
experiments giving 24.2 and 23.9 seconds respec- 
tively. Another series of experiments gave the 750 re- 
volutions in 23.4, 23.5, and 23.4 seconds, and on a third 
occasion 23.3, 23.4, and 23.5 seconds, The instrument is, 
therefore, almost absolutely accurate. In measuring the 
velocity of a projectile, the primary wire of an induction 
coil is attached to any point of the barrel of the gun, or a 
set of wires might be so attached at intervals along the 
barrel, and at the instant of the passing of the shot, the wire 
or wires are cut by the projectile, and an impression is left 
upon the disc, which is covered with prepared paper for re- 
ceiving the’ spark. Each of the discs can be attached to . 
some portion of the gun barrel by a separate coil, and the 
precise moment of time at which the shot passed the iden- 
tieal spot is most accurately recorded upon the disc. 

As might be expected, the collection of naval models was 
excellent, ten having been exhibited, and all of them of 
beautiful workmanship. Of these, Mr. E. J. Reed, C.B., 
Chief Constructor of the Navy, sent four models showing 
the construction to a half-inch scale of H.M. ships Incon- 
stant, Devastation, Rupert, and Bellerophon. The Thames 
Iron Works Company contributed one, a half model of the 
Fethi Balend Turkish frigate, while Messrs. Laird Brothers 
forwarded four, being models of the Dutch ironclad monitors, 
Heiligerlee and Krokodil, the Dutch ironclad ram De Stier, 
and H.M. steam turret ship Captain. 

Mr. Angelo J. Sedley contributed a model of a “ twin 

passenger iron steamer” for the Channel traffic, which, we 
believe, was prepared for the Society of Arts’ recent com. 
petition. The length of this boat is given as 432 ft.; and 
the extreme breadth 97 ft. Gin.; her capacity is 1600 
tons. 
A model of a life ship was sent by Captain Hans Busk, 
showing a vessel carried upon two water-tight pontoons, 
spaced some distance apart, and over which is placed the 
lower deck. ‘The pontoons run nearly the whole length of 
the vessel, and are divided into a number of water-tight 
compartments ; the outer sides are curved to suit the run of 
the boats, but the inner sides are flat, and parallel to each 
other for their whole length, and in the centre between them 
is a metal casing, within which works a sliding keel, divided 
vertically amidships, and suspended from the lower deck. 
Either portion of the keel can be raised or lowered by means 
of rods, or in case of contact with the bottom the keel 
would rise of itself. The vessel would be driven by a screw, 
and is arched over with a close deck. Her length would be 
125 ft.; her beam, amidships, 30 ft.; the width of the 
pontoons, 7 ft. 6 in., and their depth 5 ft. 

Mr. J. Northcote’s cartridge loading and turning over 
machine is a neat and ingeniovs contrivance for rapidly 
filling cartridges. The apparatus is clamped on to a bench, 
and consists of a leather hopper having a diaphragm in the 
middle, the one compartment being fed with powder and the 
other with shot ; small sluices are fixed at the bottom of this 
hopper to draw off the contents when desired. Immediately 
beneath is a feeding valve graduated to denote the charge 
intended to be placed in the cartridge, which is placed in a 
chamber beneath with the open end upward. The powder 
being fed from the hopper to the cartridge, the wad is in- 
troduced, and a spring stamper is forced down upon it, com- 
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pressing the powder and throwing the 
similar process is then followed 
second wad being driven home, the 
turned over, and the cartridge is 
ward motion of a handle, which 
chamber in which the cartridge is placed. 


Sanrrary EnNGmveerine, 


Mr. Baldwin Latham exhibited a sewage extractor 
similar to that shown last year, and a sewer ventilator, 
the arrangement of which has already been published in 
Enorneerixe. This ventilator is fitted with a spiral tray 
containing oxidising material, an annular space being left 
around the tray to contain dust and dirt falling in from the 
street; the gases rising from the séwer are kept from 
escaping by means of a sand trap, as all the exhalations 
passing up the ventilator are brought into contact with the 
oxidising material contained in the spiral trays, or the puri- 
fying agent may be placed in a mass, and the gases can be 
passed through; this plan, however, does not possess the 
advantages of the spiral arrangement. 


the bottom 


MECHANICAL ENGINEERING, 


In the department of mechanical engineering the most 
important exhibit was a set of apparatus for making 
metallic castings under pressure, shown by Mr. W. R. Roe- 
buck. This apparatus consisted of appliances for carrying 
out the system of producing castings designed by Mr. J. C. 
Smith, of Somerville, U.S., and Mr. Jessie A. Locke, of 
Boston, U.S.—a system of which we gave an account in 
February last (vide page 83 of the present volume), and 
which appears destined to take a very high place in the in- 
dustrial arts. Our former notice of Messrs. Smith and 
Locke's system was accompanied by engravings of one ar- 
rangement of machinery employed by them for casting 
wood serews and similar small articles, whereas the ap- 
pliances exhibited by Mr. Roebuck on Tuesday night last 
were adapted for making larger castings, such as door 
plates, book-binders’ dies, stereotype plates, &c. The whole 
process of making the moulds for these castings was shown 
by the attendants of the apparatus exhibited, and a highly 
ingenious and interesting one it is, In the first place, the 
metal or other pattern is brushed over with paraffine—the 
coating thus given serving to prevent the adhesion of the 








materials forming the mould—and it is next laid on 
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than a general description of this method of producing 
castings, and we must therefore leave many details con- 
nected with it for future notice. We must, however, pay a 
tribute of praise to the examples of its capabilities ex- 
hibited by Mr. Roebuck. These included reproductions in 
brass of elaborate dies, chased work, bas-reliefs, electro- 
types from wood engravings,* &c., all the samples having 
a finish as perfect as the models from which they were pro- 
duced. The perfect “face” upon these castings is indeed 
something astonishing, and an examination of the castings 
themselves is really necessary to enable it to be appreciated. 
In fact, it is difficult to know which to admire most, the 
perfection of the products or the ingenuity and complete- 
ness of the arrangements by which they are obtained. 
Messrs. Smith and Locke's process has for some months 
past been successfully worked by the Metallic Compression 
Casting Company, of Boston, U.S., and from the arrange- 
ments which we are informed have being already made, we 
anticipate that it will shortly be in operation on a most ex- 
tensive scale in this country. It is intended to apply the 
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SPECIMEN PRINTED FROM A BRASS CASTING MADE FROM A WOODCUT BY MESSRS, SMITH AND LOCKE’S PROCESS, 
—_— 


a metal plate face uppermost, and is coated with a thin 
layer of clay “slip” applied by a stiff brash. This “slip” 
is made by simply mixing water with clay in very fine 
particles obtained by precipitation, and it serves to give 
to the mould the exceedingly fine and smooth face to which 
the perfection of the castings is in no small measure due. 
The pattern having been coated with slip is placed, while 
the latter is still moist, on the bed of a screw or hydraulic 
press, the plate carrying the pattern fitting guides on this 
bed accurately. While in this position the plate just 
mentioned is surrounded by a kind of jointed frame or flask 
which forms the sides of the mould, and the pattern is then 
covered with a layer of finely powdered burnt clay which is 
passed through a sieve. Over this again is placed sufficient 
of the powdered clay, unsifted, to fill the flask, and the 
latter is then pushed forward on the guides already referred 
to, until it is brought directly under the plunger of the 
press, this planger having its head shaped so as to fit the flask 
accurately. In the press exhibited last Tuesday by Mr. Roe- 
buck, the pressure was applied by a screw; but in carrying 
out the process on a manufacturing scale it would of course be 
preferable to employ hydraulic power. The mould is allowed 
to remain in the press two or three minutes, until the mois- 
ture of the slip has been almost completely absorbed by the 
dry clay, and it is then removed and the frame, or flask, 
taken apart, when it is found that the powdered clay has, 
by the intense pressure, been formed into a compact block 
sufficiently tenacious to enable it to be handled without 





danger s> long as a moderate amount of care is used. This 
block being tarned over the plate on which the pattern | 
rested is lifted off and finally the pattern itself is carefully | 
drawn, small pneumatic handles which act like “suckers” | 
being employed to facilitate this operation. The moulds | 
produced in the manner we have explained are subsequently 
baked or burnt, this portion of the process, however, of | 
‘ourse, not being shown at the conversazione. 

We must now describe the apparatus for carrying out | 
the casting process. This, in the form exhibited by Mr. 
Roebuck, consisted of a kind of strong cast-iron box | 


system not only to producing castings] in brass, but also in 
steel, and we understand that an attempt will shortly be made 
to employ it for the production of large castings in Bessemer 
steel, taken direct from the converter. Amongst the examples 
exhibited on Tuesday were some files cast in brass, and having 
the teeth as sharp as if they had been cut in the ordinary 
way. These were, of course, shown merely as samples ; but 
some similar castings are now about to be made in steel by 
the process, and if these are successful, the effect will be to 
almost revolutionise the file manufacture. Indeed, the very 
low cost at which moulds, however elaborate, can be pro- 
duced, the perfection of the castings obtained, and the fact 
that scarcely any skilled labour is required for their produc- 
tion, combine to render Messrs. Smith and Locke’s process one 
capable of such extensive application, and of such vast com- 
mercial value, that we think we are amply justified in giving 
so much space as we have done to a notice of it. 

Another important exhibit belonging to the department 
of mechanical engineering was a small steam engine adapted 
for driving sewing machines and similar light work. This 
engine, which was exhibited by Mr. H. Chapman, was one 
constructed by MM. Mignon and Rouart, of Paris, on the 
plans of M. iippolyte Fontaine, and as we intend, next 
week, to publish engravings of it, we shall content ourselves 
with a short description here. The apparatas consists of a 
small vertical boiler, heated by several Bunsen burners, the 
supply of gas to these burners being governed by a very 
simple automatic arrangement dependent for its action upon 
the pressure of the steam. Thus as this pressure rises the 
supply of gas is diminished, the adjustment being such that 
practically the steam is maintained constantly at any pres- 
sure to which the apparatus is set. The engine, which is 
of very simple construction, is carried by the boiler, and 
the latter is of such capacity as to contain sufficient water 
for a day's supply. In using the apparatus, therefore, all 
that is necessary is to charge the boiler in the morning and 





* We give on the present e an ing printed 
from « casting made by the quem cf hich wo oon openly 


having a movable top and side, and fitted at one end | ing, this casting having been made from an ordinary wood- 
with a screw for forcing the moulds placed in the | cut as a model. 








in which B is the valve box containing the cylindrical 


of the main valve is placed a smaller valve, which can be 
lifted by means of the eccentric and rod, as shown. When 
this small valve is lifted the water at once 

the top of the large valve, the small hole alread 
not being capable of maintaining the supply, and, this being 
the case, the large valve ceases to be in equilibrium, and is 
lifted by the pressure of the water, On the small valve 
being closed, the water accumulates in the top of the valve 
box, the equilibrium is restored, and the large valve falls by 
its own weight. The arrangement is a very ingenious one, 
and it enables the water to be turned on and off with great 
ease. 

Messrs, T. Brown and Co. exhibited specimens of Mr. J. 
P. Wendell’s self-lu bearing for railway rolling 
stock. The bearing was lately described in the Journal of 
the Franklin Institute as follows : 

“This invention consists of a journal bearing, which can 
be adapted to any form of box. It is cast with an ofl 
chamber in its mass communicating with several circular 
openings on opposite sides of the face of the bearing, which 
openings are completely filled by pads of asbestos, black 
lead, and paper pulp (or other porous material), which re- 

Fro. 1. 





ceive a graduated supply of oil from the chamber through 
openings, and distribute the same constantly upon 

metal surface when in motion. There are also two 
small opénings in the centre of the face, into each of which 
a fitted connecting with the oil reservoir; and 
either class of these openings has been found to furnish 
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Mesars. Perry's works at 
and attracted much attention. They were accompanied by 
a cumber of samples illustrative of the various processes 
through which steel pens pass in the course of manufacture, 
and we believe that if space had been available a complete 
set of pen-imaking machinery would have been exhibited. 

Mr. J. Grafton Jones showed one of his hydraulic wedges 
for getting coal, this apparatus consisting of bar containing 
a small hydraulic press cylinder, the plunger of which is 
made to force forward a wedge, and thus separate a pair 
of blocks which press upon the coal @beve and below the 
bar. The machine exhibited was of very light construction 
intended for breaking down om ig either upwards or 
sideways coal or other minerals. | pe weight was but one. 
fourth that of the machines first made by Mr. Jones (a 
point of great importance in the ways of a mine) and 
described by us some time aga, “HH also requires a hole 
of little more than one-half thé ter; this renders the 
operation of drilling a very easy n, which is performed 
with the light drilling ially designed for the 
purpose. Instea@of the fores pump and valves, used in Mr. 
Jones's earlier machines famthe purpose of supplying the 
water for moving the ram whieh forces the wedge between 
the pressing blocks, a screw pump is employed, while steel 
screw plugs are used instead of valves, and by these means 
any pressure may be obtained. The machine exhibited can be 
inserted into a hole 24 in, in diameter, and weighs complete, 
with wedge, only 40 1b. One man can by its aid easily apply 
a pressure of 200 tons. Close by this exhibit were a diamond 
rock borer, shown by the Machine Tunnelling Company, 
some samples of cut stone sent by the Patent Stone Work- 
ing Company, and a stone-cutting tool shown by the same 
exhibitors. The Patent Stone Working Company are using, 
and we believe successfully, the machine designed by Sir 
William Fothergill Cooke and Mr. G. Hunter, and illustrated 
by us on page 527 of our third volume. 

Mr. James Price exhibited a good model of his rail test- 


ing apparatus, of which we gave an illustrated description | kind of these boilers of the same horse-power. The de- 
on page 145 of our seventh volume. In this apparatus— | 


which we believe to be the best arrangement for testing | us to reprint this statement. 


—— 


be in an actual pump, they moved at all times with 
Under the the 


uy 


ef 


donkey described by us on page 232 of the 
present volume. r. Lewis Olrick, of 27, Leadenhall- 
street, exhibited a “ Field” tube which had been taken out of 
the tug-boat Cobden, after it bad had eighteen months’ hard 
wear with very dirty water. On account of the tug-beat 
being used ally during sixteen to eighteen hours a 
day, the engine-driver in charge had very little opportunity 
of looking after the engine and boiler, so as to keep them 
in proper order, and the consequence of this was that a lot 
of sediment was allowed to accumulate im the lower part 
of the water space round the firebox, causing the Lowmoor 


iH 


in communication with the boiler. This valve box just 





plates to be injured by overbeating, owing to want of 
water next to the plate. The injured plates were replaced, 
and at this stage it was thought advisable to examine the | 


mentioned contains two valves, one for each gauge glass, 
these valves being so arranged that one only allows the 
water to rise in the glass to which it belongs, while the 


tubes for the purpose of knowing how they had behaved) other only permits the water to jai in its glass, The 
with sach dirty water and great want of looking after, and | consequence of this arrangement is that one gauge glass 
whether the circulation had been sufficient to keep them registers the highest, and the other the lowest level at which 
clean. For the purpose of a thorough examination, a saw | the water hag stood in the boiler during any given time, and 
cut was made from the bottom end of the tube, 2 in. up, | these registrations can only be deranged by lifting the valves, 
right through the centre line of the tube, and then a piece | The arrangement is a very ingenioys one, and is well worthy 
was cut out by cutting a cross through one side until the of the attention of the users of steam. boilers. 

cross cutting met the two cuts along the centre line. By | M, Stilmant exhibited a model of his well-known railway 
these meatis the whole of the bottom end of the tube was | brake aud M. Varlet showed models. of a form of plummer 
laid bare, and it was found to be in a very satisfactory | block for shafting designed by him, the bearing in this 
state, being practically as clean as it was when first started. | plummer block being lubricated at the bottom and sides by 
The “ Field” boiler, from which this tabe was taken, is only | cotton wicks communicating with an oil reservoir formed 
6 ft. high and 5 ft. 6 in. in diameter, and it drivesa pair of in the base of the block. The arrangement is very similar 


cylinders 13 in, diameter by 15 in. stroke 70 revolations per | 
minute when the boat is going at full speed by itselé, and 
40 revolutions per minute when towing three 70-ton barges 
anil one 50-ton barge, at a rate of 34 miles an hour up the 
river; steam pressure 75 lb. The consumption of fuel, 
when doing this work, is about 14ewt of coal per hour, 
keeping steam very easily. Mr, Olrick further exhibited a 
comparison between the space occupied by a Cornish boiler 





of 50 horse-power and a “ Field” boiler of the same horse- 
power, and also a statement of the respective prices of each 


mands upon our space this week, however, will not permit 


rails yet devised—the rails of which it is desired to ascertain| Mr. Olrick was algo the exhibitor of a very useful addi- 
the quality are placed in a circle, and rolling loads, similar | tion to the steam-engine indicator, namely, an arrangement 
to those to which they would be subjected in actual prac- | of reducing gear, designed by Mr. W. SchOnheyder, of Messrs. 
tice, are passed over them continuously for any desired | Simpson and Co.'s works, Pimlico. This simple apparatus, 


period. Mr. J. P. Richardson showed a model of Carr's | 


well-known disintegrator, and close to it was a sectional | 
model, shown by Mr. A. Rigg, and Mr. W. Macgeorge, 
illustrating their apparatus for turning cranks over the dead | 
centres. This apparatus was fully described in the paper | 
lately read by Mr. A. Rigg before the Institution of Naval | 
Architects, and published in our pages (vide pages 288 and | 
305 of the present volume). 

Mr. John Ramsbottom was the exhibitor of a model of 
the ventilating fan shaft employed at the Lime-street tunnel, 
Liverpool; qnd close to this was a model seat by Mr. Thomas 
Whitwell, of his Blast heating stoves, which are now | 
coming pep Ope use, and which were fully described by | 


us on p 


adaptation @ whieh we shall. have something to say at a 
future time ; aad Mr. J.C. R. Okes exhibited one of Messrs. | 
Hayward Tyler and Co.'s neat little vertical boiler feeders. | 
This vertical boiler feeder is similar in general construction 


to the horizontal steam pump made by the same firm _ 


already described by ua; but provision is made in it for ad- 
justing the supply of steam to the two ends of the cylinder 
independently, so that allowance may be made for the 
weight of the moving parta, which of course tends to assist 
the downward stroke of\the piston. Mr. F. B. Vallance 


and 270 of ‘our last volume.’ “Messrs. J. | quisite motion is transmitted to the indicator, the extent of 
and F, leo showed a model illustrating the adapta- | 
Well-known boiler to marine purposes—an ! 


of which we intend to publish an engraving next week, 
consists of a drum having a helical groove in its periphery, 
and mounted on an axis which projects beyond its bearing 
on one side, and which is so placed that the cord leading 
from the indicator can be wound upon it. In using the ap- 
paratus a cord is connected to the crosshead or other con- 
venient point of the engine to be indicated, and is thence 
led to the drum already mentioned, and coiled round it, 
Within the drum is a strong coiled spring, which always 
keeps the cord taut, and thus, as the engine performs its 
stroke, a reciprocating rotary motion is imparted to the drum. 
The cord from the paper carrier of the indicator fs as we 
said cofled upon the axis of the dram, and thus, the ‘re- 


this motion forming the same fraction of the stroke of the 
engine piston that the diameter of the axis of the reducing 
drum does of the drtm itself. “To adapt the apparatus for 
engines of various strokes, ‘#mall cylinders or tubes of 
various sizes may be placed on the axis of the reducing 
drum, and the cord from the indicator coiled 6n these ‘in- 
stead of on the axis itself. The apparatus is altogether 
an exceedingly useful one, and we are convinced that it 
only requires to be known to be largely used. The appa- 
ratus exhibited was constracted by Messrs. Elliot Brothers, 
and was shown applied to a Richards’ indicator. | 

M. Desgoffe exhibited one of his “ durometers” for test- | 





to that employed in oil axle-boxes for ‘railway carriages, 
and it appears likely to answer well. Close to these 
models were some very interesting exhibits shown by Mr. 
Arthur Paget, of Loughborough, these including some in- 
genious cleata for securing ropes, &c., and some blocks fitted 
with detents to prevent, the sheave running but one way. 
With these blocks each length of rope hauled in can be 
securely held by maintaining but a very slight strain upon it. 
How great an advantage this is, it is scarcely possible to ap- 
preciate without a trial, but we venture to say that the re- 
sults of such a trial will astonish most people who make it. 
We intend shortly to illustrate Mr. Paget's cleats and 
blocks and we shall then have more to say about them. 

Messrs. John and Henry Gwynne exhibited a set of 
beautifully finished engines for a twin-screw yacht, these 
engines, which attracted great attention, being models of 
compactness and good proportions. Each crank shaft of 
these engines, with the eccentrics, coupling disc, &c., is all 
turned out of a steel f and steel is also exten- 
sively used in the other working parts. Close by, also, 
Messrs. Yarrow and Hedley showed a pair of their neat 
launch engines, of the arrangement and construction of 
which we have already had occasion to speak very favour- 
ably in these columns. 

Messrs. J. Keighley and Qo. showed a model of a power 
loom constructed entirely by one of their workmen, Richard 
Shepherd, who had the misfortune to lose bis left arm 
some years ago, and who consequently made the model with 
one hand. It is a working model capable of weaving 
alpacas, mohairs, or similar worsted fabrics up to 16 in. 
wide, and is altogether an admirable pieve of work, in- 
cluding many improvements in the constructive details, 
which our space will net permit us to describe hete. 

Mr. J, D. Branton’s rock tunnelling machine, deseribed 
and illustrated in our description of the conversazione of the 
Institution on page 349 of vol. vii. of Bxoiveektxc, made 
its appearance again, but need not bé again described here. 

Dtedge and Stein's ¢ystem of articulated loeomotives for 
motntain railways attracted considerable attention. Draw- 
ings and a fall description of thisarrangement will be found 
on page 357 of the present volume. ' 

Messrs. Siebe and Gorman, the well-known submarine 
engineers, sent an air pump for the supply of air to divers. 


was the exhibitor of Biinger’s highly ingenious steam trap | ing the hardness of rails, &c., and also one of his pressure This pump, complete and compact, was a good example of 
illustrated and described by us a fortnight ago ; and Messrs. gauges for registering the high strainé applied in testing | the special class of work of which these engineers have for 
L. Sterne and Co, showed some very fine specimens of| machines. Both these appliances were illustrated and de- hed Jong been the representativ: 


india-rubber bogie springs. These springs had an area of | 
141.96 square inches, and with a proof load of 25 tons on | M. Vidard showed a sina 
| railway carriages, referred to by us last week, and M. Du- | of which we published 6n page ‘264 of the present volume. 


394.5 Ib. to the square ineh they had compressed 1.23 in. 


One of the most ingeniously arranged models in the room 
was that exhibited by Mr. A. Baumann, in illustration of | pressure gauges. I: this gauge, of which we intend to | 
the action of the team moved valves used by him in his | publish an engraving next week, the steam is admitted to | 


Mectreted Aaa, of the pump itself we gave an 


illustrated m @ few weeks fro (vide page 293 of 


scribed by us lately (vide page 154 of the present volume). | 

model of one of his two-storied | 
comet exhibited a sectional model of one of his simple | 
| 


the interior of a light capsule of silvered copper, the flexible | 
top of which bears against a kind of button, which transmits 


es. 
Messrs. Towle and Harding, of New York and Lendon, 
exhibited a most useful tool, illustrations and a description 


It isa machine jntended for shearing, pointing, bending, 
and shrinking or stretching tyres or hoops. The tool ex- 
hibited the other evening weighed only’ 3501b., and was 
capable of cutting bar iron 24 in. by }in., and punching 
through 2 in. metal with ease. By the arrangement of the 


the present volume), and we then stated that from the ex- | the pressure to a spring formed of a single plate bent round | levers, a very powerful foree is brought to bear’ at the 


periments We 
opinion of 

for an expl 

and we must 

of the model ex 


the arrangement of the pump itself, | 
ourselves here with a short description | 


ment is very simple and little liable to get out of order. 
Mr. Henry Chapman éxhibited some Very interesting 


section of the steam cylinder of the pump, and a similar | enclosing a tube within a die of suitable shape, and then | 


essed with it, we entertained a high | to a kind of heart form. ‘The indicating gear is alse con- vatious points of work; 100 1b. on the hand lever giving 
To this former account we must refer | nected to the button just mentioned, and the whole arrange- | 52,000 1b. on the shears and 72,000 Ib. on the punch. 


The Hinckley Knitting Machine, sént by Mr. John 
Keighley and. Co., of Bradford, we have illustrated and 


This model consisted of a half | examples of metal work which had been manufactured by fully described on another page. 


Captain Stephens’s improved endiess rails were on ex- 


section of the three small cylinders in which the valves| expanding it to fit this dié: by forcing watér into the in-| hibition again this year; but we have already referred to 
move. These last were arranged beneath the main cylin-| terior. The samples shown included a bottle formed of | this on previous occasions, and therefore need not repeat 
der, and to enable the movements of the valves in them to| thin copper, which had been formed from a tube drawn, ourselves, On page 286 of our last volume We illustrated 
be readily noted, a mirror was arranged beneath the model with a solid end, and several similar .articles; and) and described MM. Michaud and Jay's weighing apparatus. 
in which the valves, &c., were reflected. The whole model| the process appears to ‘be one capable of.very extensive A model of this ied 't6 & crane’ was ex- 
was made of wood, and notwithstanding that the valyes| application. Close to these exhibits were a number of eX-; hibitéd by Mr. A. Satvée, of 22, Parliametit-street, the 
were, on this account, much less accurately fitted than they | ceedingly interesting specimens sent by M. Tresca, and French manufacturers’ London representative. Mr. C. G. 

















Gumpel exhibited a working model of his balanced rudder 
which, it wil] be 
read before the 
session, and which was reprinted 
Rear-Admiral Inglefield, C.B., 
hydraulic steering gear as 
arrangement which has 


and which appears to-aet' well, 
traversing curves, We: shorth: 
rangement, and we therefore postpong 


forced. down. . The model 


shown ts adapted for being worked at « speed.of about. 500 


blows per minute, and at this speed it erushes small pebbles 
easily. 


ELECTRICAL AND PHILOSOPHICAL APPARATUS, 


The exhibits belonging to this division although not 
numerous were amongst the most attractive in the room, 
Gassiot’s electrical fountain, a series of rotating vacuum 
tubes, and electrical coronet, exhibited by Mr. Apps, re- 
ceiving particular attention... Mri Apps was also the ex- 
hibitor of a magneto-electrie mite exploder, of'an electrical 
counting and coin pr ing appatitus, and of same 
admirably constructed induction coils. Another Wery attrac- 
tive exhibit was a’set of spectréscopic apparatus, shown by 
Mr. J. Browning ; while Mr. C, Wi'Siemens was the ex. 
hibitor of an eleetrical pyrometer aud thermometer, and Mr. 
F.C. Webb showed some samples of lis “armoured” tele, 
craph cables, of the gnode of mamufacturing which we gave 
an account last week, ie 
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Ordinarily the & # Toom of 
the Institution at thé . of new 





inventions, or models Of trodérn désipns or applications, bat 
on the present Reset ream nde & limited extent 
departed from, <x ; , the ‘left-hand side on 
entering the room “were arranged, « arhongét: other’ 
things, several models obtained thant the Satie hee 
anda few sent by Mr. G, Berkley, illustrative of machines and 
contrivances in use in Indie at the present day, and which 
are probably fait xepresentations of appliances in nse 
amongst the natives for many centuries past. Amongst 
other things we noticed four different kinds of churkas, or 
cotton gins, fair types of the native machines in every-day 
use in India; a rice-tusking mill made of wood, more like 
a model than a machine for use, although it in- reality ‘re- 
presents, in full size, & cotmmon appliance for that purpose, 
but from its proportions it would seem: only adapted for 
family use. The hand nfills, and i the modeb-of 
women grinding rice, carr¥ one back to the days of the 
New Testament, where it ist.stated “Two. womén shall 
be grinding at a mill, the ont.ghall be talin and the 
other left.” These mills are of wood or stepe, but more 
generally of wood. A few models Mlustrated | certain 
branches of native industry, such as weaving, 

also the method employed at Belgaum for winding silk on 
reels, motion being given to a number of small reels 
by means of a npwber of bands passing over them and 
round 4 larg@@iiitwy ohich latter is turned by hand, 
A model of ‘ORGR™!@r blind-making machine was not 
quite intelligible to ite maius operandi, but we think ex- 
ample might be taken ffomfit by our blind makers, as the 
werk prédived: by it is far more elegant than modern 
Venetians, i e of the methods of conveying 
water; 0d 0€ cserying rails in India were painfully illus- 
trative wtythe want of: rior Means of conveyance, and 
like severah of the ther modelé seemed scarcely creditable 
t « eountey whith hasbeen under British rule for upwards 
of a ventury. “Were a few'models of machines for 
vaisiag water, which would have been particularly interest- 
ino hadyttiere? béen a suffteient gaimber and variety fairly to 
ilastrate thedifférent methods offfmative irrigation adopted in 
different parts of findia ; igdeed Weanissed some models which 
we re *tO-have alfeadygeen in the India Museum. 
Those: exhitiited rege bean end bucket” from Patna, 
singlet Persian heel” from Lahore, and a-modd of a well 
i ee 


‘The different means of raising water may bw 
claemeoitoene and bucket ; baling from a 


stredht with Gdmieket which employs two men; the single 
m6¢ and thé double mot, worked by one man and two 
bullocks ; the single and double Persian wheel, each em- 
pleying one man and two bullocks; the windlass aed 
bucket, worked by one mao; the Dall, worked by two mea ; 
besides a stream wheel, and various applications of the 
pump worked by both hand and windmill. The most effec- 
tive, as well as the most economical of all these is the 
double Persian wheel, which’ is common in the neighbour- 
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Mr. W. Hl. Barlow exhibited his machine 

of which we published in the 
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Mr. E. B. Mapten'wehibit.was ingenious and instructive 
—a series of models illusthating.the cause and effects of boiler 
‘selected, together with many 
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by us a few months ago, 
s inthe employment for cutting glass, 
edge steel disc mounted in a fork at the 
By the aid of this disc, glass 
or curved lines with perfect 
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PUMPING ENGINE AT BROOKLYN, U.S. 


We last week published an account of the 
gine lately erected at the Brooklyn Water Works, and 
now, as promised, give illustrations explaining the details 
the valve gear. 

From the figures we published last week it 
that each end of the cylinder is provided with 
dent steam admission and exhanst valves, and 
in which these are actuated we shall now proceed 
In doing this we shall refer to the upper st 
the lower exhaust valve only, those 
which are actuated by the parts of the gear shown 
the subjoined figure. Referring to this figure, it will 
seen that the main rocking shaft which derives its motion 
from an eccentric on the flywheel shaft, is provided with 
the arm, U, this arm having at its end a roller, which bears 
against a suitable surface on the “ yoke,” B. This ‘‘ yoke” 
slides on the spindle, A, and it has an arm, B*, which is con- 
nected to the spindle of the exhaust valves, as shown. By 
this arrangement the exhaust valve is lifted and closed con- 
stantly at certain invariable points of the stroke, whatever 
the degree of expansion may be. In the case of the steam 























valve, on the other hand, provision has to be made for 
closing it at any desired point, according to the degree of 
expansion required, and this end is attained in the following 
manner: The “ yoke,” B, has a horizontal slot formed in it, 
and in this slot the block, H, is made to travel by an 
arrangement which we shall describe presently, its motion 
corresponding to that of the piston. The spindle of the 
steam valve is connected by the arm, C, with the spindle, 
A, and on this spindle there is also fixed the arm, E, which 
is provided with the tappet, P. During a certain portion of 
its stroke in its slot, the block, H, is directly under this 
tappet, and if, daring that time, the “ yoke,” B, is raised by 
the arm, U, the steam valve is raised also. As the block, 
Hi, is moved away from the spindle, A, it becomes clear of 
the tappet, P, and the steam valve then falls and shuts off 
the steam. During the first 34 in. of its stroke, the steam 
valve falls freely, but just before it touches its seat its 
motion is checked by means of the dash pot, D. 

It will be understood, from what we have said, that the 
closing of the steam valve and consequently the degree of 
expansion at which the engine is worked is governed by the 
point of the stroke at which the block, H, becomes clear of 
the tappet, P, and we have now to explain the manner in 
which the movement of the block, H, is adjusted. 

On the side of the block, H, there is formed a vertical 
groove, into which fits a corresponding projection or feather 
formed on the block, 8, which slides on the guide,G. The 
connexion between the blocks, H and 5S, is thus such that the 
latter cannot more horizontally without communicating its 
motion to the former; but at the same time the block H is 





CUNNINGHAM’S TRAVERSING GEAR FOR HEAVY GUNS. 
(For Description, see preceding Page.) 


left free to rise and fall vertically with the ‘‘ yoke,” B- 
The block, 8, is connected by a link—represented in the 
figure by a dotted line—with another block, V, which can 
be raised or lowered in a vertical slot formed in the crosshead, 

This crosshead slides on the guide, G, and by means of 
the link, T, and suitable bell cranks, &c., a horizontal 
motion is given to it corresponding to the vertical motion of 
the steam piston. The manner in which the degree of ex- 
pansion is adjusted will now be readily understood. We have 





said that the closing of the steam valve depends upon the 
removal of the block, H, from beneath the tappet, P, and it | 
will be seen that this removal is effected by the motion from 


the right to the left of the figure of the crosshead, F. Now it | 


will be seen that by raising the block, V, in its slot, the block, | 
S, and consequently also the block, H, will be drawn further | 
towards the right, and the crosshead, F, will thus have to | 
move a greater distance towards the left before the block, H, | 
gets clear of the tappet, P. Under these conditions a longer | 
admission is obtained, while the lowering of the block, V, on 
the other hand, gives an earlier cut off. The block, V, can | 
be raised or lowered by means of @ screw and hand lever 
whilst the engine is running. The indicator diagram, C, 
on page 368 of our last number, shows the action of the 
valve gear we have described. The steam cylinder, we 
should mention, is steam jacketted. 





H.M.S. Rvrert.—The Rupert, ironclad ram, 3159 tons, 700 
horse-power, will forthwith be commenced in No. 2 Dock at 
Chatham—the dock recently occupied by the Sultan. The 
keel of this vessel was temporarily put es under one of 
the building-slips till it could be removed to No. 2 Dock ; it 


Fra. 2. 


has now been taken to pieces and removed to the side of the 


| dock, and as scon as the blocks can be got ready it will be 
| reconstructed in the dock. The fitting it together under the 
| a has advanced the work, and it will now be 
| rapidly down. Two gangs of men taken off the Sultan 
' will be employed in this work. 
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PORTABLE DRILLING MACHINE, 
DESIGNED BY J. SPENCER AND J. CONSTERDINE, ENGINEERS, HOLLINGWOOD, MANCHESTER. 








We illustrate, above, a neat arran ent of portable drill- 
ing machine with self-acting adjustable feed motion, designed 
and recently patented by Mr. ames Spencer and Mr. James 
Consterdine, of the firm of Messrs. James Spencer and Co., 
of Hollingwood, near Manchester. In our engravings Fig. 1 
is an elevation showing the apparatus suppo by its 
swivel bearing on the vertical rod, supplied with clamps 
for securing the drill and adapting it to the metal it has to 
operate upon; Fig. 2 represents, in vertical section, the drill 
spindle and its actuating screw employed through the 
medium of the differential foaming to give an uniform feed to 
the drill when revolving ; Fig. 3 represents a detached section 
of the top portion of the a and feed screw, showing 
an arrangement of friction wheel secured to the actuating 
feed screw; and Fig. 4 isa ing sectional plan. 
In these figures, a, a, is the frame of the drill, from which 
the journal or long boss, 5, projects for the purpose of attach- 
ing —— to the adjustable boss, c, secured to the 
vertical or bar, d, the bottom of this bar being provided 
with adjustable clamps, ¢, for securin _ portable drill to 
the work it has to perform upon. e shaft, f, supplied 
with the handle, g, passes through and freely revolves in the 
long boss, 6, while its extremity projecting through the frame, 
supplied wi h, gearing into and driving 
the pinion, i, secured to and giving motion to the sleeve, &, 
and drill spindle, 2, The sleeve, &, in Figs. 1 and 2 has 


secured to its upper end a wheel, m, gearing into the carrier, 
its i y oe i 


wheel, », which transmits motion throug’ carrier 


slightly reduces the speed of the screw, g, thus effecting a 
uniform downward feed to the drill spindle, 7, during the 
time it is at work. The carrier wheels, m and o, are thrown 


into and out of gear with the wheels, m and p, by the handle, 
r, which has an eccentric boss ing on the stud, s. 

The modified arrangement of self-acting feed shown in 
Figs. 3 and 4 consists in securing to the actuating feed screw, 
q, & friction wheel or dise, t. the periphery of wheel, 

medium of the 


a, yielding pressure is exerted 

dilieg plece » % my A screw, 0; wcmothnrememnnn pee 
amount of pressure piece, u, is ca’ to exert i 
the periphery of the disc, t, the screw, g, will be retarded, 
consequently giving more or less feed to the drill in ac- 
cordance with the amount of so exerted. The whole 
of the details of the tool we have described are very neatly 
worked out. 





Turxisn Te.seRaray.—A contract for laying a 
submarine cable between Constantinople and Odessa has been 
signed by the Turkish Director Hae on and Mr. 
Galotti, the concessionaire. The latter binds himself to have 
the line open for traffic within a year from July 1, 1870. 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2237, 8d.) William Morris, of the Avenue, Black- 
heath, patents, as the agent of William Sheldon, of Chateau 
de Langoeld, Sous Uccle, near Brussels, the arrangement 
of points or switches of which we subjoin a sketch. Accord- 

MAIN LIVE . aan 2 sioine 
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ing to this plan the tongue, a, is held at one end by the 
bolts, b, b, while the elasticity of the remaining portion is 
relied upon to allow the tongue to be thrust aside to permit 
the passage of trains in one direction, and to return the 
point to its normal position when a train has past. We 
should have small faith in this plan. 

(No. 2238, 4d.) William Lincolne, of 77, John-street, 
Glasgow, and Edwin Chafer, of 115, Thistle-street, Glasgow, 
patent moulding blocks of artificial stone or marble in 
moulds having glass surfaces, so that smooth surfaces are 
imparted to the blocks. Particular methods of filling the 
moulds are also included in the patent. 

(No, 2240, 84.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Jean Baptiste Denans, 
of Paris, forms of pipe joints. According to these plans, the 
sockets of these pipes have each a screw thread cast on its 
exterior, the thread receiving a nut by which the packing— 


which may be of lead, india-rubber, or other suitable sub- 
stance—is tightened. The annexed sketches show two 
varieties of these 

(No. 2245, 10d.) William Mort, of 155, Fenchurch- 
street, patents, as the agent of Thomas Sutcliffe Mort and 








No. 2248, 10d.) William Dredge and Andrew Stein, 
of 10, Buck’ agen an 


of rolling stock, in mountain 
= these plans fully on page 357 of 


We illustrated 
the present volume. 

(No. 2252, 6d.) Gabriel Neil Blane, of Glasgow, patents 
an arrangement of mortising machine worked by a foot lever. 
We see nothing whatever new in Mr. Blane’s 

(No. 2259, 10d.) Timothy Winter, of 'Wiveliscombe, 
patents a simple machine for combing reeds which are in- 
tended to be used for thatching roofs, stacks, &c. 

(No. 2264, 64.) Bristow Hunt, of 1, Serle-street, patents, 
as the agent of Gerard Sickels and John Hill Thorndike, of 
Boston, U.S., a curious arrangement of balanced valve which 
we illustrate below, and which is specially intended to give a 
quick opening of the ports. In the annexed sketch, E 








necessary motion being imparted to it by the vibrating lever, 
L. C and B are the inlet and outlet y- 
This valve appears to be intended for water 


pressure engines. 

(No, 2265, 1s. 4d.) Charles Cochrane, of “The Ellowes,” 
Upper Gornal, patents methods of preparing iron ore for 
smelting. Wecannot describe these plans briefly, but we hope 
to have something to say about them on an early occasion. 

(No. 2278, 84.) John Windle, of Sheffield, patents 
removing the webs or fins formed when rolling weldless 
tyres by means of a subsidiary roll or rolls, acting within 
the tyre as the rolling proceeds. We shall illustrate Mr. 
Windle’s plans shortly, 

(No. 2294, 2s.) Theodore Frelinghuysen Taylor, of 
Philadelphia, patents the ingenious tube rolling machine 
illustrated and described by us on pages 69 and 70 of our 
last volume. 

(No. 2298, 1s. 44.) George Allibon, of the Rosherville 
Tron Works, Northfleet, ns Fe 
marine engines which we pr to illustrate iy. 

(No. 2800, 8d.) Jeun baptiote Barreau Pinchon, of 
Amiens, patents an 
steam engines, which it would be impossible that we should 
describe briefly. 

(No. 2309, 1s. 2d.) Thomas Ramsay, of Sherburn Tower, 
Gateshead, patents providing gas retorts with charging 
openings which communicate with passages leading to the 
tops of the benches in which the retorts are set, the retorts 
being also provided with end openings, as usual, for the 
removal of the coke, The patent also includes so arrang- 
ing retorts of the class above mentioned that the coal can be 
dropped from the trucks direct into the passages leading to 
the retorts. We fear that Mr. Ramsay would find very 
great difficulty in carrying out his plans practically. 

(No. 2810, 84.) James Beckett, of Llandudno, patents 
an arrangement of self-acting railway brake which it is 
intended should be brought into action by the pull upon 
the draw bars being relaxed. We certainly do not see 
any promising features in these plans. 

(No. 2311, 84.) William Robert Lake, of 8, Southampton- 
buil patents, as the agent of John Storer, of Pedkskill, 
New York, an arrangement of direct acting, blowing, or 
pumping engine, in which the valves are moved by a piston 
in an auxiliary cylinder, the valve gear of which isin turn 
actuated by a tappet rod which is moved by the main 
steam piston and the piston of the blowing cylinder 
alternately. 

(No. 2814, 84.) James Sharrocks, of Red Brook Mill, 
Bury-road, Rochdale, patents a wonderful contrivance which 
he proposes to apply to locomotive engines for the purpose 
of removing obstructions from the rails. 

+ gg 2315, 6d.) Lemuel Wellman Wright, of Brooklyn, 
U.S., patents fitting paddle wheels with floats placed 
diagonally, these floats being arranged in rows round the 
wheel so that those forming one range are inclined in the op- 
posite direction to thoee forming the next. Diagonally placed 
floats are an old contrivance, and they have long since been 
proved to possess no practical advantages over those ar- 
ranged in the ordinary way. ‘eee! 





the valve which oscillates in the sliding block, D,{the 






















































a oe ie re 


eee ee 











A Fed 


: oes 
; 


eee 


LLCO ttt tl eth atte ta eae 
Pe tating heireny 


em tA mt. a erage 


CAPO ORIN Mam SF 


Ps 


404 


ENGINEERING. 


{June 3, 1870. 








COMPOUND MARINE ENGINES. 
To ras Eprron or Exeixexatye. 

Stz,—In 2 valuable paper read before the Institution of 
Naval Architects, and reported in your impression of the 
29th April, “On Compound Marine —. I find some 
aparently incomplete observations, and your permis- 
sion to add some remarks on the subject. 


| 


i 
| 


On speaking of the engines fitted with one high and one | 


low pressure cylinder acting on different cranks, the author 
says: “it seems that every advance towards placing the 
cranks at 180° to each other fulfils the important object of 
valancing the moving weights and also facilitating the 
equable passage and working of the steam. If exact! 


simple and economical, seems to us to be the one named in 
~ above —— . ‘3 : ee% 
our on for so long trespassing on your valuab 
es letter mot written in my own language, and remain, 
Sir, yours respectfully, 
Marseilles, May 20, 1870. E. H. 








THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 
879. Rowerr Faepexick Mutter Harcourt, 9, Essex-street, 


Forest-gate, “ Improved means for fastening and securing the 
doors of railway carriages and other doors. 


Y OP- | 1065. Tuomas Tonwar, 204, West George-street, Glasgow, “ Im- 


posite, no reservoir would be required, but then the evil of | a. in bricks and other building blocks ” 
} 1236, 


WiLuaM Sxercau_ey, Commercial-road, Meleombe Regis, 


on motion would be very conspicuous.” bos te lie . a eee ie 
lected } port j } - emer sc ITO ‘ 
author hae neg the im ant, Saet Chas ie € avip Brown, Belfast, “ Improvements in machinery for 


valves of the ordinary kind the “exhaust” begins before the |)". 


termination of the stroke of the piston is reac’ ; accordingly, 
should it be desired not to have a reservoir in such soae 
and a continuous expansion, the cranks must be placed at 
an angle less than 180°. Let us now inquire what is the 
best angle to be adopted. 


| 


ressing flax, hemp, and other analogous materials. 

1328. HENRY JOHNSON, 1, Exsex-street, Forest-gate, and Roper? 
Joan Lecky, 24, Stock Orchard-villas, Caledonian-road, “ Im- 
provements in locking screw bolts and nuts.” 

1355. Leow Octave DescuamPs and STanisLas DeLisse Ovort, 
23, Boulevard de Strasbourg, Paris,“ An improved tool for eut- 
ting net, lace, and other like fabrics.” 


ug 
First, we may observe that an angle not too far removed | 1357° Wiitiaw EDWARD NEWTON, 66, Chancery-lane, “ Improve- 


from 90° and not too near to 180° fulfils the best practical 
eonditions for starting the engine, balancing the weight, and 
giving a sufficiently regular motion. Now the sooner the 
steam is cut-off, the sooner the exhaust takes place, and 
about half the stroke is the highest practical degree of ex- 
pansion when using a single ordinary slide valve. We then 
suppose that such is the admission in the small cylinder, for 
it answers our purpose the best. We will also adopt 0.60 as 
being the ratio of admission into the large cylinder. Then 
let us study what must be the angle of the two cranks in 
order that the large slide valve shall begin admitting the 
steam at the same time or a little after the respective com- 
mencement of the small slide vaive exhaust. 

The best method of inquiry, the most rapid, easiest, and 
most complete is that of the “ sinusoidal curves,” generally 
used in France, but very seldom, I have been told, in 
England. 

A is the curve of the ae piston 
B ow 


high-pressure slide valve 
low 


” ” 


Cc ” ” 
D ” ” ” ” ” 
a, a,'a* being the different angular positions of the crank 
shaft in a complete revolution. 





every particular of working steam in both | 


By this diagram 
cylinders and slide valves, the passages from the small to the 
large one, the relative positions of the cranks, the angles of 
the eccentric, &c., are ascertained. We shall thus find that 
an angle of 135° of the two cranks fulfils all the conditions 
we seek for. We may yet observe, that in order to start and 
reverse the motion very easily, it is of great use to be able 
to put forward the link motion of the small slide valve to an 
introduction of about 0.60 of the stroke, but after starting 
the link motion will be replaced at its regular position, 
viz., 0.50. 

We have had experience for some twelve months of 
five such engines constructed by Mr. Scott, of Greenock ; 
they work very satisfactorily in all respects. I must add, that 
this kind of engine is, in my opinion, better for using all 
the power of steam by expansion than the ordinary kind of 

with a reservoir between the two cylinders. 

t A, B, C, D, E be the total theoric diagram of steam 
if there were an indefinite reservoir between the two cylinders, 
the constant pressure in it being A* E, the diagram of the 
small cylinder would be A, B, B/, B*, A*; A* B2, represent- 
ing its stroke, and the diagram of the e cylinder would 
be A?, C’, ©, D’, E’/; E D, being its stroke. Consequently 
the portion of total power represented by B’, B*, C’ is lost. 
This theoric mode of discussion is not of perfect exactitude, 
for it supposes steam to act like gas and not like a saturated 
vapour; with steam superheated enough it would be 
accurate, but using saturated steam and the , BY, Cr, Bt 

i rding to the hanical theory of heat, converted 
into some losses of me ees Sap ane anes 
: fy n t, wi be 





grea' prevented. In 
fact, there is a certain com importance of 
which we cannot ascertain, but always some losses of power 
remain, even were they caused only by radiation and contact 
in the reservoir. 
Taking these facts into consideration, we may say that the 
best compound engine, theoretically and practically the most 


ments in the construction of steam valves or cocks. 

1359. ALEXANDER CAMPBELL, Glasgow, * A new or improved dip 
or smear for destroying vermin or disease in sheep or other 
animals.” 

1361. CaarLes Caurcntts, Darniey~<rescent, Hackney, “An im- 
proved window fastener.” 

1363. Henry Law, 15, Eaxex-street, Strand, “Improvements in 
meters for measuring fluids and in packings or counting ap- 
paratus to be used therewith, parts of which improvements are 
applicable to engines for obtaining motive power from fluids 
under pressure and to other purposes.” 

1364, WiLtiam Danrett and Harpaker Luyp, Holborn, “An 
improved electro-magnetic engine.” 

1367, THomAs Perkins, Hitchin, “Improvements in epparatus 
for ploughing or cultivating land.” 

WiILttam Youre, 98, Richmond-road, Westbhourne-park, 
Bayswater, “Improvements in crates, packing cases, and 
travellers’ and other boxes.” 

1369. James MILLeR and James MILLER, junior, 38, Clifton-road, 
Peckham, “Improvements in the manufacture of elastic fabrics 
suitable for gussets.” 

1370. Tuomas CoLes, Castle Cary, and WILSdAM HENDERSON, 
Clanvil, Castle Cary, “ Improvements in machimery for scutching 
flax and other fibres.” 

1371. James Heppwe, Leith, “ Improvements in preparing, ciari- 
fying, and preserving vegetable juices, and other liquids.” 

1872, ALEXANDER McALister, West India Dock-road, “ Im- 
provements in hammocks.” 

1373. Epwarp George Peacock, 14, Union-street, Bath, “Im- 
provements in apparatus adapted to be used for refrigerating 
and also for heating purposes.” 

1374. JAMES ANTHONY GARDNER, Cumberland-road, Bristol, 
“Improvements in apparatus for signalling between passengers, 
guards, and drivers of trains.” 

1375. WILLIAM Epwarp Newton, 66, Chancery-lane, * Improve- 
ments in the construction of vessels and in the means of pro- 
pelling the same.” 

1376. JouN Dopp, Oldham, “ Improvements in machinery for 
spinning and doubling cotton and other fibrous materials.” 

1377, THOMAS BENNETT GILBERT, Gipsy-road, Norwood, “Im- 
provements in fire escapes applicable to the windows of dwelling 

ouses,” 

1378 RALPH MELLARD, Rugeley, “Improvements in the con- 

straction of pressing machines applicable to pressing cheese and 
other articles.” 


| 1379. Prosper Ptuont, Rouen, “Improvements in the manu- 


facture and application of a eomposition or compositions for 
preserving the surfaces of walls, metals, wood. and other ma- 
terials.”’ 

1380. OBARLES Ross Simey, Sunderland, “Improvements in 
stuffing boxes.” 

1381. J&AN JULES Hiewerre, 75, Rue de Turbigo, Paris, * Im- 
provements in apparatus for dressing, glazing, and peariing 
rica, wheat, barley, or other grain.” 

1382. HENRY OnMsON, Stanley Bridge, Chelsea, “ Improvements 
in warming and ventilating horticultural buildings and other 
structures.” 

1383 Wittiam Ropert Lake, Southampton-buildings, “ Im- 
provements in sewing machines.” 

1384. FREDERICK NICHOLAS MeIxneR and James Wartmoven, 
Manchester, “ Improvements in boilers for heating water for 
baths and for domestic and other purposes.” 

1386, Joun WARNE, Blackfriars-road, ~ Improvements in appa- 
ratus or vessels for cooling.” 

1387. LUKS TURNER, Leicester, “ Improvements in the manufac- 
ture of elastic fabrics.” 

1388. ANDREW FisHeER, junior, Paisley, “Improvements in ap- 
paratus to be use@ in dyeing yarns.” 

1389. James Barmp Hanpysmpe and Tomas RichaRgpson 
YARROW, Glasgow, “ Improvements in springs and in apparatus 
for making the same.”’ 

1390, Bristow Hunt, 1, Serle-street, Lincoln’s-inn, “ Improve- 
ments in shirts,” 

1391. RicHanp HickMAN MocrraY, Walsall, “Improvements in 
casting mould boards.” 

1392. CHARLES WICKSTEED, junior, Swaffham, “An improved 
apparatus to be employed in the filling of water carts with 
water.” 

1393. Grorge Gorpon Dz Luna Braon, New York, U.S, “ Im- 
provements in apparatus, instruments, or appliances for wash- 
ing and rinsing.” 

1394. Grornge WILLOUGHBY HEMANS, Victoria-street, Westmin- 
ster, “ A process for the recovery, purification, and revivification 
of sulphuric acid spent and deteriorated im the refining of petro- 
leum, coal, and shale oils.” 

1897. Walter Grier, the Pantheon, Oxford-street, “ An im- 
proved fastener, more particularly applicable to boxes, packing 
and other cases.” ¢ 

1398, THomas FAWCETT, Sew Mills, Dewsbary, “ Improvements 


use elias Lindfan Marreasay, apy,» Aa laroe 

. Ricuarp Lonepen HAtTrersisy, ley, “An 
means or method of beaming warps or supplying warp in the 
weaving of fabrics for which some of the warp threads require 
to be of @ different temsion to the others.” 

1400. Joun Henry Banks, Brook-street, Knutaford, “Improve- 
ments in the construction and manufacture of schoo! furniture 
and other similar articles.” 

1401. JOHN HENRY JOHNSON, 47, Lincoln’s-inn-fields, “ Improve- 
ments in the manufacture of bearings, slides, and packings for 
steam engines and other machinery.’ 

1402, ALFRED Pocock, New City Chambers, Bishopegate-street, 
“Improved apparatus for enabling invalids and other persons 
to drink in a recumbent position.” 

1403. James Yates, Birmingham, “Improvements in taps or 
stoptocks.” 





1404, Jossru NexpHaMm, Overstone-road, Hammersmith, “Im 
provements in the construction of ships and other navigable 


vessels. 

1405. AAnow Warre Cook WiiLiiams and CaLes McKinugy 
TaLoorr, City-roed, “ lmprovements in lawn mowing ma- 
chines. 

1406. Duiwrs Surra, Li * Improvements in furnaces 
and in apparatus with.” 

1408, JOSEPH Levi MonTEFI0R£, 52, Kensington-gardens-square, 
“ Improvements in the manufacture of bronze.” 

1410. CHARLES Hunt, Nine Eima, “ Improvements in retorts and 


retort ’ 
1411. Jacos Hoar PLAYer, “y in 
a Mayen a improvements ap- 


1412, Hexey maeeny of Greswwoop, Welwyn, 
roved apparatus holding 
“ua Mantes nomen, & th ti 


ments in steam or blowing engines. 

1414. JAMES AGNEW, impro' 
 +~—— of eod-liver all, called cod-liver-oil jelly.” 

1415. 7 Ww Howt, 1, Serle-street, Lincoln's-inn, “ Improve- 
ments 


y 
the manufacture of certain or 
1416, Epwarp Green, Phenix Works. Wekene 

ments in the construction and arrangement of 
1417, Bexnagp Brenzpacu, New 


for legging», gaiters, stays, and corsets.” 
1414, | FREDERICK — Cieavan, Bed Lion-street, “ Improve- 





other similar 
applicable to 
other manufacturing operations.” 

1419. Bensamin LAWRENCE, Basinghall-street, “An improved 
ink or improved inks for and other p 43 

1420, THomas Gzonce Wess, hester, “ Improvements in 
the manufacture and ornamentation of articles of glass.” 

1421. Geoxes Newson, Liverpool, “ Improvements in apparatus 
for raising, lowering, and detaching ships’ boats.” 

1424, Grorce Hopekiyson, Manchester, “ Improvements in the 
manufacture of toilet quilts, toilet or table covers, quiltings, and 
the like articles.” 

1430, JAmsS STARLEY, Coventry Machinists’ Company, Limited, 
Coventry, “ An improvement in sewing machines.” 

1432. WaLtsr Bropis, Edinburgh, “ Improvements in the con- 
— of vehicles used on railways, tramways, or common 
roads.” 

1434. FrepeRicx Epwarps, Nottingham, “ Improvements in the 
manufacture or production of lace made on lace machines em- 
ployed in making figured fabries,and in the machinery or ap- 
paratus employed therein.” 

1436. Epwarp Psytox, Birmingham, “Improvements in the 
manufacture of metallic bedsteads, sofas, couches, or other 
articles for sitting or reclining +6 

1438. ALEXANDER MSLVILLE CLARK, 53, Chancery-lane, “ Im- 
provements in machines for manufecturing cigars.” 

Inventions protected for Six Months on the 
Deposit of Complete Specifications. 
1428. David McCoLLsy Weston, Boston, US., “ Improvements 
n the machines for and tbe manufacture of knitted is." 

1437. George TOMLINSON BousrigLp, Loughborough Park, Brix- 
ton, “ Improvements in looms for weaving.” 

1451. Wittiam Rospert Lake, Southampton-buildings, “Im- 
provements in machines for lapping cotton and other fibrous 
materials.” 

1469. Ricwanp Harte, 42, Argyll-road, Kensington, “ Improve- 
ments in nieéns and apparatus for effecting aéria) locomotion.” 

1482. Henri ADRIEN BONNEVILLE, 10, Sackville-street, Piccadilly, 
“ A new and improved mode of manufacturing wooden floors 
and wainscots,” 

1485, Martin Bexson, Southampton-buildings, “ Improvements 
in the mode of supplying lamps or lanterns with atmospheric 
air for supporting their illuminating flames,” 

1491. WriLiam Rosert Lake, South -buildings, “ Im- 
provements in machinery for sewing boots and shoes.” 

1498, Evan Leon, Manchester, “ [mprovements in piles for en- 
gineering purposes.” 

Patents on which the or Duty of £50 has 

been Paid. 





1548. Georor Howanp, Berners-street, Oxford-street, “ Improve- 
ments in the construction of parquet flooring.”—Da 24th 
May, 1867. 

1549. CHARLES SANDERSON, Worksop, Nottingham, “ Improve- 
—_ in the manufacture or melting of cast steel.”—Dated 24th 

ay, 1867. 

1556. stam Baces, High Holborn, and Frepericx Brasy, 
Deptford “ Impre mts in the treat t and atilisation of 
certain ferruginous salts and solutions.”—Dated 25th May, 1867. 

1810,— Hexry Oram, Lark Hill, “ Improvements in machines for 
sewing and stitehing.”— Dated Zlst June, 1867. 

1679. JossrH [SHELDON, New Haven, ,Connecticut, U.S. “Im- 
provements in brushes and in apparatus for manufacturing the 
same.”—~Dated 7th June, 1867. 

1567, WiriuiamM Henry WaetTem, Portsmouth, and Epmunp 
WALKER, Poplar, “Improvements in or counected with screw 
propellers."—Dated 27th May, 1867. 

1575. H&NRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, 
“Improvements in the production of motive er and in the 
apparatus connected therewith.”— Dated 28th May, 1867. 

1620. The Right Honourable James Eat oF Carruness, Hill- 
street, “ Improvements in ships’ compasses."—Dated 3ist May, 
1867 





1585, WILLIAM James Brnoess, Brentwood, “Improvements in 
the construction of fingers for mowing machines.”—Dated 29th 
May, 1867. 


Patents on which the et Duty of £100 has 
been P; 


1326. Frepexick Wriuiam Kitson and James Krrson, junior, 
Leeds, “ Impro in the fa of the tyres for rail- 
way wheels aad in the mesns of securing the tyres to the 
wheels.”-——Dated 26th May, 1863. 

141, CHARLES Francis Baxtex, Boston, US, “A new and 
useful hollow elastic + -% for bottles, jugs, and other similar 
vessels.”—Dated 28th May, 1863. 

1457, WILLIAM WALTON, Smethwick, “ An improved pneumatic 
hammer, useful also for punching and stamping metais.”— Dated 
llth June, 1863. 


Estimating Corpgr.—the volumetric poeiy — 
mating per not being quite satisfactory, Mr. F. Wei 
has brought before the notice of the Paris Academy of 
Seiences a new method, which appears to possess some 
advantages. Even a trace of bichloride of copper in a boil- 
ing solution wherein free h 1 











ydrochloric acid is present gives 
a yellowish green tinge to the —_ the shade being stronger 
in proportion to the quantity of acid present. At tem- 
perature ide of tin will reduce the salts to subsalts 
of copper with absolute decoloration. The reaction is re- 

by 2Cu Cl+8n Cl=Ou, Cl+Sn Cl,. Excess of 
the chloride of tin may be at once detected with a drop of 
solution of corrosive sublimate, which in that ease forms 
calomel.—Scientifie Review. 
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DIAMOND 


We recently had an opportunity of visiting the 
works of the Croesor United Slate Company’s quar- 
ries, in Carnarvonshire, and were much interested by 
the process by which a new and difficult shaft is being 


driven into the side of the mountain. Hitherto only | 
hand labour has been employed for driving headings in | 
| with the horizon ; the purpose of this awkward incline 
could possibly be | 
got by hand labour, has induced the company to eall | 
| is 8 ft. high, and 10 ft. broad, running through hard | 
yr gre of which, Captain Beaumont, R.E., and | 

hard bands of quartz. 


these quarries; but the pany So pushing on some 
new work with greater speed t 


in the aid of the diamond boring machine, with the 


r. C. Appleby, they have entered into a contract. 


Amongst the various propositions which have been | 
| the inclined shaft. The machine consists of » hori- | 


brought into notice for machine tunnelling, one of the 
most courageous and successful is that in which a 
coarse, cheap kind of diamond is used to form the 
head of the cutting tool. Since the introduction of 
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reality. The work it is getting through at this 
moment, however, puts its capabilities to a trial which | 
cannot leave a doubt as to its efficiency. The shaft 


| which is being driven commences at an elevation of | 


some hundreds of feet above the foot of the Croesor 
mountain, and runs downwards, at an angle of 40°, | 


being to get more quickly at that portion of the slate | 
vein into which the company wish to quarry. The shaft | 


bastard slate very full of iron pyrites, and crossed by | 
The borer is shown in our engraving at work in | 
zontal base, a, a, coupled by four links with the motor | 


(B)—an air engine—bebind it. Within the base, a, a, 
a horizontal shaft rotates, receiving its motion through | 


the system, it has, of course, worked its way through | a pulley and belt from the fly w of the ine. 


many stages before it arrived at being a practical | The vertical columns, ¢, c!, have each ashaft 


| mashing, ccpsiste of on engine wechod by sass 


in their interior for giving motion to the boring tools 
d,d*, The vertical and horizontal shafts are coupled 
together by means of bevel gear, the followets bei 


Z | fixed upon the bottom ends of the vertical shafts, an 


the rs running in longitudinal grooves cut in the 
— shaft and being held in place by suitable 
ridles. 

Each upright shaft has two (sometimes three) similar 
bevel wheels each engaging with the corresponding 
wheel of a boring tool. With this arrangement, 
the vertical shafts can, at any moment, be shifted 
horizontally—either brought together or separated—by 
ineans of screws, ¢, ¢, working in suitable nuts fixed to 
the bases of the columns. The elevation of the boring 
tools can also be changed at pleasure, and they can be 
“angled” through any desired ; in one direction 
by the ottunts telag turned round their vertical axes 
in the other direction by the boring tools being turned 
in a vertical plane. 

The boring tool is fixed at the end of a long screw, 
a nut upon which revolves with it, being connec 
with the driving gear by a friction clutch. The wheel 
which imparts direct rotation to the drill has one tooth 
more than that which presses against the nut. A 
differential motion is thereby obtained which causes 
the boring tool to advance a certain distance with 
every revolution, unless the resistance which it meets 
in the rock becomes too great, when the clutch slips 
and prevents breaking the tool. 

To avoid the ing of the drills by friction and to 
a them, a —_ sagt of cold water 44 kept 

owing through . For this purpose they are 
anda "belies, and the water, en through the 
J 


| elastic tubes, g, deme degen ah 7 daring the 
time it is of we and flows ou of the bens thoough 


the space left between the diameter of the hole and that 
of the drill. The motor, B, attached to the meen | 


is forced down through a gaspipe, 
D,D. This machine has to falfil the double duty of 
working the drills and of pumping back the water 
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is compressed and supplied by a.tarbine in the vall 
below ; and this furbine is excel by a head of water 
conducted to it from a tank on the side of the opposite 
hill. This is shown in the section of a portion of the 
Croesor mountain on the preceding page. The tank 
is fed from a small mountain lake on the left hand, 
perched among the hills high above the sea level, and 
which has been dammed up and provided with a sluice 
for the pu . The tank into which the lakewater flows 
is 350 f ve the turbine, with which it is connected 
by a 6 in. cast-iron pire. The tarbine works a double 
action air pump and the compressed air is conducted 
up to the mouth of the shaft through a 4 in. cast-iron 
pipe, and from the mouth down into the shaft to 
the machine, through a 2 in. pipe till near the ma- 
chine where the connexion is made with a flexible 
hose. This compressed air is applied to three pur- 
poses; it drives the borer, it pumps water out of the 
shaft, and it starts the hauling-up drum. 
_ The rope by which the loaded wagons are drawn up 
out of the shaft is worked on the tail-end system upon 
an,opposite incline outside the shaft. The tail-end of 
the rype is attached to a wooden tank which runs 
down upon a tramway. When the wagon is down the 
shaft, the tank is drawn up under a shoot connected 
with a mountain stream which fills it. When full, its 
weight in running down its incline is sufficient to 
draw up the full wagons out of the pit. When it 
reaches the bottom of its incline, a valve in the bottom 
of the travelling tank is opened automatically and the 
water runs out, leaving it ready to be drawn up again 
empty by the wagons descending into the shaft. The 
winding drum over which the rope passes has gene- 
rally to be started, and this is done by a pair of 8 in. 
cylinder air-engines supplied from the turbine. 

The number of hands employed in working the 
diamond boring machine is four men, one to each drill, 
and a boy to look after the engine. 

In this regard, the system contrasts most favourably 
with that at present employed in boring the Mont 
Cenis tunnel, of which a description and illustrations 
were given in Exoinexaine, vol. vi., p. 71. 

The rate at which work is being got through is very 
satisiactory to the proprietors of the quarry. The 
drills in ordinary work revolve 240 times a minute, 
during which each advances into the rock about 2 in. 

Four miners, working under favourable circum- 
stances, will bore by hand and fire six holes, each 20 in. 
deep, in one shift; that is to say in eight hours. Work- 
ing day and night, therefore, this number would get 
through 18 holes or an aggregate of 360 in. of holes 
besides firing and clearing away in 24 hours. On the 
other band the diamond boring machine, worked by four 
men, bores in eight hours (including lowering down 
the shaft, fixing, and raising it to the surfacé again) 
40 holes each 34 in. deep; to fire which and get out 
the stuff takes the remaining 16 hours out of the 24. 
Therefore, with the machine, 1360 in. of hole, besides 
blasting and clearing away, are done as compared with 
360 in. by hand labour. The last week’s returns 


<) | ite-end is the same as that used by the Mont Cenis 


Beaumont, who bas shown true engineering skill in 
Bogs hie be kes mele Se tee 8 wae 
way, of such assistance as nature supplies on the top 
of the Welsh Hills. There is a lake called Gwm-voel 
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system by H 


tmhachinery, viz., by drilling a lot of holes in the fore- 
head and then employing an explosive to get the stuff, 
and this we pen is the only way of dealing with 
hard rock ; any machine proposing to cut the whole 
face of rock away is doing work which ought to be 
done by powder, and must (if it be effected) necessarily 

uire an enormous expenditure of power. 

‘he advantages of the diamond system all result 


sion, which enables an extremely simple character of 
machine to be employed, and one which can hardly get 
out of order, a point the value of which it is difficult 
to over-estimate when it has to be put in the hands of 
miners, working in the wet and dirt of atunnel. The 
drills are manipulated by a minimum number of men, 
since, when once started, they need no attention till 
the holes are down. There is also a considerable 
economy of power, as the air being used in the cylinder 
of an ordinary engine ean be expanded as much as may 
be considered advisable, which with a percussive drill 
is not the case because the blow would be deadened, 
besides involving an inconvenient increase in the size 
of working parts. Last, though not least, the short- 
ness of the drill enables holes to be put in, in any 
direction, even in positions that miners. could not con- 
veniently reach. ciprocating drills are, from their 
nature, of considerable length, and can, therefore, only 
put down straight in or nearly straight in holes. 

The diamond system is not an experiment in any 
sense of the word; the shaft at Croesor having been 
already sunk some 180 yards by this means. In its 
performance so far it has amply shown that the system 


from employing a rotary movement instead of percus- } ; 












if upon a carriage, would be of great iy in a gas 
establishment for ov copestinn Saas of te 
works, or an the street mains may be 
blocked b. the deposit of ue: hihaline, and which could be 


Association on this subject. The great merits of this inven- 
tion are, Ist, economy of space; 2nd, economy of labour and 
fuel; and, 3rdly, the perfect freedom from risk of conflagra- 
tion, merits which, I am sure, will be appreciated by every 
gas engineer present, and recommended wherever an oppor- 
tunity presents itself of i ing h 1 power by the 
application of gas. 


THE NEW YORK GAS WELL. 

Tue locality of this phenomenon is in Ontario county, 
about 20 miles south of Rochester, and 16 miles to the weat 
of Canandaigua ; and a full account of the well was laid 
before the New York Lyceum of Natural History, in a highly 
interesting paper by Professor Henry Wurtz. About four 
years since the owner of the ground, whilst boring with the 
hope of getting petroleum, struck the cavity from which the 
gas flows, at a depth, as he states, of 500 ft. The bore-hole is 
tubed down to, and into the solid rock, and the tube stands 
about 10 ft. above the surface. This tube is 5 in. in diameter ; 
and the issuing gas, when burning, gives in a still atmo- 
sphere a flame some 30 ft. in height. . 

The flow has been stated independently by two parties who 











of non-percussive drilling is decidedly a most advanta- 
geous one, as the machine is subject to very little wear | 
and tear. 

We understand that a company has been formed to | 
undertake contracts for machine tunnelling commenc- | 
ing with this principle as the best oue known at present, 
with apparently every prospect of success. 


GENERATING STEAM BY GAS.* 
By G. Gopparp, Ipswich. 

Tx subject of my remarks, the application of gas to gene- | 
rating steam, is one, if judiciously carried out, may become of | 
great importance to gas companies in securing an increased 
consumption of gas in the day time, and also of great value 
and convenience to the public. There are many localities 
and trades, where steam power is greatly needed, and where, 
if it could be applied, it would add greatly to the productive 
power of the country, and to the reduction of manual labour. 

The great obstacles so the use of steam are the danger at- 
tendant upon the fuel employed, the want of space, and the 
cost of boiler setting, and the erection of shafts, together 
with the obejetion raised by landlords in consequence of the 
difficulty of effecting insurances except at high rates of 

mium. 

The want of space in many of the metropolitan buildings 
as to where a steam boiler could be fixed is a sufficient con- 
sideration to prohibit the use of steam power, where but for 
this cireumstance it could be most advantageously applied. 
Attempts have been made from time to time to obviate these 
difficulties by the application of gas. The adoption of gas 





from the shaft show a forward progress of 4 yards, or | 
not far from 20 yards per month, which is consider- 
ably more than double that which miners could attain | 
even under the most favourable circumstances. 
Otherwise stated, the comparison stands thus :— | 
one miner, in one hour, bores 33 in. of hole; whereas | 
the machine, with one man, in one hour, bores 14, in. | 
of hole. This extra—nearly fourfold—speed is at- | 
tended, of course, with extra cost. But the expenses | 
of the maintenance of the machine, the replacing of | 
“carbonates” or coarse diamonds, and wear and tear | 
does not amount to ihe extra value of the work done, | 
whilst the forward progress of the tunnel is more than 
| 
_ The general appointments of the new shaft which | 
is makwig at Croesor are highly creditable to Captain 





engines has to some extent removed the objection, but not 
altogether so, but an ingenious invention, patented by Mr. 
Arthur Jackson, and carried out by Mr. Thomas Middleton, 
the enterprising engineer of Lemon-street, Southwark, has 
recently come under my observation, which to my mind has 
most effectually removed the difficulties to which I have re- 
ferred. 

The invention consists of a vertical tubular boiler so con- 
structed as to possess great power of generating steam but of 
very small dimensions; the tubes are not more than 1 in. 
bore, and are placed very close to each other so that an 
enormous heating surface is obtained ; beneath the tubes ona 
revolving plate are a number of atmospheric burners each 
ee with a cock so that the heating power is completely 
under control and can be increased or diminished at pleasure, 
as more or less power may be required. 

I have on the table betore me an arrangement of burners 


. mee read before the British Association of Gas Managers 
in London, June 7, 1870. 





have measured it with large balloons of known capacity at- 
tached to the outlet, to be from 4 to 5 ft. per second, equi- 
valent to from 15,000 to 18,000 ft. per hour, or say, in the 
mean, at the rate of 400,000 cubic feet of gas perday. Such 
a flow really corresponds to a pressure of but a few inches of 


| water. This flow has now gone on for more than four years, 
| and according to the testimony of residents of the vicinity, 
| without any perceptible diminution of energy, indicating, in 


the aggregate, an escape of some 600,000,000 of feet, about 
half the yearly make of the largest gas company in New Yor«. 

The most remarkable feature is the lack of diminution of 
flow for so long a time, in connexion with the low pressure 
indicated. Professor Wurtz infers hence the probability of 
an indefinite continuance, as the gas must originate not 
a reservoir in a state of compression, but from huge masses 
or surfaces of rock, from which it oozes out gradually at every 

wre. This inference is justified from the phenomena of 
other fountains of natural gas, of which so many are known 
to have flowed from time immemorial without exhaustion. 

The geological age of the bed from which this gas comes 
is considered to be probably the Marcellus shale. The tem- 
perature of the gas is about 60° Fahr.; very low for a depth 
of 500 ft. Doubtless the gas is cooled by expansion from a 
state of compression. (A curious suggestion occurs here re- 

rding causes of irregularity in inerease of tem ture in 

escent in fossiliferous rocks.) The gas is of low candle 
power, which Professor Wurtz seems to have had but rough 
means of estimating. An analysis of the gas gave—marsh 
gas, 82.41; carbonic acid, 10.11; nitrogen, 4.51; oxygen, 0.23; 
illuminating hydro-carbons, 2.94= 100.00, Density, 0.693. 

Professor Wurtz is convinced that the free oxygen shown 
is really present in the gas as it issues, and is not accidental, 
as Fouque and other analysts have deemed traces of oxygen 
found in such gases to be. The extreme precautions taken 
by him both in collection and transportation, as well as in 
analysis, make him confident of this; but as this involves 
important chemical and geological clusions, he p 
to make further and repeated tests of this point. 

In the prolonged discussion that followed this paper, Pro- 
fessor Seely remarked on the enormous pressure with which 
gases in oil districts sometimes escape. In one case, on the 
authority of Professor Winchell, the pressure was 180 lb. to 
the square inch, in addition to the pressure corresponding to 
a water column 600 ft. high. At such great ures most 
condensable gases would exist in the liquid ‘orm, to which 
the surrounding rocky strata would be impermeable, while 
the incondensable gases might eseape. . . should, therefore, 
be concluded that free hydrogen and nitrogen would be found 
in smaller quantities in petroleum districts in proportion to 
the greater pressure.—Scient fic American. 
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Russian Metallurgical Works, Iron, Copper, and Gold, Con- 
cisely Described. By Henxaznt Barry, late Director of 
the and Iron Works of Vuicksa. London: Effing- 
ham Wilson. 


We regard Mr. Barry’s little book—consisting though 
it does of but seventy-one small octavo —as one 
of the most valuable additions which our lib: 
lately received. It contains a vast amount of informa- 
tion on subjects ing which little reliable in- 


formation has hitherto been available in this country, |: 
and the numerous facts which it records are stated | ip kilns 


with a clearness and conciseness which renders the 
work particularly valuable. 

_ According to Mr. Barry the establishment of the 
iron industry in Raessia dates from the year 1700, 
when Botachoff and Demidoff were commissioned 
Peter the Great to t upon the facilities 

the country offered bor the establishment of iron 
works, Botachoff.examined the districts of Nij 
Novgorod, Viadimir, Kaluga, Ti: , &e., whi 
Demidoff extended his researches into the less’ easily 
accessible Oural district. In both cases, ifmmense 
forests, yast deposits of ore, and ample water power, 


were meg with, and in both districts works were com- 
menced ‘without unnecessary delay. The circum- 
stances under-which Demidoff and off respec- 


tively established their works were somewhat different. 
In the north, where the Crown 
of , extensive forest tracts ‘were 

to off ‘under a tenure termed “ possession 
right,” this tenure giving to him and his heirs the ex- 
clusive right of cutting wood within certain limits, on 
the condition of his paying a certain tax per ton of iron 
made, this tax being levied in addition to the ordinary 
excise rate. The arrangement was a profitable one for 
Demidoff, and in 1702 he commenced his first works 
at Neviansk, about seventy miles north of Ekaterin- 
burg, while at the same time he sent out explorers to 
discover suitable sites for other establishments. A 
man of wonderful talent and energy, the works started 
by him soon grew in number, and ultimately, not con- 
tent with the field offered by the Oural district, he ex- 
tended his operations some fourteen hundred miles 
mto Siberia, to a place named Barnaoul. In develop- 
ing his plans, Nikite Demidoff had to carry out vast 
works, which still remain as monuments of his perse- 
verance and skill, and he had to contend against the 
difficulties occasioned by a scarcity of ishour —his 
labourers, such as they were, being almost all criminals 
or Tunaways—while everything required, even the ma- 
chinery, had to be manufactured on the spot. 

Botachoff, like Demidoff, was a man well fitted to be 
the: pioneer ofa new industry, and the vast dams con- 
straeted by him, and still in existence, testify to his 
abilities as an engineer. The first works started by 
Botachoff were at Unja, on the banks of the Oka, in 
the extreme north of the Government of Tamboff, a 
place where a small blast furnace had previously existed. 
Botachoff had the advantage of a much better supply 
of labour than Demidoff, but he did not obtain so much 
aid from the Government as the latter, and he had, 
moreover, at one time to pay very heavy black mail to 
the robber bands who infested the enormous tracts 
known as the Mourom Woods, in which the greater 
number of his works were situated. 

Such was the origin of the Russian iron manufac- 
ture, an industry which for many years was carried on 
with vast profits, and which, even at the present day, 
might, as Mr. Barry shows, be a very remunerative | 
one, but for the recklessness and ineapability of a large 
proportion of those intd whose lands it has fallen. 
In the earlier days, when the trade was in the hands 
of Botachoff and Demidoff, the former had the advan- 
tage of a much better market for his products, and 
Mr. Barry informs us that he has undoubted proofs 
that Botachoff’s cargoes of iron, floated down the 
river Oka to Nijni-Novgorod, used to be exchanged 
at this latter place for their weight in copper money ! 

In all parts of Russia are to be found large deposits 
of iron ore, these deposits being, in almost all cases, 
very readily accessible, either by quarrying or by sink- 
ing shafts from two to tea fathoms im depth. The 
richest ore is the magnetic, found in immense quan- 
tities in the Oural and Altai, this yielding about 68 
per cent. of iron in the blast furnace. Next in value 
is a kidney red ore, extensively worked on land in the 

ossession of the Bashkirs, and also to the south of 
Exaterinbarg. This ore yields from 55 to 60 per 
cent. of iron, while in all parts of the Oural ordinary 
red ore, yielding from 45 to 50 per cent. of iron, 
abounds. Red oxide, yielding from 45 to 48 per cent. 
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At present the only fuel used in 
wo all wns with a very few 
—is charceal, . speaks 
reckless waste of Saital tod has in 
instances ruined establishments which othe 
wise have been prosperous, while he also paints 


Th 
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and gives a variety of interesti 


in of fuel in the 
miderae pee for good 


fancy in Russia, but he 
sents a great field for in 
he is, we know, upli 
given their atte 
an abundant supply ih, 
stone and fireclay ate also extensively 

Oural and the north, but not so abundantly 

central districts. 

The blast furnaces used in Russia are all of very 
moderate size, those in the Oural having usually a 
capacity of about 2500 cubic feet, while those in other 
distriets are still smaller, their general capacity being 
about 2000 cubic feet. The former furnaces run 
about 16 tons, and the latter about 11 tons per day. 
At Tagilsky are two furnaces on the Rachette system. 
These furnaces are said to answer fairly, but not to 
show any marked advantages over furnaces of the ordi- 
nary form. Owing to the use of charcoal, and the 
small size of the furnaces, the blast pressure used is 
very moderate, varying from 1 |b. to 1$ 1b. per square 
inch, and many of the furnaces are blown with one 
tuyere. In the Oural cold blast is invariably used, 
but in the central districts hot. blast—or perhaps we 
should rather say warm blast, for it is rarely heated to 
more than 450° Fahr.—is employed, The blowing 
machines used in the northern districts are of the most 
antique Reseesion, consisting generally of six vertical 
blowing cylinders, worked by water power, and made 
to deliver their blast direct into the furnace without 
any regulator or collector. In many instances these 
cylinders and all the working parts are of wood. In 
the central districts, Mr. Barry states, the blowing 
machinery is more modern in construction, although 
the old arrangement is in many instances adhered to. 
The machines are, however, made of iron, and in some 
cases thoroughly good steam blowing engines are to 
be found. In the Oural the waste gases are not col- 
lected, but in the central. district they are in anany 
works turned to account for heating the blast. 

Notwithstanding the apparently more modern 
arrangements to be found in the works in the central 
districts of Russia, Mr, Barry tells us that the furnaces 
of the Oural and the North are the more economically 
worked. At the Verkny-Ufaleeh works (South Oural) 
with ore containing 52 per cent, of iron, and cold blast, 
the average consumption is one ton of charcoal to one 
ton of pig, while the fair average of the northern 
furnaces is stated to be 11 tons of charcoal to 10 tons 
of iron, working with ore yielding from 47 to 49 per 
cent. 

For puddling, kiln-dried pine is principally used as 
fuel, and the consumption is on the average from 10 to 
11 cubic fathoms ‘ ussian) per 16 tons of puddled 
blooms. The puddlers have three shifts per day of 
twenfy-four hours, and work only three heats per shift, 
the charge being 15 ewt.of grey iron. In many works 
there is no puddiing, refinery fires of the ordinary 
German open type only being used. The consumption 
of charcoal in these fires is about 2} times the weight 
of the iron turned ont, and about 53 1b. of east iron 
is required to produce one pood, or 36Ib. finished. 

After speaking of the defects of the rolling mills 





of iron, and a white ore, of about the same degree of 
richness, and containing some manganese, are the 
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only works, he states, r 
was ever carried out to any extent in Russia was at 
Nijni-Tagil, and it was there given up on account of 
the want of a market for the product. 

Mr. Barry’s chapter nay | of Russian workmen 
and their position, as also of the management and ad- 
ministration of Russian iron works, is a most impor- 
tant one, and we recommend its careful perusal to all in- 


terested in Russian progress. The average daily wages 
of Russian workmen ara given by Mr. Barry as noe 
Miners «- 1B | Nail Maker « 
burners ... H Lai 9 sree Any = 
oie . 1b Chesinde chaguater 12 
Heater ob oe is Joiner abs oe ae 
ingler «+. wos 10 Model maker” «. 16 
Roll turner ow. 16. | Day labourer w 
Skilled mechanic ... 16 | A woman «. on 1a 
Boys and girls, he further tells us, “are paid by 
the dozen, at the rate of 1s. 6d.” The rates above 


given are, of course, the averages in the metallurgical 
districts, and are lower than those paid in 8t. Peters 
burg, Moscow, and some large towts.- As to the 
administration of the Russian iron works, Mr. Ba: 
states that it is “ undoubtedly bad ;” and be not only 
gives ample proofs of this, but shows how matters 
might be improved. ' : 
f the extent of many of the Russian works, Mr. 
Barry gives particulars which will, we believe, strike 
most of our readers with astonishment, for, as he traly 
says, “ The extent and power of these works is under- 
stood by few people out of the country.” Thus, on 
the Tagil rty, there are ten’ works extending 
over one million fire hundred thousand aeres, and pro- 
ducing annually 17,400 tons of iron, 1300 tous of 
copper, 1 tons of platina, and } tom of gol. At the 
Vincksa group, again, Mr. Barry states that he has 
had as many as 20,000 people working «t one time, 

In his last chapter devoted to the iron manufarture, 
Mr. Barry treats of the tenure upon which the works 
are held, the rome bya and various commercial 
matters of considerable importance, upon which, how- 
ever, we cannot touch here. The cost of produetion 
of pig iron is given as varying in different districts 
from 31s. 44. to as high as 62s. 8d. per ton, but our 
author states that he considers that in almost al! Rus- 
sian work iron might be made more cheaply than it 
is—a conclusion with which we think most of our 
ironmasters will agree. ‘ P 

The length to which this review has already run 
compels us to dismiss with but s passing notice those 
parts of Mr. Barry’s book relating to copper, 
and other rainerals. Like the devoted to 
iron manufacture, bop tem sections with i 
ing information, are as i 
careful attention as those fered: of of 
we have spoken more fully. In conclasion, we 
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generally to be found in Russia, and some kindred 
matters, Mr. Barry gives the following description of 


recommend Mr. Barry’s book to readers as 
well worthy of a place in their libraries. 
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THE EAST RIVER 











On the 19th of March last the launching of the great 
caisson for the foundations of one of the East River Bridge 
piers was successfully accomplished. We have already 
given drawings and detailed descriptions of the construction 
of this caisson, and we now publish an engraving explain- 
ing the method of moving this great mass from the site on 
which it was put together into the river. It will be re- 
membered that the structure was 168 ft. in length, 102 ft. 
wide, and 16 ft. high. It was put together with its longer 
side parallel to the river bank, and about 100 ft. distant 
from it, and the ways upon which it rested were seven in 
number, and each about 180 ft.inlength. These ways were 
laid in such a manner that their upper faces were curved 
to a radius of about 312 ft., and at a slope which made the 
chord of this arc form an angle of about 5°, the curved sine 
of the arc being some 13 in., and the upper ends of the ways 
15.6 ft. higher than the lower ends. By this means an 
accelerated motion was given to the caisson in the latter 
part of its transit, the increased velocity it thus obtained 
enabled it to overcome the great resistance it encountered 
from the water when it struck the river broadside on. The 
details show the form given to these ways, and it will be 
observed that they rest upon cross and longitudinal timbers ; 
the letters fg refer to the bearing pieces of the fixed ways, 
and ¢ / to the sliding ways attached to the underside of the 
caisson. The surface of the former of these were cut to an 


angle, as shown, that of the corresponding slide being made | 


to fit, in order to insure a perfectly true motion of the 
caisson in the process of launching. 
Al, were bolted to the inside of the two outer ways, which 
projected above the sliding surface, in order to check any 
swerving tendency. To insure a means of casting loose the 
caissons from every point at the same moment, a check 
cam, shown in the detail, was fixed into each of the ways 


near the upper end. The cam at the point where it took | 
the bearing of the sliding way was provided with a projec- | 


tion which held it fast against the timber, and it was kept 
immovable by means of a lever secured by ropes at its ex- 
tremity. These ropes being cast off simultaneously the 
cams were thrown over, and the caisson was free to 


move equally throughout its length. The position of the 
caisson upon the ways when ready for launching is clearly 
shown in the figures. The position of the air chamber is 
indicated by the dotted lines, H, K, L, and at E is shown a 
partition, which was constructed to divide the air chamber, 
and prevent the air from any sudden movement from one 





Beside this, timbers, | 
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part of the caisson to another, which would have affected 
its stability. The dotted lines, CD, show the position 
assumed by the structure just as it left the ways, and E F 
represents it after it had been launched and had come to 
rest in the water. The caisson having been then success- 
fully moved into the water, it was taken in tow and moored 


to an adjacent wharf, where work on it has been resumed, | 


and on the 16th May it was moved into its final position, 


work of the East River Bridge has been satisfactorily con- 
ducted, and though the construction of the caisson is but 
the beginning of the undertaking, the energy which has 
carried it thus far will be continued, we doubt not, to the end. 








Tue Frescu New Postar Conveytion.—An order in 
Council was published in Tuesday's Gazette legalising 


standard weights of one-third of an ounce avoirdupois, and of 


two-thirds of an ounce avoirdupois, in order to carry out the 
terms of the postal convention with France. 





Haxcock’s Screw Prorpgitern.—We have received the 
following interesting i of a trial recently made with 
the steam yacht Brenda fitted with Hancock’s screw pro- 
peller. The Brenda is 52 ft. long between perpendicuiars, 


by 10p5 ft. beam, and has a depth moulded of 6,4, ft. She 
was built with very full lines as a tender to Mr. Thompson’s 
schooner yacht Emerald (140 tons), and is fitted with Fa 
of diagonal high-pressure engines 6} in. diameter and 12 in. 
stroke, a vertical tubular boiler 3 ft. 10 in. diameter and 7 ft. 


high. Last year she was fitted with a true screw 3 ft. 
diameter 5ft. 6 in. pitch and three blades, and gave a 
Pur miles per hour with 60 Ib. boiler 


| nennee oat of 
pressure 180 revolutions per minute. This screw was 
and lowered down on to the river bed. So far, then, the | after 


trying several different propellers by the best 
makers on the Clyde with worse results. This year Mr. 
William Scott, of Belfast, determined to try some other 
screws to see if it were possible to increase the speed although 
it was the opinion of several eminent engineers who had been 
consulted that that would be impossible. He, however, 
wrote to Messrs. H. C. Hancock, of Dudley, ordering one of 
their patent serews 4ft. diameter with three blades. On 
Saturday, 20th May, the Brenda ran a trial trip with the 
following results: Boiler pressure 55 Ib. engines making 150 
revolutions ran the measured mile in 6 minutes 50 seconds. 
On the Monday following, she again went out and ran the 
measured mile with 54 Ib. boiler pressure making 150 revolu- 
tions with wind and tide in 6 minutes 40 seconds, against 
wind and tide in 9 minutes and 56 seconds, blowing a gale 
during Monday’s trial, tide running 3 knots, thus giving 
her average speed nearly double her previous maximur 
speed. 
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THE VENTILATION OF SEWERS. 
Description of the Method adopted in Birkenhead for Ven- 
tilateng Sewers, and carrying away the Gaseous Emanations 
generated therein.* 
By Mr. T. C. Taornvry, C.E., Surveyor to the Birkenhead | 
Commissioners. i 
Ly the district under the control of the Birkenhead Com- | 
missioners there is a length of about 60 miles of roads and 
streets, laid out or constructed, and the length of main sewers 
laid down or constructed under such roads and streets is 
about 42 miles. 
The area of the district is about 1864 acres (with levels 
varying from 24 to 184 ft. above Old Dock Sill,) but the total | 


area within the water shed, for which the main sewers act as | 
an outlet, includes parts of Tranmere, and is something like | 
2224 acres, in addition to which there is a large agricultural | 
district drained by the fender brook, and thence through the 
great culvert, parallel to the docks into the river Mersey, at 
a point near the north end of the Woodside stage; the area 
of this district is about 13,800 acres, equal to about 214 square 
miles. The drainage area of the town is divided into three 

districts, each of which has a separate tidal locked or flood- | 
flapped outlet into the river. 

F e length of streets laid out and sewered in Birkenhead | 
is at present out of proportion to the number of buildings 
(8200, with 4200 water closets,) and a population of about 
50,000, giving a density, including the area occupied by the 
dock estate of 30 per acre, and, exclusive of the same, about 
41 per acre, or something like one-third the density of the | 
population of Liverpool. The dual use, therefore, for which | 
the sewers are ultimately intended to answer, if they are to 
continue to be used as at present, viz., the carrying off by 
suspension in water of the sewage matters discharged from 
the dwellings of the inbabitants, as well as the surface 
drainage, is therefore limited and out of proportion to | 
their capacity, or to the purposes that they will ultimately | 
be used for when the town becomes fully built upon. Hence 
we have not in Birkenhead the same amount of deleterious 
gases to contend with in the sewers as is to be found in the 
sewers of Liverpool, where the population is so much greater 
per acre, and the sewage largely diluted, or mixed with the 
refuse from chemical or other similar works. 

The ventilating shafts, therefore, erected in Birkenhead, | 
have not been so severely tested as they would have been if 
erected as part of the Liverpool system of sewers, in connec- 
tion with which it appears from the last report of my friend 
Mr. Newlands, the Borough engineer, that there have recently | 
been erected 1030 archimedean screw ventilators fixed at the 
termination of pipes, in connexion with the sewers, attached 
to the houses, and carried up to the top of the buildings, as | 
recommended by the Mortality Sub-Committee in 1866. 

The principle of the ventilating shafts erected in Birken- 
head by me of recent years will be easily understood from 
the drawings now submitted for the information df the 
society. These ventilators are for the most part constructed 
adjoining the vertical manhole entrances to the sewers from 
the roads. 

Each shaft is provided with a galvanised iron wire basket 
of quarter mesh, 10 in. square, filled with small wood char- 
coal for a width of 6 in., fixed in a short horizontal gallery | 
between the opening through the crown of the sewer and the | 
upeast shaft, terminating at the surface of the street, im a | 
position so as to protect the charcoal from being saturated 
with rain water falling through the surface cast-iron grating, | 
fixed on the top of the shaft, level with the street. 

The manhole entrances are found to act as downcast shafts, 
thereby facilitating the draught of gas through the charcoal | 
filter fixed in the ventilating or upeast shafts, very much on | 
the principle of syphon ventilation. 

T ventilators are found to answer their purpose effec- | 
tually, and very little, if any trace of deleterious gas or un- | 
pleasant smell is perceptible at the grating in the street. It | 





* Paper read before the Liverpool Polytechnic Society. 


| opinion better adapted for 


| either chimney shafts or arc 
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is estimated that about 90 per cent. of the sulphuretted hy- 
drogen or gaseous emanations from the sewers is in’ 
in passing through the charcoal filter. (See report of Mr. 


| Tate’s tests of the emanations of gas from sewers.) 


The number of these sewer ventilators constructed in con- 
nexion with new works is 4 double (Fig. 4), 53 — (Fig 3), 
and the number in connexion with old sewers, 16 (Fig. 7). In 
the latter case the basket is fixed in a horizontal 


| gallery, constructed near the top of the manhole entrance, 
| with an outlet to the street similar to the others; the total 
| number of ventilators constructed up to the present time 


being in all 73. 
The principle upon which they are arranged ison the main 


| lines of sewers at every junction, and at the termination of 
| the collateral sewers in the side streets and courts. 


It is intended to extend the system to the drains in courts 


| and back passages, where they will be constructed at the 


termination of each line of drain, on the same principle, but 
on a smaller scale, as per Figs. 9 and 10. 

Many of these centhaien have been in use for upwards of 
four years, and while we have had complaints of unpleasant 
smells emanating from untrapped gullies, we have never had 
any complaints during that period of any disagreeable 


| emanations from the grids over the ventilating shafts. 


The adoption of the archimedean screw ventilator in Birken- 
head has been limited to one instance, where it was fixed in 
connexion with the new water closets recently erected at the 
Market Hall; and the connexions with chimney shafts have 
been secured in two instances—one at low level in Park- 
street, and the other at high level in Oxton-road, all of which 
have been found to act efficiently. 

The ‘objection, however, to connecting furnace chimneys 
with sewers is, that it is found in) practice that the area ven- 
tilated is limited to a distance sufficient to replace the gases 
drawn out of the sewers and drains by air from the streets 
and houses of the district, throu untrapped gullies or other 
openings ; and that it hasa y while at work to untrap 
the gullies fixed at the inlets to the drains, and when out of 
work such inlets form outlets for the gases generated in the 
sewers, and therefore at such times dispersing the sewer 
gases into the air of the streets and dwellings of the inhabi- 
tants of the district ; of, in other words, such a system is 
violent, local, and intermittent in its application. 

In certain states of the atmosphere the gases disc 
from the archimedean screw ventilators are found at a lower 


| level than the point of exit, and therefore become mixed with 


the air at too low a level. 

Vertical shafts provided with baskets filled with charcoal, 
which answer all the purpose of @ deodoriser, are in my 
ing innocuous the aqueous 
gases emanating from sewers (vide Mr. Tate's tests), than 
i screw ventilators, as 
they allow of « natural diffusion of the deleterious gases by 
their own specific gravity, and pass them into the air of our 
streets comparatively and are superior to the plan 
recommended in the Parliamentary Blue Book, by the in- 
— of the Local Government Act Office, where the 
charcoal trays are fixed horizontally in the manhole en- 
trances, and require to be removed when access is required to 
the sewer. The extra cost of constructing the ventilators 
according to the various arrangements, is as follows, viz. : 

For plan Figs. 2,4,and6... 21, 12, Od. 

Double ventilator, constructed at the summit level 
when two lines of sewers run in opposite directions. 

For plan Figs.1,3,and5 ... il. 6s. 8d. 

Ordinary mangle ventilator placed on the line of 
brick sewers. 


For plan Figs.7,8,and 11... Ol. 168. Od. 

A modification of 6 to adapt it to old manhole en- 
trances. 

For plan Fig. 9 pad pe 1. 138. 6d. 

Which answers the double P of ventilator and 
lamp hole, and is constrerted on the lines of sub- 
sidiary sewers, 





For plan Fig.10__... on Ol On. 
a i , constructed at the termination 
of court and passage 


The parts of sewers where ventilators are most ired, 
are at “ dead ends,” and the summit points of raver “sage 
the system. 

Other means of ventilating the sewers suggest themselves, 
such as ae the shafte — the pe of mene 
lamps fixed in o spaces, and provided with gas jets 
commenti Semaine toslde the shaft or column, to onthe 
draught, and to destroy the deleterious gases as they are 
drawn out, but as yet I have had no unity of testing 
this mode of sewer ventilation, which I am inclined to thirk 
would be effectual, and comparatively harmless to the in- 
habitants of the adjoining houses, and not likely to contami- 
nate the atmosphere of the surrounding district to any ap- 
preciable extent 

Some years since I connected two or three flues in a large 
mansion in the country, with the s of sewerage and 
drainage provided for the same, but the experience there 
obtained of house flues as a means of ventilating sewers, I do 
not think that they can be safely used for that pk es It 
is found that the objection urged against the use of faetory 
chimneys, as a means of sewer ventilation, is more or less 
eppiieabio, to an intensified degree, to the use of house flues 
for the same purpose. 

The roof rain water conductors, or drop spouts of houses, 
have been extensively used as a means of ventilating sewers, 
but experience has shown that such pipes are not adapted 
for this purpose, as the joints are seldom, if ever, made eir- 
tight. 

The same objection an ata 
ting pipes attached to houses, which have in many towns 
been erected in connexion with the sewers. 

No drain should be carried under a house without havin 
a proper trap fixed or constructed outside the external wa 
of the building, and all soil pipes should be ventilated to tho 
external air, and, where possible, a current of air should be 
secured between the water closet and the house. j 

By strict attention to these and other like matters, in the 
laying down and construction of systems of sewers and drains 
for the carrying away of the sewage and drainage of the 
dwellings in’ our towns, many of the evils and unpleasant 
effects now complained of, will for the most part, if not 
wholly, be removed. : : 

The question as to the length of perk mnaieynney: Dn as 
anneal will reg ay A ge as ; Fagot sewer 
gases is one that incompetent to give sfactory 
answer to without further experience. The charcoal that I 
have used for this has hitherto in my opinion not 
required renewing, although in some case i has been in 
constant use for upwards of four years. 

I have to acknowledge the assistance of Mr. Norman Tate, 
who has this day made an experiment with the sewer 
issuing from the Birkenhead sewers, through the charcoal 
filter above described, and from the aaa direct, from 
which it a that only a trace of sulphuretted hydrogen 
was in the gases issuing from the former, while from 


issuing from town sewers, is a very important one 

doubt the chemical members of this society will give their 

valuable aid in elucidating the question. , 

The ventilation of sewers in a harmless manner is & very 

important question, and no doubt ite discussion by the mem- 

bers will throw considerable Hagerty 
no 
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THE BRITISH ASSOCIATION OF GAS 
MANAGEKS. 

Tar following is the address delivered by Mr. Magnus 
Ohren, vice- of, ¢he British Association of Gas 
Managers, on the annua) meet that 
society, heid at the rooms of the Gociety of Arts last 

Gentlemen,— You ane-aware*that our friend Mr. 
wey at our last meeting elected 'prasident of this association, 

Jerson and myself . You 


jation should not suffer 
lees to this office. 


vice-presidents wo te f 

Jd oecasion require it, Dfeltbeund to accept 

carry out the duties to thebestof my ability. 

circumstances that I preside over you this 

is therefore my province to deliver.an address 

of this scsodlation upon | gas «matters in 

cularly to draw attention to anynew subject 

ve an interest to gas managers, or conduce to 

of the companies with which all are connected. 

the attempt with great pleasure, but, at the same 

time, great diffidence, surrounded as I am by so many 

members of the gas fraternity whose attainments, and general 

knowledge of gas engineering, far better qualify them for 

the daties which it fallen to my lot to perform; yet, 

however unworthily those duties may be discharged, when 

compared with those of the gentlemen eminent in their 

profession who have addressed you before—I mean the past 

presidents of this association—let me assure you that any 

failure on my part will not be from want of perseverance or 
attention to the duties I have undertaken. 

I think the first thing | should direct your attention to is, | 
as to the stability and prosperity of this association, jor I 
coneeive that if I can present to you a prosperous state ot | 
affairs, it will relieve your minds of all doubt as to the solid | 
foundation on which the association stands, and on that | 
pomt, | may congratulate you, we are working with good | 
will and harmony, not only in committee, but amongst the 
members generally, and the number of members is, conse- | 
quently, steadily increasing. 

Before our June meeting of last year, we had on our books | 
214 members of all classes, (honorary, extraordinary, and 
ordinary members) ; at that meeting we added 52 members to 
our number, making it 266, and you have just elected 54 new 
ruembers, bringing our number up to 320. There are, I 
know, many members who are most anxious on this subject, 
the financia] position and prosperity of the association. their | 

reat desire being to create a gas managers’ benefit fund. | 
Vell, the committee go with them in that very laudable | 
desire, but with all their desire to establish such a fund, they 
consider that the time has not quite arrived; nevertheless, | 
there is a notice of motion on the subject by Mr. Warner 
and ali | ean say is, that if the members think that the | 
present strength of the association will warrant the starting 
of such a fund that every member of the committee will | 
exert himself to establish it on the best possible foundation. 

The subscriptions for 1867 amounted to 140/., and leit a | 
balance im the bands of the treasurer of 6/. odd; last year | 





the subscriptions amounted to 210L with a balance in band | causes not yet ascertained. 


of 634; and this year, to the 39th of April, we have a balance | 
in band efter’ meting our liabilities of 135/., so that we have | 
now in this association the germ of prosperity. 
Now how has this pr sperity been arrived at, and how is 
it to be maintained F Why, by tceamount of benefit members | 
reerive, and impart by the interchange of opinions and idea 
and by the large amount of useful information to be gleaned 
at our meetings. Such being the case, you will be pleased to 
learn that we have no fewer than twelve papers promised | 
or this sestion for reading and discussion on important 


prove the purity and illuminating powef gaa, 
when thoroughly sifted the members are always to 

impart the knowledge so geeet sat there is scarcely a 

meeting Of thia association, but we have a paper on 

tion in some of ite branches, the 

that members sttach to this su Ont 

we have two subh papers, one by Mr. Ups 

Gas Com on purificati 
Livesey, 

bers. 

a = Mr. F. C. ‘ 
addop, of e,and Mr. J. W. Pollard, of Mineing-lane 

(one of our new members) with their views on the subject of 

which those papers treat. I must, however, particularly 

draw your to scrubbers; of all apparatus in 

general use pon a gas works, probably no portion 

is so uneertain and unsatisfactory in its operation as the 

ordinary coke scrubber. Care is taken, in designing this 

to 


i to ide scrubbing surface of proper 

the gas pee nach maiotenance of this ion is only 
& question of time, and often of little time. Under very 
favourable é¢onditions as regards kind of coal used and 
the condensing 
ously passed, the scrubber may perform the duty for which 
it was intended, but almost always when a scrubber is opened 
it is found that there is just eafiielen t room in the centre to 
-_ the volume of gas jor the time being. all other openings 

ing filled with deposit. Some admirable arrangements for 
distmbuting liquor are in use, but no mode of distribution of 
water or liquor that I know of can prevent, or dislodge, this 
deposit. Steam has been successfully used to prolong the 
life of the material, and save the cost of changing it; but 
any force the water may possess is absorbed by the upper 
strata of scrubbing material, and it simply finds its way to 
the central apertures through which the gas ascends. My 
brother, Mr. John Ohren, the engineer-in-ehief of the Rio de 
Janeiro Gas Company, substituted plates of iron for the 
trays of cuke, and with good effect; and Mr. George Livesey 


will explain in his paper an admirable arrangement by | 


of tford, Mr. J. B. | acéount 


end; in the F t 
g the lower end of 1pe 

ing the admission of air in such a way as to im- 
draught, which at the same time. protects the 
instrument from the.action of external 

i j wo instruments, 


is clewed tn theo the 

; their supervision by the recent Acta 

The next paper sent to the Committee is by Mr. Summer- 
ville;of Dublin 

working 


in, who will give his the 
Best and Holden's Pheer 


apparatus through which the gas has previ- | of Best and 


mind, the retorts arte built to 

retorts, so that it would not do for general 

iron stoker be found to be useful and remunerative, and it 
will be constructed to suit beds of retorts as at present built. 
We have only to direct the attention of engineers to the 
want of a machine, and if it is at all likely to pay them for 
their trouble and expense in designing and perfecting it, 
they will never tire until that want is qupplied. Of this faet 
we have evidence in the iron stoker produced by Messrs. 
Dunbar and Nicholson for drawing and charging single re- 
torts. The want was felt, and to a great extent has been 
supplied, and I make no doubt that firm, as well as otbers, 
are now at works on plans al] tending to that end—the pro- 
duction of a machine perfect in its working to suit all sorts 





means of thin boards placed edgeways tier above tier, which | of settings. 


he has used at his works, and which, he says, is very effec- | 


tive, never gets out of order, and never wants changing. 


Another example of a want being supplied is shown by 


| the production of the “iron lamplighter.” It was found 


Vell, so far we seem to be arriving at a point of | that an “iron lamplighter” was wanted, as well as an “ iron 


perfection in scrubbers, but 
arrived at the same time to a knowledge that the 


supposed to be. 


We know that scrubbing is very effective | 


then we find we have | stoker,” and the result has been the production of some in- 


geniously contrived apparatus, of various sorts, to effect the 


i 


| scrubber is, after all, not the friend to gas managers it was | Object required. 


| Mr. Price, whose apparatus was described at the last 


in taking out the ammonia from the gas, and it having been | annual meeting, deserves credit for his step, which is in the 


found necessary to reduce the amount of sulphur compounds 
contained in the gas, to comply with the conditions required 


| by the Metropolis Gas Act of 1860, that gas should not con- 
| tain more than 20 grains of sulphur in every 100 cubic feet, 


the ingenuity of gas managers and gas chemists beeame 
taxed to devise means to this end. Amongst other experi- 
ments, the washing of the gas in the scrubbers, more par- 
ticularly with ammoniacal liquor, was found to be beneficial 
im removing sulphur, and it was supposed that the greater 


| the scrubbing surface the greater the amount of sulphur re- 


moved; but to the present time we have no reliable data to 
goupon. From careful testings of the gas for sulphur com- 


| pounds, before and after entering the scrubber, to ascertain 
| the full effeet of the working of that part of the purifying 
apparatus, we find that the amount of sulphur in the gas 


varies, from day to day, in a remarkable manner, and from 
? 

The Board of Gas Referees have to determine a maximum 

for the sulphur compounds, and therefore their proceedings 


1868-9 require that the maximum shal], under heavy 
penalties, be observed for each single day. The referees have 


| not yet issued any public report on the subject, but I learn 
| that experiments on a manufacturing scale—the only ones re- 
liable—bave been made, and are still in process, under the in- | 
structions of the referees, which unquestionably wiil throw 


are of extreme importance to the London gas companies. | 
Averages are of littie use here, for the London Gas Acts of 


right direction. His regulator (the controlling apparatus) is 
an ingenious adaptation of the “ Cathels district main gover- 
nor,” and it appears to answer equally well on a small scale 
as on large district mains. 

Since our last meeting we have two additional “iron 
lamplighters”—the hydraulic lamplighter and the pneu 
matic lamplighter, the first designed by Mr. Hunter, an 
engineer, but not connected with gas works. He has pro- 
duced an apparatus to be worked by hydraulic power. She 
peculiar feature is that by one operation the tap is opened, a 
match struck, and the gas lighted. A service pipe is to be 
laid throughout the district to be lighted with branches to 
each lamp. The pipes are charged with water, and the 
pressure required is given and maintained from a tank placed 
| at the required elevation. Inside each Jamp post is to be 
placed a smal! cylinder, to the piston of which is attached a 
rod. The top of this rod is serrated, and gears into a 
toothed wheel attached to the plug of the lamp tap which 
is turned round, and opened as the rod rises: A small 
fusee drops from a reservoir, and is carried by a swivel 
plate to a piece of roughened spring, om which it 1s 
rubbed and ignited. It is then cartied round past the 
burner, the gas is lighted, and the fusee drops to the bottom 
of the lantern. In the morning, when the gas is to be ex- 
| tinguished, the pressure of water is taken off the cylinders, 
jand an escape tap opened, the pistons drop with the weight 
| of the rod, and the taps are turned off. It is proposed that, 
|as the lamps are cleaned weekly, the lamp cleaner shall 





subjects. The first paper on my list is on the “ Setting and | much light on this difficult point. Among others, a syste- _clea : 
Werking of Retorts” by Mr. Cathels, and whatever light | matic series of experiments is being made to ascertain tbe | supply the reservoir with a week 8 supply of matches. — ; 
may be thrown on this subject,to my mind, the “setting | efficiency of each separate part of the various purifying pro-| Now, up to this point all is satisfactory. 1 have tried the 
aud working of retorts” is ove of the greatest importance, | cesses adopted in gas works. My successor in office will be | model apparatus repeatedly, and found it to work well, the 
and, } make no doubt, much good will result from Mr. | im @ position to comment upon these experiments at the | only exception to the general plan, as worked by the model, 
Cathels’ paper, and the discussion which such an important | next anoual meeting of the society. For myself, judging | being the ignition of the matches as they occasionally fail ; 
enhjeet is sure to elieit ; for, remember, Jow priced gas, divi- | ‘rom the information given to me by the engineers conduct. | but this is a difficulty of little moment, as good matches can 
dends, and last, though not least, fees and salaries are | ing those experiments, 1 must say that the idea entertained | easily be procured) My great objection was, that in a hilly 
produced from the retort, a residual preduct so to speak of | in many quarters of trusting to increased scrubbing power as a | district the pressure of water could not be taken off the 
gvod_earbonising. means of lessening the amount of sulpbur in the gas is wholly | cylinders ; therefore the pistons in the lamps on the side of a 
Che next thing of importance after making the gas in | contradicted by the result of those experiments, so far as they | bill would be kept up by the pressure from the of the 
good productive guentity is quality. Gas ean be made | have gone. I may add, that if the reierees properly and wisely | bill, and as it would be out of the question to take t water 
practeally free from impurities, and it is but right that the | discharge the important duties devolving trom time to time | out of the pipes every morning, and recharge them before 
consuming public should have pure gas to burn, especially | upon them, the result cannot fail to be of much use to the | night, for relighting, the lamps would continue burning. 
now that chemical science has shown us the way to free our | science of gas manufacture; for they have, what none of us| Mr. Hunter, when I discussed the matter with him, thought 
soedrom those impurities which thirty years ago we supplied | have had before, the means of instituting careful experiments | to get over the difficulty by weighting the rods, and varying 
with the gas, because we had not then the knowledge re- upon an uniform plan in each of the large gas works under | the size of the pistons; but he took my advice not t6 com- 
quired to grapple with those difficulties. About that time | their supervision, and thereby combining and bringing to a | mence in a hilly district, and he is p uting his operations 
with, gaw at 10s. per 1000eubie feet, 1 remember perfectly | focus the knowledge of the able engineers of the companies, | at Southport. Another greater iffculty 1 foresee is the 
well when testing the gas for sulphuretted bydrogen by and sifting out the truth in a practiea! and reliable manner. | freezing of the water in the pipes in winter, which, I fear, 
means of acetate of lead—the only test for sulphur known | I cannot quit this subject without calling your attention to | will curtail his richly deserved reward for his beautiful in- 
to gas engineers of that day—I often found the test of a | a new apparatus which the gas referces have devised for the | vention. One hint I may throw out for bis eonsideration— 
le which, if found in the gas of the present day, would | testing of gas for sulphur eompounds other than sulphuretted | the use of sea water. It is not only at the seaside that this 
sake Dr. Letheby’s hair stand on end with horror at the | bydrogen. I have obtained from Mr. Sugg a specimen cf this | can be got, but as a company is forming to supply sea water 
eunt of mpunty. Mied. I am giving you my experience | apparatus. The main difference between it and the Letheby | in Lon on ata cheap rate, the Lendon companies can be 
{ thirty years ago when I was a pupilot the engineer of one | apparatus is two-fold; firstly, instead of a large empty supplied with sea water for their jron lamplighters, unless it 
the London Gas Companies. Chemical science has, however, | cylinder, the referees use a smal! upright cylinder filled with | be superseded by the pneumatic lamplighter, the second in- 
made vast strides since then, and the case is very different in | g!ace balls, a sort of scrubber, im fact; secondly, a careful ad- | vention mentioned, the patentees of which, Messrs. Stephen- 
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son, Bartholomew, and King, have no doubt foreseen the 
difficulties I have spoken of. Their “irom ldinplighter” is 
worked with air instead of water, and from all { 

see will prove a success. There is a model working « tus 
on the table, and members will not only have a ¢ of 
seeing the working of it, but have an explanation, if time 


will permit. 

Since writing the foregoing, I have heard from Mr. 
Hunter. He says: “Iam happy to say the apparatus works 
well ; al] through the last winter it has been entirely unaffected 
in its —— v frost ; the lamps light in rapid succession, 
so that the cylinders are not required to be filled all at the 
same moment, consequently, a small water pipe will answer 
the purpose.” 

We speak of “iron stokers” and “éron lamplighters” 
that may serve us by-and-bye, but in the mean time, let us 
all remember, that the stoker of the present day is flesh and 
blood, one of ourselves; do not let us forget that while we 
enjoy the blessing of rest from our labours on the seventh 
day, the stoker of the period must be at his post on that as 
well as other days. It gives me great ure to find that 
the subject has been taken up by Mr, Morten, of the London 
(gos Company, and that he will read a paper on Sunday 
labour. It was introduced, I believe, by Mr. Livesey, of the 
South Metropolitan Gas Company ; he commenced by giving 
his men a Sunday holiday onee a monthyitiwas also intro- 
duced at my company’s works;(some : ; 
been continued ever since, ip feet, we have late 
n one Sunday out of every three instead of-ev: 








rm , to 
carry out the desire of the directors of m y uce 
Sunday labour as much as possible. I do not phow Mr 
Livesey progresses with the Sunday question, but we 
shall have his views thereon di the di n the 


ibject. I think directors of companies will onlyowant it 
rade clear to them by their managers, that the memean be to 
a great extent dispensed with on that day, to restrict Sunday 
labour to its lowest possible limit ; the men work hard, and 
it is a duty of humanity, even if we take no highes round, 
for persevering in carrying out this most desira ole It 
is very possible that Mr. Morton will speak of the labour of 
the stoker ; there can be nodoubt about the work being bard, 
and in the summer time very oppressive. I oneesmade an 
experiment to ascertain what amount of heat the men were 
exposed to, the thermometer at my office stood at 65° at seven 
o'clock in the evening in the month ‘of Septeniber, the men 
commenced taking off the retort lids. 


At 7.15 the thermometer rose to 70 deg. 
» 1.20 ” ” 80 ,, 
, 7.80 ” ” &8 ” 
9 Sy ” ” 90 ,, 
) 7.40 ” ” 99 ” 
5 7.50 ” ” 105 ,, 
And this was the highest point, 
At 7.59 it fell to 99 deg. 
8 97 


” ” ”» 


985 4 90 ,, 

The men had then finished their draw and left the retort 
house at 8.15, the thermometer fell to 70%, and I left. The 
retort house is large and well ventilated. The men. were in 
fine healthy condition, and some of them had been a long 
time in the employ of the company, and none of them had 
suffered illness from heat ; nor do I remember regular stokers 
being incapacitated from excessive heat, except in a few cases 
of men green from the country on their first employment, 
more especially in hot weather. Circumstances, of course, 
alter cases; my remarks apply to the “Crystal Palace Dis- 
trict” Gas Works. After Mr. Morton’s paper is read we 
may get the experience of others. But I think it will be 
readily admitted that the stokers, as a body, are hard work- 
ing men 

The next paper is by Mr. T. H. Methven, of Bury St. 
Edmonds, on “ Tar Pavements.” We all long for the luxury 
of tar pavements along our country roads, and I make no 
doubt the system would be largely adopted if the material 
could be made hard and durable, so as to save us, in summer 
weather, from sticking to the pavement, like flies in treacle.4 
I hope that Mr. Methven’s system is satisfactory on this 
point ; for myself, I consider it necessary to boil the tar, to 
get off the light oils and water, otherwise the material will 
not set firmly, or at least, until the sun has done the work 
that should have been done previously; if, then, it becomes 
necessary to remove the light oils, I consider they should be 
removed by distillation and utilised, instead of being boiled 
ff in the open air, to the great nuisance of the neighbour- 
,00d where that operation is performed: for remember in 
hose oils, which would be Jost in open boiling, we have 
venzole, &c., from which analine is made—the base of those 
oeautiful colours, magenta and mauve—so fully reported 
upon at the last Annual Meeting by the President for that 
Session, Mr. Goddard. 

Mr. W. T. Fewtrell gives us a paper connected with tar— 
on “ Artificial Alizarine ;” or, chemically speaking, on aliza- 
rine, artificially produced from a base, obtained from coal 
tar oils called anthracene; this is, however, not made from 
the light oils before alluded to, but is obtained from the last 
of the heavy oils, commonly ealled erevsote, which comes 
over just previous to the tar becoming hard pitch. 

While on the subject of tar, I may state that another im- 
portant use that tar is likely to be put te is inthe manufac- 
ture of gas. As tar contains a large quantity of rich hydro- 
carbons, it has engaged a large share of the attention of gas 
engineers, who for many years have, by various means, en- 
deavoured to convert the valuable fluids which it contains 
into permanent gases. Their attempts, however, have not 
been attended with anything like suceess—principally be- 
cause it was found that solid deposits and naphthaline caused 
obstructions in the mains and pipes, and carbon on the re- 
torts, without the anticipated peamneed Soeeey of gas. An 
improvement has, however, been introduced at Cork, by 


‘ 
k 
t 
t 


Mesers. Hill and Lane, and although the new process has 
been in operation there over a year, no deposits have been 





observed in either the manufacturing or distributing ap- 
paratus. 


at present | tion, by 


ress bbftire endeavouring to by 
companies, Some trials have been fn Dublin exte 
over severtl weeks, and these have resulted, it is 
considerable economy of manufacture. If further ex 
confirms these results, gas companies—particularly w 
iron stoker'is in use—will no doubt adopt the — and as 
a consequence tar will rise in price as a great quantity will 
be withdrawn from sale. Gas managers will do well to bear 
this in mind in making their contracts for the sale of tar.) ” 
We have next a paper by Mr. D. Glark#, of the Gas Works, 
Brymbo, on “Stoppage in Ascetision Pipes’ —a capital sub- 
ject to ventilate—and your attention should be 
i r the views of each 


disconed, “atte 




























seeped ty Mr. F. W. Hartle 
paratus C0 a tarery 
centre whit: ) 
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use] retorts and good settings, if the fintre, and the candles 
does not from the retort as fealty that I have expe- 
that . ion in the amount of 







process ds 38 Most distressing to witness. — 
I hope: will'throw new light upon this subjeet. 
If be sion pipes and eapacious hydraulic 
main, contact the retort beds, he will be | arrive 


in the betLowill wot antici his views, I @e- J 
sire m , the discussion on the subject after the 
paper igthem@s tv es 


to this, “The Scurfing of Re- 


A * Patnient se 
torts,” ia to be brought forward by Mr. Cockey, 


who hae am : for seurting retorts. Like the stop- 
page in, deposit of carbon on the retort 
results fram ‘ want of relieving the retort 


from the gas: as ated; and the aim of gas managers 
should be; net*te. devise apparatus to remove carbon, but to 
preventthe ‘eoustionaiiancia is « known fact that although 
a gas exhauster, working atJevel gauge draws off a consider- 
able portion of the gas im a retort, still a pressure 
is maintained in the retort equal to the seal of the dip pipe, 
and that, if that pressure is not removed, a large portion of 
gas is destroyed in tho retort; this is particularly the case 
where through retorts are used, if the dip, and consequently 
the pressure, on one side is greater than on the other. About 
ten years ago I had experience of this faet, the sinking on 
one side of some through retorts caused an increase in the 
seal of the dip pipes on that side, consequently the whale of 
the gas generated passed off at the other side, the pressure 
there being lightest. To remedy this defect I invented an 
apparatus, which I called a movable disc, by which the 
liquor in the hydraulie main could be regulated, and the 
pressure equalised, allowing the gas to pass off at each end; 
when this was done the carbon ceased to aceumulate on the 
retorts, and the make of gas and illuminating power was 
increased. If any gas manager finds himself in the same 
difficulty that I did, and would like to try the effect of the 
apparatus, I refer him to Mr. Sugg, of Westminster, who 
made the apparatus for me, and has, no doubt, the pattern 
by him. 

“We have a paper by Mr. Goddard, of Ipswich, on the 
“ Application of Gas to the Generation of Steam.” Any 
application of gas to the uses of man must be a benefit to the 
gas producer as well as the gas consumer, and, therefore, the 
appheation of gas for the generation of steam, whether for 
machine power or for cooking, if effective, must cause an in- 
crease in the sale of gas. That gas can be used for cooking 
with advantage, is a fact known to many of us. Mr. Somer- 
ville, of Dublin, introduced cooking stoves at Maidstone, 
and so satisfied were the consumers with the use of his staves, 
that they were taken faster than he could make them, and 
his summer consumption of gas was largely increased thereby. 
I believe he has also introduced them at Dublin, and I have 
no doubt with good results; hitherto the great drawback to 
cooking stoves was the smell, but by using stoves made with 
glazed tiles and atmospheric burners, they give off no smell 
and ean be fixed in any part of the house as they require no 
chimney; the benefit to be derived from the use of these 
stoves in small houses during the summer months is self- 
evident. From experiments made by me,* I have found 
that the cost Nee wren one & joint is very much less 
than coal, if the has to be made for that purpose only 
These stoves have just been introduced to our 
they cost the company 51. 5s. each, and we let them out at a 
rental of 2s. 6d. perguarter. I nd gas to 
consider this subject to increase summer conumption. 

Mr. W. J. Warner, of South Shields, will give usa Paper 
“ On Gas Meters.” My own opinion respecting meters is 
in the “ Sanders and van's” patent wet meter as now 
manufactured by the Gas Meter Company, we have a perfect 
i ts in the dry meter. 
meter ] have used is that eom- 
monly called * Croll and ‘er's Meter,” but there are still 
improvements to be made in it to insure accuracy of regis- 
tration after having been at work for three or four years, and 
although those in error bear only a small percentage of ¢ 


of 
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* Mr. Obren gave a tabular statement of the details 
experiments; but the demands upon our space this 
ill not permit us to reproduce it bere. 
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‘While the so-called “jumping” : ower ome: 
same cand, ; 





ea and even different parta 
ett temperatures ; and I 
candies the nearer we 
: then, we have three 
b Lby-this means any varia- 
be chee d by the other two 
weahitihe; yot A think it hardly likely 
iF iat the same way ; at ary 
weniaixbust necessarily end in 
rab t obtained with the 

; eve was maintained by 

ew paper” cad fim at the Institution of 
Hastyenr-Alectute is be given by him, and 
evening, on metry as applied to 


the E av foal Grses,” and as a matter 
“Gross phatometer” will be exhibited and ex- 

lained, so Gintyowith “Mr,” s paper, and Messrs. 
irkham and Sugg’s lectures, members will have a hietory of 


photometry to the present day, and will be able to judge the 
merits of each apparatus. 

I find, conneeted with this subject, that we are to have a 
paper by Mr. Charles Heisch, the gas examiner to the Corpo- 
ration of London, “On the Method of Testing the Illumi- 
nating Power of Gas, with special reference to Burners.” 

I take thie opportunity to direct your attention toa report 
made to the Board of Trade by the referees eppoiwted under 
the “ City of London Gas Act, 1868.” One of the questions 
referred to the referees was to determine the burner to be 
employed in testing the gas for illuminating powér. As 
appears from the report, the referees carefully examined the 
various kinds of burners in use, and also some new ones, and 
the result of their inquiries was the adoption of @ burner, 
submitted to them by Mr. Wm. Sug , now known 26 the 
“Sugg’s new London Burner,” in ail respects a beautiful 
instrument, superior to any hitherto invented. 

In the referees’ report, the burners in use by the consumer 
are commented upon. How often has this subject been com- 
mented upon, and the unfortunate consumer, after trying 
burner after burner, drags on his life in a state of ¢emi-dark- 
ness? He has past complaining, and has a belief that 
the fault is in the 9 , not the burners, and that he is being 
victimised by the gas company. 

It is theréfore a matter of rejoicing to gas managers that 
the gas referees have probed this sore point—with a desire 
to heal it. Their inquiries revealed in an extraordi man- 
ner the badness of the burners in common use; in- 
vestigations as detailed in their report, show that some of 
the burners give barely 20 per cent. of the real iluminating 

er, and on inspecting various large establishments, the 
aca id in use gave only 55 per cent. of the Muminating 
power obtainable from the gas. These facts prove in a re- 
markable manner how groundless has been the bitter outery 
on the part of the public against gas companies, They show 
that the fault has really lain with the consumers themselves, 
who have been im the habit of wasting the gas supplied to 
them and throwing away very large sums annually, by the 
use of shamefully bad burners. This is « point of great im- 
portance to the public, and it is to be hoped that one reswlt 
of the publicity given to this re by the Board of Trade 
will be to lead constithers to a Lim perinien tr Ncam 4, 
which will be greatly in their own interest, and which ought 
certainly to lead to a cessation, or, if that be hopeless, et 
least a diminution of the outery againet the gas companies. 
At the same time let me point out to gas mane that it is 
their duty to assist consumers to a of burners. For 
past I have done this, and we recommend "s 


from 1 to 8ft. Mr. Greene, of King William-street, Lon- 
don-bridge, is the London agent for these burners, and they 
have given great in where they have been 
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fixed. 
the socket a regulator, by this means you can with four sizes 
effect the same object as the Brénner burner with eight or 
nine sizes. A sample of both burners will be before you for 
inspection. 

The last paper on my list is by Mr. Davis, introduced by 
Mr. E. White, of Birmingham, “On a New Form of Gas 
Exhauster.” The subject of gas exhausters was discussed 


in Committee, and it was thought that a practical trial of the | 
working of the various known exhausters should be made, | 
and that members should have ocular demonstration of the | 
working. I think this was a step in the right direction. [ | 


am sorry the Committee had not time to carry it out, but it 
may be borne in mind. 

I believe I have now exhausted my stock of papers if I 
have not your patience—and I shall just glance at two or 
three new introductions in the shape of valves. Who is there 
so fortunate as not to have been plagued with leaky valves, 
and what mischief have they not caused? I hope next session 
we shall have a aper on valves, and I would draw attention 
to Messrs. C. and W. Walker's new patent for improvements in 


centre valves, “ Cathels and Terrace’s” patent four-way disc | 


gas vaives, Mr. George Livesey’s water valve, Thorneloe and 
Co.'s patent flexible valves, and C. and W. Walker's slide 


valves for large sizes. Messrs. Walker are manufacturing | 


the centre valves for the Beckton Works. The centre valves 
hitherto made by them were liable to leak from settlements of 
naphthaline and dirt upon their surface facings. Some of these 
deposits were of a slippery nature, so that the valves in turning 
slid over them, instead of throwing them off, and became leaky. 
Messrs. Walker's improvement overcomes this difficulty by 
means of casting surfaced bars, or covering facings, in the 
valve, which do not interfere with the passage of the gas, 
but always cover the surfaced facings of the partitions of the 
body, thus protecting that part from injury of every kind, 
and rendering the valve perfectly tight. A gentleman will 
be in attendance with a model and drawings for the inspec- 


tion of members; he will also exhibit a drawing of the new | 


wedge valve. The valve itself is no longer a disc plate with 
a spring behind, but a rigid solid wedge of cast iron, having 
two periectly-surfaced facings fitting the facings inside the 
body casting ; it is worked by a powerful screw, and is said 
to be perfectly gas-tight. Messrs. Cathels and Terrace’s are 
improvements on the well-known four-way gas valves, an 

consist of a simplified arrangement of the gas ways through 
the valve, reducing it in size and weight, the ports being now 
all on one level, the disc being actuated by one movement, 
instead of two, as formerly, and last, though not least, by the 
impossibility by this arrangement of accidentally shutting 
back the gas, because the closing of one gas way simul- 
taneously opens another. The principle will be easily under- 
stood by an inspection of a model of the valve on the table. 
Mr. Livesey’s water valve differs entirely from the old water 
valve; it is very simple, but, no doubt, very effective. It 
has no facing, springs, or wedges to get out of order, and is 
easily worked. I hope Mr. Livesey will have a drawing of 
it with him to explain it. I look upon it as a valuable in- 
vention. Messrs. Thorneloe’s valve appears an adaptation 
of the principle of Morton's retort lid, and will, no doubt, do 


& 


Mr. Sugg has also a new burner which contains in | very well for small mains. I have much pleasure to inform 


| you that Mr. Evang has invited the members to view the 
Beckton Works. A steamboat has been chartered to take 
| the members there; the boat will leave Westminster pier at 
| 10 o’cloek, calling at Hungerford and London-bridge, and I 
| am sure that any of our visitors will be welcomed if they 

should desire to accompany us. I may also state that one of 
| our new members, Mr. George Payne, of the firm of Sump- 
| sons, Payne, and Co., has invited the members to view his 
sulphate works on their way down; the boat can run along- 


works. 

| A few words in conclusion. I make no apology for the 
length of my address, feeling, as I do, that I have only 
touched upon those points which seemed to demand your at- 


| tention and my recognition ; and however dry to our visitors | 
| the tubular studs, a, one of which is shown to an enlarged 


some of the subjects may be, they are all of importance to gas 


managers, whose duty and interest it is to perfect themselves | 
| ring, F, forming the connexion between the inside and out- 


in every department, to keep alive to all new inventions or 
| improvements, so as to secure any benefits which may arise 


| therefrom to their respective companies. If I have failed to | 
condense the matter | have laid before you, that I grant isa | 


| fault, although, perhaps, a fault more honoured in the breach 
| than the observance—for I would much rather repeat myself, 
than fail to convey to you my full meaning; but, under any 
| circumstances, I cannot but express to you my thanks for the 
| kind attention you have bestowed on my remarks. It leads 


| me to hope that they have not been destitute of merit, and if 


so, I trust some little good may result from it. 


Tug Coat Taane or 1869.—The quantity of coal, including 
cinders and culm, carried coastwise in the United Kingdom, 
from port to port, in the year 1869, was 10,452,135 tons, 


being 123,140 tons less than in the preceding year. Of the | 
whole quantity 2,327,733 tons were shipped at Newcastle, | 


and 2,118,125 tons at Sunderland; 835.499 tons at Hartle- 
pool; 889,212 tons at Cardiff; 774,003 tons at Newport. 
2,873,688 tons were brought coastwise to London in 1869, a 
decrease of above 107,000 tons; and 3,353,396 tons by inland 
navigation and by railway, an increase of above 358,000 tons 
10,588,425 tons, of the value of 5,067,790/., were exported to 
| foreign countries and British possessions abroad, a decrease 
| of 249,379 tons, and of 284,735/. in declared value. 2.674.405 

tons were shipped from Newcastle; 2189,460 tons from 

Cardiff; 1,269,806 tons from Sunderland ; 618,425 tons from 

Hartlepool ; 498,324 tons from Swansea ; 330,052 tons from 
| Newport ; 569,362 tons from Liverpool ; 325,178 tons from 
| North Shields ; and 130,995 tons from South Shields. 1.999.920 
| tons were exported to France; 642,562 tons to Russia; 


| 558,955 tons to Denmark, including Iceland: 540,344 tons | 


| to Prussia; 737,956 tons to Hamburg; 511,337 tons to Spain 


and the Canaries; 674,655 tons to Italy; 478.163 tons to 


Egypt; 320,756 tons to British India ; 135,137 tons to British | 


| and 370,551 tons to foreign West Indies: 235,909 tons to 
| Brazil; 168,062 tons to _ snes 195,070 tons to British 
| North America. 28,093 tons of patent fuel (from Welsh 
| ports) were carried coastwise in 1569, and 156.420 tons of 
the declared value of 97,878/., were exported, both of them 
larger quantities than in the preceding year. 


side his wharf at Millwall, and members can walk on to the | 
| each is made in two parts, which can be easily separated for 
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CHAPLIN’S SEPARATING BOILER. 

We illustrate, above, a new form of “separating” boiler, 
designed and recently patented by Mr. Alexander Chaplin. 
Our engravings show three forms of this boiler, that shown 
by Fig. 1 having a plain internal firebox, and being without 
tubular heating surface, whilet Figs. 2 and 3 respectively 
represent a hanging tube and through tube boiler, the tubes 
in this latter, it will be noticed, being contracted at one 
point of their length—a plan long successfully used by Mr. 
Chaplin. 

The main feature in each of the boilers we illustrate is, that 


the purpose of transport, inspection, or repairs. Thus in each 


| case the firebox casing, C, is entirely independent of the 
| upper part, D, the bottom of which serves as the firebox 


crown. The connexion between the two parts is formed by 
scale at E, Fig. 4. These studs are screwed tightly into the 


side plates of the firebox casing, and they pass through the 
bottem plate of the upper part of the boiler, D, as shown. 
It will be noticed that the joint between C and D is merely a 
smoke joint, and not a steam joint, and it can be readily 


| made tight by making the faces true and fair, or by inter- 


posing a joint ring of lead. In the latter case, if the water 
fesnetes low, this lead will be melted, and by allowing an 
escape of smoke will show that something is wrong. If 
desired, some of the tubular bolts can be extended down, as 


| shown at 5, Fig. 1, for the purpose of causing circulation in 
| the lower casing; but Mr. Chaplin does not consider this 
| necessary, as the feed water is supplied to the lower casing, 


and thus, under ordinary circumstances, there is merely an 
upward flow through the tubular studs. The casing, C, is of 


| course completely filled with water. H, H are mud collectors, 


which are placed at intervals round the outside of the bottom 
plate of the upper division, D, each being fitted with a blow- 
off eock at its lower end. 

The top and bottom rings of the firebox casing, C, are, 
by preference, welded in, and the whole boiler is of a form 
which offers great facilities for construction, repairs, and 
also for thorough cleansing. The enlargement of the 
upper portion also gives ample steam room and large area 
of water surface. Mr. Chaplin proposes, by a systematic 
manufacture of certain fixed diameters of the = of the 
boiler we have described, to be able to make up a boiler of any 
required height ; the top parts, D, remaining of a constant 
height in proportion to their diameters, and the bottom parts, 
C, being made and kept in various lengths. 


Roya Lystirvtion oF Great Barrarn.—At the general 
monthly meeting, held on Monday last, Sir Heny Holland, 
M.D., D.C.L., F.R.8., president, in the chair, Miss Conway 
Griffiths, Mr. Hugh Martin Macpherson, F.R.C.8., Mr. 
William ©. Priestley, M.D., F.R.C.P., and Mr. Henry 
Sutherland, M.B., were elected members of the Royal Insti- 


| tution. The special thanks of the members were returned 


for the following donations to “the fund for the promotion 
of experimental researches :'’ Mr. T. Williams Helps (fifth 
donation), 10/.; Mr. Erasmus A. Darwin (second donation), 


| 25/.; Sir Henry Holland, M.D. (12th annual donation), 407. 
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e straightener is for straightening 6 
lathe, and is also in successful use. It is 
pane liy: Fos iypardyntienn sing 
straps, as shown in our engraving. 
centred, and the ram brought to bearon any 
quires to be straightened. Any irregularity can 
more quickly detected and adjusted than when 
done on an anvil. The machine is lifted on and 
by means of a bar which passes through an eye 
of the straps. 

At Figs. 4 and 5 we show respectively a side view 
arte ny = hydraulic spring tester, which is 

testin springs of locomotives, railway 
wagons, &., up toa length of 6ft. It comprises withi 
poe Pew compass a tester with hydraulic cylinder, 
nd balance weights. It has diagonal power pumps in the 
cistern, and is fitted with pressure gauge, cast-iron air 
accumulator, stop and release valves, and « hand pump for 
charging the accumulator with air. In operating with this 


ce 
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then started, and water is pumped into the accumulator 
until the requisite pressure is attained, which is indicated by 
the oy ed the safety valve. Upon the stop valve bein 
opened the accumulated pressure acts at once on the ram an 
compresses the epring. 


Tue Macuryery ov H.M.8. Livery.—The Lords of the 
Admiralty have decided on comping the tender of Messrs. 
J. Penn and Sons for the supply of engines and boilers to 
Her Majesty's gun vessel Lively, now building at Sheerness. 





H.M.S. Ropert.—No. 2 dock in Chatham Dockyard, from 
which the Sultan ironclad was floated last week, has now 
been cleared, and blocks laid down, ready for building the 
Rupert ironclad ram, and the keel, which been ° 
fitted, and taken to pieces in under a slip, will be put 
down this week, and the ak of building the ship will be 
hastened forward as much as possible. 





night by numerous deputations from those towns anxious to 

opt the process. Among these visitors were the Provost 
of Aberdeen, the representatives of the Clyde Navigation 
Commissioners, some members of the Rivers’ Commissioners, 
and a deputation from Holland, os of the King’s 











Chamberlain, the architect to the Council of the Hague, and 
other distinguished persons. 

Tus Passace or Tor Cuansun.—A i ing of the 
Folkestone town il was held on y night, the 





mayor, Alderman Thomas Caister, in the chair, to hear the re- 
port of a deputation appointed to wait on the directors of the 
South Eastern Railway Com , and on the member for the 
borough, on the subject of the Channel passage. The town 
clerk said the directors informed the deputation that up to the 





but that company made terms with the advocates of the 
scheme, and the South Eastern, being taken by surprise, 

ae their opposition in the Commons, but reserved - wd 
Tue useful applicasions of hydraulie power are becoming — consists of a cylinder, A, which is made of various lengths to ckaneant ies ~ he very tag 4 - ad- 


- ing forward a plan for 

more and more numerous, and at the present time there are | suit the required lift. A piston B, is i canna sauna 
few purposes for which it is not adapted and to which it has (©, which sides in the oteta, A. duvets euler tae ae woolen phen gen poner e Falkestote and Ry Aa 
not been applied. Amongst those who deserve credit for the end. Screwed on to the cylinder is a cistern, D, contain- | similar to those on the Holyhead service, and so to make the 
peiety utilising this power are certainly Mesers. Tangye ing the pump, E, which is actuated by the band lever. Gis in one hour, or the journey Schenean Lenten ond 

rothers and Holman, of London and Birmingham, who a small tube attached to the pump sliding h a stuffing | Paris in eight hours. Baron Me er de Rothschild, the mem- 
have effected many improvements in hydraulic machinery box in the piston, B, and ottanding the whale fragt of the | ber for the promised to oppose the Fowler scheme to 
of every description. A recent inspection of their varied pro- tube,C. The stop valve, H, closes the communication between | the utmost. utions wore passed after « discussion 
ductions has led us to select a few for illustration, possessing the pump and cylinder. 1,1, are two small passages from the | ple dgin the home esunall. 00 the South 
as they do the merits of novelty and utility. Passing bythe | tube, C, to the eylinder, A, whilst two other K,K +t Ad nol toline on © ww de 2 ot ae 
numerous hydraulic presses for every conceivable purpose connect the cistern with the cylinder at the back of the piston. su pport the com . A deputation was appointed to wait 
which we met with, we come to Tangye’s pulling jack ' B. Water is poured in through the air screw in the cistern. | on the sathen tink meaakcipelliey of Boulogne asking their ec- 
which is illustrated by Fig. 1 in our engravings. This jack and, after it is full, the jack is suspended with the cistern end operation — Pall Mall Gazette. 
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ENGINES OF THE 8.8. “ SHAN-TUNG.” 
iw the month of January last (vide page 55 of the pre- 
sent volume) we recorded the very successful 
on hér trial trips, of the screw steamship Shan-tung, built 


and engined Messrs. A. and J, Inglis, of Glasgow, for 
thé Shanghai Steam Navigation Company, and we are this 
week enabled, through the courtesy of Inglis, to 


this vessel is fitted. As we mentioned inour former notice, 
the Bhau-tung is intended for trading on the northern coast 
of Chima and the Peibo river, and on this account it was 
necessary that she should be constructed so as to have a 
large carrying capacity on a light draught. Under these 


circumstances the vessel was built with a beam of a" 


of her her principal dimensions being as follows 
Len keel and fore rake oie aes BBR 
Beam, moulded... eee toe on 89 ft. 
Depth of spardeck... . jive (9408. 


The engines, as will be seen on reference to our en- 
gravings, are of the direct-acting inverted cylinder type, 
and are fitted with surface condensers. The construction of 
the engine is exceedingly simple, the arrangement being a 
modification of, and we think an improvement upon, Mr. J. 
F. Spencer's plans, There are two condensers, and these 
form the main framing of the engine, and support the 
eylinders while they also carry the crosshead guides. Be- 
sides being supported by the condensers, however, the cylin- 
ders are connected to the bedplate by a pair of wrought- 
iron columns, as shown. 

The cylinders are 46in. in diameter, with 3 ft. stroke, 
and each piston has two piston rods, these being attached 
to a long crosshead, the arms of which are connected to the 
rods of the air, circulating, feed, and bilge pumps, as shown. 
The cylinders, it will be noticed, are not steam jacketted, 
and this we cannot but consider a defect. The slide valves 
are fitted with expansion valves on the back, as shown in 
the section, Fig. 2, and each valve has its weight counter- 
balanced on Mr. J. F. Spencer's plan, the valve spindle 
being connected to a small piston working in a cylinder on 
the top of the valve chest. This cylinder is of such dia- 
meter that the pressure of the steam on the underside of its 
piston is sufficient to counterbalance the weight of the 
valve and its attachments. The main slides are driven by 
the ordinary link motion reversing gear, while each expan- 
sion valve has a variable travel given to it by the arrange- 
ment shown in the engravings. The details of the valve 
gear are well worked out, and all parts are readily accessible. 

The condensers are constructed so that the steam circu- 
lates around the tubes, whilst the condensing water passes 
through them, the tubes being arranged in groups, so that 
the water traverses the length of each condenser three times. 
The condenser tubes are 1 in. in diameter externally, and 
7 ft. long, and they are packed with india-rubber rings on 
Mr. J. F. Spencer's system. The total surface exposed by 
the two condensers is 2000 square feet, this area amounting 
to about 2.25 square feet per indicated horse power de- 
veloped on the trial trip. 

The boilers are cylindrical, with return tubes on the 
American system, and they have a total heating surface of 
4000 square feet, and a firegrate area of 120 square feet. 
This heating surface is unusually large both in proportion 
to the firegrate surface and to the indicated power of the 
engines, while it will be seen that it is twice as great as 
the condensing surface, or equal to about 4.5 square feet 
per indicated horse power developed on the trial trip. 
The engines drive a four-bladed screw 14 ft. in diameter 
and 21 ft. pitch. 

Although we bave already published a report of the trial 
trips of the Shan-tung, it may be convenient for reference 
that we should repeat the details here, and we do this the 
more readily as the performances on the trials have been 
since fully supported by that of the engines on the outward 
voyage of the vessel to China. The trials we should 
metition were carried out under the superintendence of 
Captain Dearborn, the representative of the company for 
which the vessel was constructed, and the results were as 
follows : 


Ist Trial. 2nd Trial. 
Draught of water, mean ... 10 ft. 1,in. 12 ft. 104 in. 
Displacement gee 426 tons. 1981 tons. 
Weight on board ... 4% ,, 1001, 
Area of midship section 827 eqr. ft. 430 sqr. ft. 
Pressure of steam ... 23 ib. 24 Ib. 
Vac. um ee 26 in. 27 in. 
Mean Pressure ove 21.4 ib, 24.26 lb. 
Kevolutions per minute ... 68.6 68.75 
Speed of piston .., 4116 ft. 358.5 ft. 
ludwated horse power 880 876 
Mean speed of vexsel 10.8 knots 10.76 knots 
Consumption of fuel 16 ewt, 16 cwt. 
ww per EY. 

per hour .., oon ove 2.01 Ib. 2.05 Ib. 
Slip of propeller ... 24 percent. 13 per cent. 
wx} 179 220 
ae oo ‘ 
ad 1 483 61g 





LAP, 

It should be noticed that in the first trial the screw 
propeller was not fully immersed, and this accounts for the 
(rl eateg of slip and lower constants obtained on 
that occasion. On her voyage out from the Clyde to China 
the Shan-tung made the passage from the Tail of the Bank to 
Port Said in 14 days, to Aden in 23 days, to Penang in 





89 days, and to Shangbai in 58 days, these times including | 
all stoppages, and amongst them ope of several days at 
Singapore for coal and cargs. During ber passage up the) 
Mediterranean the Shan-tung had toe contend with strong 
easterly winds, but the time in which she reached Port Said} 
shows that on this portion of her Pfoyage at all events she) 
must have maintained an average of quite 10 knots, | 
while we are informed that the consum@pjon of fuel averaged | 
but 16} ewt. per hour or 2.1 lb. per ted horse power | 
per hour, being thas bat very slightly ter than that | 
observed on the trial trips. The both of the 


Shan-tung and ber engines reflect great ee the firm 


by whom beth the vessels and machimery were egustructed. 








FOREIGN AND COLONJAL 
The Messageries Impériales.—F 





the course of 1869 to the fleet of re 

the Scamandre, the Ebre, the Gi \ Amazoue. , 
The two first are of 20) horse power and @700 tons dis- 
placement ; and the tworlatter of 500 horse power and from 
4000 to 5000 tons displacement. The le and the 
Amazone are now in the com 's Brazilian and 
La Plata line; the: andre and ¢ have been 
devoted to the and Syrian lines. At the close 
of 1869, the e had six either im course of 





construction om 

the Uruguay), the Peiho, the Ava, the Meikong, the Sénégal, 
and the Niger. Including these six vessels the fleet of the | 
Messageries Lmpériales nomprises 69 ships of an aggregate | 
force of 22,885 horse power and about 150,000 tons dis- 
placement.” It thay be addetl that sinee the last vent! 
the Sindh and the Reiho have been brought into working | 
order. The Ava will also be ready for. gea in August or} 
September. ; — ’ 

Irrigation in Auetralia.—Machi : 
for irrigation yet attempted in aeihegal colonies—and | 
consisting of boilers‘and two cen’ ; for raising | 
water from the Laghlan river, New sont Wales, to the 
Willandra Creek cutting—has been manufacttifed by Messrs. 
Wright and Edwards, engineers of Melbourne, The two 
centrifugal pumps are each capable of raising 17,500 gallons 
of water per minute ; they are arranged to work separately 
or jointly. The machinery is intended to pump from the 
Lachlan in time of flood into the Willandra Creek by a 
cutting already made. The Willandra is a natural river bed ; 
the water, when pumped in, will extend for a distance of 
160 miles, and the creek will contain, when filled, a supply 
sufficient for two years’ consumption for watering, washing, 
and irngating purposes. 

Material Progress of Auckland, N.Z.—The provincial 
government of — N.Z., has made nearly three 
miles of a main road through the mining towns connegting 
Tararu with Shortland. s road tim of the finest | 
thoroughfares aud gost substantial works of the kind in the | 
colony.; About'a mile of the new line, knewn i 
has been reclaimed from the sea, @ sea wall 


fee'the largest works | 


aa the esplanade, 
having been built. | 
About thirty miles of horse tracks have been opened through | 
the bush and by the beach; a gaol and court house at | 


| Shortland, and a pile of public offices costing 40001. has also 





been built at Grahamstown. 


Toronto and Nipissing Railway.—Since the contracts for 
this line were given out the works have been carried steadily 
forward with the exception of a few days in February, when 
it was found necessary to suspend operations at some points, 
in consequence of the great depth of snow which ved proms 
mulated. Of the bridges,jthe one crossing Rouge River, north 
of Markham, and having a span of 46 ft., will be the longest ; 
the bridges will be of wood. Messrs. Ginty and Co. are the 
contractors engaged. Messrs. Shedden and Laidlaw have 
been in England for the purpose of arranging for the pur- 
chase of rails, and the first load is expected to be delivered 
at Toronto this month. A locomotive is being built in Eng- 
land and another at Kingston at the works of the Canadian 
Engine Company. The line is expected to be in running 
order from Uxbridge to Toronto by next “fall.” This line 
must not be confounded with the Toronto, Grey, and Bruce 
undertaking. 


Coal in New Zealand.—Coal is readily obtained from the 
Kawakawa mine, near the Bay of Islands harbour, New| 
Zealand ; it is well adapted for steam Coal is also | 
believed to exist in the aecessible ties in the province of | 
Auckland. ; 

Steel Rails in France—The use of steel rails is greatly 
extending in France. The Creusot Works have undertaken | 
to supply the Orleans Railway Company with 2000 tons of | 
Bessemer steel rails at 10/. 6s. per ton, delivered at Sain- 
eaize. The Creusot Works have also contracted to suppl 
the Paris, Lyons, and Mediterranean Railway Company 4 
20,000 tons of steel rails at 10/. per ton at the works. 


Railway Progress in France.—In theyear ending March 
31, 1870, new lines were opened in France to the aggregate 
extent of 474] miles. To this total the six great companies 
made the following contributions: Paris, Lyons, and Medi- 
terranear, 100g miles; Northern, 48§ miles; Eastern, 984 
miles; Western, nil; Orleans, 1133 miles; and Southern, 
954 miles; total, 4563 miles. The balance of 17} miles was 
contributed by sundry miscellaneous companies. 

French Steam Navigation,—The net profit realised last year 
by the Messageries Impériales amounted to 254,614/. “The 
revenue acquired upon the Company’s Indo-China line fell 
off last year to the extent of 14 cent. as com with 
1868. [he receipts of the Atlantic lines also declined to the 


extent of & per cent. On the other hand, the receipts of the 
Mediterranean increased to the extent of 8 per cent. The 
company is affected by English and American competition. 
Railroads in the United States.— Upwards of 100 miles of 
the Lake Superior and Mississippi Railroad are completed, 
and 2500 men are at work upon the remainder. It is ex- 








| timber, and a few spike nails. Thi 


aes Bt 6 ee ee ee 
ississippi at Keokuk, will be completed 


ississi; . and ready for the 
of trains t’ ing autumn. A large 
soe a of the engines of the Toledo, Wabash, and Western 


Railroad have been converted vergh 5 -* J paar oe * coal 
burners; of the present equipment 16 engines, 81 are 
now consuming coal. The: North Missouri Railroad will be 
completed to Ottumwa, Iowa, by July 4. 

The Great Buffalo Bridge.— 
will connect sll the lines on both 
been contracted for by Messrs. G 
Mr. C. J. Brydges, general man 
Railway of Canada, has been e 
Railway Bridge Company. 

Gunboats for Turkey.—The con 
et Chantiers de la Mediterranée ; iyed an order to 

roceed with eight gunboats for the T Government. 
The order was given out some time since, but was counter- 
manded from economical considerationa. Now the eight 
nboats are to be proceeded with with all possible expe- 
tion. 

Coal in Spain.—The Spanish Crédit Mobilier slightly in- 
creased last year the extraction of coal atthe elo mines ; 
52,000 tons were raised in 1869, as compared with 45,000 tons 
in. 1868. The extraction will be seen, however, to be still 
comparatively small. 
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“A MOUNTAIN RAILWAY IN HUNGARY.” 


Ow page 389 of our last number we published an account, 
sam Gs the Hungarian correspondent of the Times, of a 
cheaply-constructed mountain railway in Hungary. With 


reference to this railway, Mr. George Shepherd has addressed 
to the Times the following interesting letter : 
“To rue Eprror oF tum Trugs. 

“ Sir,—In an article in the Times on Tuesday last from 
our Hungarian correspondent, it ia stated that a M. Lopresti 
as invented a new railway for mountains in Hungary. This 

invention is described as follows : 

““* M. Lopresti, an Hungarian gentleman, has constructed 
five miles of railway on a mountain in Hungary. The line 
requires no permanent way at all; square bearers of oak 
8 in. thick and 14 in. broad are laid on the. ground, and only 
at rare intervals cross sleepers are uséd. “Qn the two edges 
of the bearers are rails only 2 in. bread, and so thin that they 
only weigh 1 lb. per foot. The trucks runon a pair of wheels 
8 in. in diameter, the bodies of the trucks are three tianes the 
width of the rails, and placed so low on the wheels that they 
have just room to move.’ 

“In justice to myself, I ask your kind permission to state 
that this cheap system of railway was invented by me as far 
back as 1843, and laid down to convey the dirt away from 
the Chotzess tunnel, near Hohenmauths, in Bohemia. I was 
then constructing on the Imperial Royal States Railway 
from Vienna to e. The contractors were Messrs. 
Franz Klein, Brothers. This was the first railway tunnel 
ever made in the Austrian Empiré, and my railway as 
above described, is taken almost word for word as it ap- 
peared in some of the Austrian newspapers years ago. 

“The only iron used in constructing my trucks for this 
railway were the two axles, the iron bands round the small 
wheels, which were merely turned a block of oak 
ailway was known 







as the Herr Englander’s Eisen 

* Although the whole of the roeks b out of the tun- 
nel were conveyed over this frail railway during the ten 
months it was in operation, it did mot require the least re- 
pair, while a mere piece of wood formed the brake for each 
truck. 

“ My new railway highly amusedjtwo of the Austrian 
archdukes on their visit to the works, as also the Governor of 
Bohemia, whose name I now forget, and thousands of people 
flocked from all parts of the country to see the railway and 


| other machinery. 


“In the year 1846, in consequenee of the wretched state 
of the roads in every part of Hungary, I made plans and 
estimates of my cheap railway system to improve the means 
of communication. These were submitted to his late Fx- 
cellency Count Stephen Szechenini, then Minister of Public 
Works in Hungary. My friend Mr. George Burge, the 
contractor of the coffer dams for the chain bridge at Pesth, 
was present on that occasion. I left my plans and esti- 
mates with the count. I also this railway to 
Count Batthyanni to convey the timber out of his splendid 
forests in the mountains near Fiume to that port for ship- 
ment to England, but Hungary was then asleep, and nothing 
was done. 

During the Crimean War and the aufferings of our army 
for the want of communication with’ Balaclava, I proposed 
my cheap system of railway to our War Department, and 
offered to go out to the Crimea to lay it down, but the autho- 
ritues ed at me. The description of my cheap railway to 
supply our army was published in the Daily News, if I mistake 
not, attBat time. Sir, I now leave you to judge how far M. 
Lopresti is entitled to the credit of (oinvention of this ef 
system of railway communication. The only alteration M. 
Lopresti has made is, that his longitudinal bearers are stated 
to be made of oak timber 8in. by 14in. Mine were made of 
red deal 7 in. by 8in. square. His late Imperial Highness 
the Archduke Stephan of Austria asked me ‘if it would be 

ible to design a —= system of railway than the one 
had laid down,’ I replied, ‘I thought it would be a diffi- 
cult task.’ 

“ In conclusion, this cheap system of railway communica- 
tion is admirably suited for the cotton districts in India, and 
also for our colonies generally. Any common blacksmith 
can all the iron vel. A carpenter, with an axe 
and saw, can make all the wood work for the railway and 
rolling stock as fast as several pair of sawyers can eut the 
timber for him. 


“T am, Sir, your most obedient servant, 
“Groncr Suzruzrp, C.E. 
* 26, Throgmorton-street, E.C., June 3.” 
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THE BRITISH ASSOCIATION OF GAS 
MANAGERS. 

Tue rapid advance made of late years in the prac- 
tical applications of science to the arts and manufac- 
tures, has called into existence a number of associations 
and societies of a scientific character, which have been 
formed with a view to the advancement of matters 
connected with the special departments which they 
represent. Amongst the most practical, and, there- 
fore, most useful of these institutions we unhiesitat- 
ingly class the British Association of Gas Managers, 
the members of which have just concluded their 
seventh annual general meeting, which was held on 
Tuesday and Wednesday last at the house of the 
Society of Arts, in the Adelphi. In consequence of 
the illness of the president, Mr. W. Esson, the chair 
was occupied by Mr. Magnus Ohren, one of the vice- 
presidents, who delivered an inaugural address, replete 
with information and suggestive matter. As we re- 
wroduce this address verbatim, it will be unnecessary 
1ere to comment upon it further than to refer to one 
fact, which has an application far beyond the bounds 
of the Association. This is the badness of the gas 
burner, to which the attention of the gas referees has 
been given in determining the burner to be used in 
testing gas for illuminating power. Their researches 
and inquiries resulted in the establishment of the 
startling fact that some of the burners in ordinary use 
give barely 20 per cent. of the real illuminating power. 
The referees, however, have found a burner which did 
give the full illuminating power, and they have ac- 
cordingly adopted it. This is Mr. Sugg’s new London 
burner, by the use of which gas consumers may save 
the waste of gas they have for a long time past been 
innocently indulging in. 

With regard to ‘he Association itself, it will not be 
out of place here to say a few words. From the 
statements submitted to the meeting it appears to 
be in a very satisfactory position both numeri- 
cally and pecuniarily. At the commencement of 
the present meetieg it counted 266 members, bono- 
rary, ordinary, and Speergr ef ahd during {the 
sitting now closed it has ad over sixty to its 
number, thereby bringing its strength up to nearly 
330. Its finances are also in a prosperous condition, 
there being a very respectable balance in the treasurer’s 
hands. ‘The initial proceedings of a very praiseworthy 
step were taken at this meeting. These consisted in 
the proposition and adoption of a resolution to the 
effect that a gas managers’ benefit fund be formed for 
the relief of deserving members who may be inca- 
pacitated by old age or sickness from discharging their 





duties. This motion was well diseussed and 
supported, a committee being then and there 
to give to the views‘of ‘the meeting. We have 
mentioned that the Association was 266 OW 
the recent meeting commenced ; 

out of this number there were nearly 200 prese 


gs. doubtless 
nature of the papers read, and of the discussions which 
follow them, and while these continue to be of their 
present practical and emiuently useful character, that 
interest will never flag. 

In the present instance twelve pa on various 
subjects eonnected with gas manufacture were an- 
nouneed for reading and discussion. To these three 
more were added at the commencement of the meeting. 
Time, however, only permitted of the reading of a por- 
tion of these, the remainder being taken as read. The 
subjects of these papers and their bearings are for the 
most part given in the president’s address, so that we 
need not reproduce the list here. It will be more to 
the point if we notice those papers which were actuall 
read, as well as the salient points in the animated and, 
in some cases, prolonged discussions which followed 
them. ‘This course will be seen to be the more ex- 
pedient when we state that it is our intention to 
publish all the papers, which have been placed at our 
disposal by Mr. W. H. Bennett, the indefatigable 


a7 | honorary secretary of the Association. The first paper 


read on Tuesday, after the routine business of the 


#19 meeting had been transacted, was on the setting and 
2 | working of retorts, by Mr. E. 8. Cathels, of the 


Crystal Palace District Gas Works. This was an ex- 
haustive and, to gas managers, an invaluable paper on 
the apparatus used in one of the most important pro- 
cesses in the manufacture of gas. It is a subject to 


-| which the author is well kaown to have given special 


attention, and we therefore commend his paper—part 
of which appears on another page—to the careful 
notice of those of our readers who are interested in 
the production of gas. The discussion elicited a 
variety of opinions upon the form and material of 
retorts, as well as upon the method of setting them. 
Some were in favour of the-oval section, as advocated 
by Mr. Cathels, whilst others strangely preferred 
the O section. We say “ strangely,” use it ap- 
pears so self-evident that the oval must be the better 
form, inasmuch as in the QO section alternate con- 
traction and expansion injuriously affects the angles, 
which are also subject to burning. The preponderance 
of opinion, however, was in favour of the oval section, 
which, in respect both of facility in working and 
economy in maintenance, is certainly the superior form 
of retort. 

With regard to the material of which retorts should 
be made, Opinions were again divided, some advocat- 
ing clay, others brick, and some even iron. » The fact 
is, that in some works, and under certain conditions, 
each material can be used with success. Mr. Ander- 
son uses all three kinds of retorts, and, under special 
conditions, finds each answer. Clay retorts are gene- 
rally found to leak after two years’ working, but they 
can be patched, and their life thus prolonged, so that 
they may last several years more. But it is a question 
whether economy is not better studied by renewing 
every two years, rather than patching and tinkering 
for four or five. Brick, as a material for retorts, or 
rather ovens, is gradually coming into use, one London 
company adopting bricks exclusively. The question of 
brick retorts is one deserving general attention; Mr. 
Cathels places their duration at four years as a mini- 
mum, bat it is within the experience of some managers 
that they will last nearer fourteen than four. As 
much work is got out of them as out of clay retorts, 
although they require more fuel in heating. But then 
this is more than counterbalanced by the very small 
amount they require expended upon them for repairs, 
so that gas managers will doubtless find it to their in- 
terest to give the subject of brick ovens their careful 
attention. One other important poimt was suggested 
by Mr. Anderson in the course of the discussion, 
and that was with regard to firing with cold 
fuel as is at present the general practice. The most 
sensible plan undoubtedly is, as Mr. Anderson sug- 
gests, to fire with hot coke, instead of cooling it first, 
only to waste the power of the furnace to heat it again. 
The working of Siemens’s furnace was referred to in 
the course of the discussion, and it appears to have 
failed at several works in its application to gas manu- 
facture. This, however, does not arise from any de- 
fect of the system ; it is solely due to the fact that it 
requires an amount of care and attention which the 
ordinary class of attendants fail to give it without the 
careful supervision of the , which of course in 
practice it is impossible always to give. The course 








als 
of the air has to every half hour, 
men will not attend to this point wey 
on this acecmat, and until means ean be for 
remedying it, the Siemens furnace will not find its way 


the Babin Gus Works, by mame of. nest working 
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economy 
this steam stoker at his works. Tho machine 
to do for 9d. that for which in other works 1s, is 
beyond this the men are saved the most 
labour in the whole process of gas manufacture, 
father “taprened: tg, dhe adeplion: of 8epe 
arther improv: a 
supplying the coal to the machine b 
a railway running on either side of the double 
retorts. The eoal-wagons are hoisted on to and 
along this railway to any point where the steam stoker 
may stop totake in a supply of coal, which it receives 
through a hopper. There is an evident economy in 
the adoption of mechanical means in this respect, whiel 
will doubtless be still improved upon as the system is 
further developed. This paper, which bears on the 
saving of labour to the men employed on the works, 
was appropriately followed by one by Mr. Morton, on 
the abolition of Sunday labour ia gas works. Mr. 
Morton’s paper really begged the question, which, 
however, was warmly discussed by the meeting, — 
one agrering that Sunday labour should be abolishe 
if possible. The great difficulty appears to lie in 
the want of e for a supply of gas which 
shall last over Sunday, there being in ail country 
towns a great consumption on urday nights. 
Another objection is that the retorts are found to 
deteriorate idly if allowed to cool down week 
alter week. But this objection is ‘not insuperable, 
inasmuch as a few men miglit be left in charge each 
Sunday to keep the retorts just alive. In some works 
Sunday labour is to some extent reduced, but not 
entirely dispensed with. The question, however, is 
receiving attention from the Association, s committee 
having Gens at once appointed to inquire into and re- 
port upon the whole matter, with the view of amelio- 
rating the evil. : 

The last paper read on Tuesday was on the applica- 
tion of gas to the generation of steam, by Mr. God- 
dard, # oy introduced to notice the efficient system 
carried out in tice by Mr. Jackson. This system 
was descri by us at page 258 of the present 
volume, and on the present gecasion ample testimony 
was borne to its merits. Irtespective of its general 
utility, there is every reason why gas managers should 
advocate it, inasmuch as it helps to increase their con- 
sumption. They would doubtless like to see every 
boiler in the kingdom fired upon the same principle. 
On Tuesday, there was an evening meeting, at which 
Mr. ?. N. Kirkham and Mr. W, Bugg delivered a 
most interesting lecture on photometry as applied to 
the estimation of the value of coal gases. The lecture 
was illustrated by a series of practical experiments in 
which the most delicately adjusted apparatus was used 
with the most beautiful results. Our space will not 
allow us to notice this lecture at greater length now. 
We therefore reserve a more lengthy report for a 
future number. 

The Wednesday sitting commenced by the reading 
of a paper on photometry by Mr. F. W. Hartley, who 
pointed out in detail various inaccuracies in existing 
processes. He then described a new photometer in 
which the possible errors were reduced to two, which 
might be due either to the vision of the operator, or 
to errors in the burners. Although the author ad- 
mitted that there were objections to the present 
system of gas testing, yet, om the whole, he 
was of opinion that it was satisfactory. He, however, 
strongly urged that some more phi ¢ 
should still be sought for, inasmuch as the compari- 
son with a candle, although satisfactory to the public, 
could not be so to the professional mind. The paper 
contains matter for consideration, which it will 
not fait to obtain at the hands of gas managers. 
Mr. Upward followed with a paper on the economical 
purification of coal gas, in which he described a new 

by Mr. Hills. The wet lime process has 

pen red and abandooed eb carb Bros Bey gee not 

more expensive, but @ nuisance 

ube, The nuisance was prevented by the use 

oxide of iron, although the expense was not lessened. 
The new process is that of purifying by 
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i purification is very simple, and 
in successful operation. By it the gas manufact 
has the means of purification at command on his 
works, Mr. G. T. Livesey followed with a paper 
scrubbers. Referring to the usual method of filling the 
scrubbers with coke, he observed that this material 
becomes choked with the tar, and the scrubber soon 


urer 
own 
on 


of coke, as are also broken tiles and unglazed drain pipes, 
and with varying success. Mr. Livesey, however, ado} 

a method of his own, which consists of a series of thin 
boards spaced about half an inch apart and formed into 
groups. These are placed in tiers one above the other 
in the serubber, and in operation are found very suc- 
cessful. They present a large surface in a small space, 
and the gas is uniformly distributed. Mr. Warner 
submitted a similar arrangement to that of Mr. 
Livesey, the main difference being that Mr. Warner 
places his boards at a slight angle from the vertical, 
whilst Mr. Livesey kept them quite vertical. Both 
gentlemen appear to have worked out the same idea at 
the same time, although independently of each other, 
for their works are several hundred miles apart. The 
results, however, in each case were satisfactory, and 
the arrangements had the warm approval of the mem- 
bers, who for the most part appeared to be beating 
about for a good scrubber. 

The next subject brought under notice was that of 
tar pavement, the laying of which was described by 
Mr. Methven. It is made of the ordinary cinder dirt 
produced in gas works, or of shingle, or both. The 
material is burnt in heaps like ballast, and, when hot, 
is mixed with hot tar. It is then laid and rolled with a 
water-ballast roller, at first without ballast, but after- 
wards charged. This pavement is found most satis- 
factory in use, as well as economical in cost, as against 
York stone flagging. The latter costs, on the average, 
from 4s. 8d. to 5s. per yard super-laid, and nearly 
double that in London, whilst the tar paving costs but 
10d. or Is., or at the outside 1s. 4d. per yard 
super, and wears well. Insome places it has been laid 
for ten years and still remains good, repairs being 
seldom necessary, but when required they were readily 
executed. An exhaustive historical and descriptive 
paper ou gas meters was commenced by Mr. W. J. 
Warner, but on account of its length and the lateness 
of the hour, was not concluded, being taken as read. 
Several other papers were, for waut of time, placed in 
the same category. Amongst them was one of special 
terest by Mr. W. T. Fewtrell on artificially prepared 
alizarine. The author briefly sketches the history of 
the discovery of a mode of preparing alizarine, the 
colouring product of madder, from anthracene, one of 
the hatedindte of coal tar. It was first made by 
MM. Graebe and Libermann, and was subsequently 
made a practical manufacturing operation by Mr. W. 
fl. Perkin. ‘The various steps of the process were 
illustrated by specimens of cotton goods kindly lent by 
Mr. Perkin, and which the members had the oppor- 
tunity of examining alter the meeting. The remainder 
of the proceedings consisted in the election of officers 
for the ensuing year, after which votes of thanks to the 
retiring officers and to the president were passed. The 
members and their friends dined together at the Free- 
masons’ ‘Tavern in the evening, and on the following 
day they visited the Chartered Gas Company’s new 
works at Beckton. These works we are now il- 
lustrating and describing, so that further reference 
here is unnecessary. The meeting proved a thorough 
success in every respect, except that a little too much 
business was attempted to be crowded into a compara- 
tively brief period. ‘This, however, will doubtless be 
provided against at the meeting next year, which is to 
be held in Dublin. 

THE CHANNEL FERRY. 

Mn. Evan Leica has just brought again under 
public notice his original proposition for conveying 
trains across the Straits of Dover by means of large 
ferry boats or rafts. This proposition was illustrated 
in the Exhibition of 1862 by means of models, and in 
the little pamphlet he has recently published he calls 
altention to the priority of his project, and urges that, 
as the originator, he and not Mr. Fowler should re- 
ceive credit ; while he asserts that his system is far 
pee to the one now under public consideration. 

Ve are far from wishing to refuse to Mr. Leigh any com- 
mendation his system may deserve, nor would we deny 
that he at an early period suggested a means for im. 





ing International communication ; but we think 
that 
date 
Mr. 
now 
In 


ee a 
i is unjust in implying tha 
sates’ besvewed foom bin ou ides hich hes 
matured into a ical shape. 

a foot note to the first page of his pamphlet, Mr. 
Leigh states that of late years the establishment of 
steam ferries across rivers in America has been partly 
carried out, thereby intimating that his plan has also 
been plagiarised in the United States. Now, as railway 
ferries were in action and successful working there long 
before 1862, the originality of Mr. Leigh’s idea, as an 
idea, is disposed of. Its special application for convey- 
ing trains across the Channel between Dover and 
or any other suitable points, is simply the localisation 
of a plan already well leveloped, rm proved successful 
elsewhere. It is, moreover, somewhat h ous on 
the part of Mr. Leigh to assert that he was the first 
to propose such a means of crossing from Dover to 
Calais, for many earlier claims can be set up for the 
paternity of an idea so obviously applicable to the pur- 
pose. The difficulty lay in bringing the notion mto 
practical shape. To acertain extent Mr. Leigh had 
done this in 1862 when he exhibited his model, sub- 
mitted'the design to different railway companies, and 
brought it under the notice of those most able to pro- 
mote the objects it proposed to attain. We need not 
attempt to dwell upon the reasons which prevented 
the scheme from being further considered, but may 
merely mention that from causes beyond the in- 
ventor’s control it never arrived at any advanced stage. 
Mr. Leigh, however, infers not only that Mr. Fowler 
has taken advantage of his idea of 1862, but that also 
he has gone a “ roundabout way to avoid” an infringe- 
ment of Mr. Leigh’s various patents. Such an accusa- 
tion as this requires but little to disprove it. Mr. 
Fowler and the gentlemen associated with him, have 
after some years of consideration brought the scheme 
with which their names are associated to its present 
state, and with a full knowledge, and after due discus- 
sion of Mr. Leigh’s proposition, have devised a better 
and more complete arrangement. It is the most 
natural thing in the world for a patentee to feel cha- 
grined because he sees a pet scheme passed by with- 
out favourable notice from those whom he had antici- 
pated might have adopted it, and it is pardonable if 
such an inventor imagines that his desiga has been 
plagiarised. But it is quite another matter to bring 
forward the accusation that a special ingenuity has 
been brought to bear in devising the Channel ferry 
boats, in order that Mr. Leigh’s patent rights may be 
kept clear of. We believe that that gentleman may 
rest assared that if in the opinion of the engineer of 
the International Communication Bill any details pro- 
posed by the patentee were good they would have been 
adopted, and that asthey have not been made use of they 
were not considered suitable. Although so many years 
have elapsed since Mr. Leigh first brought his scheme 
into public notice, the perfection of its details do not ap- 
pear to have greatly were judging from the crude 
sketches he appends to his pamphlet, which show the 
outline of a double-ended, cellular built, triple keeled 
boat, bristling with patent appliances, a dock of about 
the best possible form for imparting the greatest 
amount of motion to the boat when held by the head 
for loading or unloading, and a hinged bridge for 
taking the trains on board. We need make no com- 
ment upon Mr. Leigh’s various criticismsof Mr. Fowler’s 
project ; suffice it to say that they could all be easil 
auswered, if it were worth while to do so; and though 
they are all advanced in a fair and honest spirit, they 
scarcely come with a good grace from one whose 
scheme has age rather than perfection of detail to 
recommend it. 

Mr. Leigh, indeed, appears to us to rank among that 
numerous class, to whom a very natural idea has oc- 
curred, and who has taken more or less trouble to 
elaborate it. We have thus had a score of claimants 
to originality in the matter of the Channel tunnel, 
and though we believe that M. Mathieu at the begin- 
ning of the century was the first to submit anything 
like a perfected pian for Imperial consideration, we 
doubt not that many before him had day dreams of 
what might be.. The question of International com- 
munication is one that all are free to discuss alike, 
and it is not tohim who was the first, or who conceived 
himself to be the first originator of the idea, to whom 
credit is due, but to those who have, with labour and 
cost, worked hard and patiently at the scheme, until 
they have so far developed it as to be able to lay it 
before the representatives of the two Governments 
immediately concerned ia its adoption. We can 
scarcely imagine that Mr. Leigh will question the 
justice of this assertion, or will deny that Mr. Fowler 
was free to work out the scheme in his own way 





ithout utilising a host of patents, which would cer- 
tainly Spee Seto and, probably, would scarcely 
have assisted him. 








THE ARTIZAN ABROAD. 


To form a just estimate of the condition of the in- 
dustrial classes at home, it is necessary to be ac- 
quainted with the estate of similar classes abroad, as 
well in old countries like our own, where the busi- 
ness of life perforce points out more or less rigidly the 

each man has to pursue, and where opportunities 
or advancement are comparatively small, as in those 


Calais, | new countries where an extended field of action is open 


to all comers, and no special course is prescribed for an 

one to tread. Mr. James Howard, in his little boo 

on Continental Farming, paraphrased a well-worn say- 
ing of Lord Palmerston, “ That dirt meant matter m 
the wrong place.” Surplus population means people 
in the wrong place. To be convinced that this is so, 
one need only look from home to America, from crowds 
of labourers wanting work, to thousands of squate 
miles of land wanting cultivation; on the one hand a 
vast army engaged in the struggle for life, on the other 
a vast area more than sufficient to supply all. Very 
slowly a balance is being established. The number of 
emigrants who almost daily leave Europe to strike out 
a new course for themselves, are gradually getting 
themselves into the right place, and pushing further 
and further westward. In America, then, we would 
naturally expect to find the condition of the industrial 
classes widely different from that of any European 
nation. Social characteristics, little less than inex- 
haustible demand, tend to increase this difference, 
whilst great facilities for education, the privileges with 
which each man is invested, the fact that aj] classes as 
a rule, are engaged in active work, and that every one 
is taken for what he is worth, all these things tend to 
elevate and dignify the artisan, and to make him Idok 
to higher ends than he could hope to attain in Europe. 

In arriving at a conclusion, therefore, it is to the 
condition of the corresponding classes on the Con- 
tinent we must look, where the social rules are 
strongly marked, and the paths of work are clearly 
and definitely laid out, to be stepped aside from 
only when some special fitness manifests itself, so 
rarely, indeed, that the exception makes the rule. 
And we shall find that such a comparison results 
very favourably for the working classes at home, so 
far as their substantial condition is concerned. 

Turning first to Austria, we find that, prior to 1848, 
it was an agricultaral country, almost to the ex- 
clusion of manufacturing iadustries. The govern- 
ment itself was the largest owner of the various 
factories, and under its auspices porcelain, paper, 
and chemicals were chiefly made. The production 
of salt, tobacco, and powder were state monopo- 
lies, and the Imperial mines were the larger and 
most numerous in the different provinces. Private 
manufacturers there were, and some on a great scale, 
but these were few, and for the most part they were 
also large landed proprietors, farmers, and producers ; 
and almost exclusively the culture of the soil was the 
pursuit of the population. 

Everything, indeed, was opposed to progress or the 
development of the resources of the country, other 
than those which lay on the surface. Imperial power 
was absolute in the matter of concessions, banks 
scarcely existed, capital could find no channels, while 
taxation and prohibitive import duties prostrated 
competition and inclated the country. Add to this the 
feudal system which prevailed, and the chain of circum- 
stances is sufficiently complete to make the situation 
understood ; the advance of progress was arrested, and 
the country was kept back in almost the same position 
it had occupied for centuries. The servile condition of 
the mass of the population so late as 1848, was indeed 
not a little curious; one class was compelled to labour 
for the other, the cultivators of the ground for its pro- 
prietors. The latter were almost despotic in their 

wers, and were supported by the authority of the 

mperial Government, so called paternal. 

n return for this unbounded authority, the land 
owners had certain obligations—the religion, the edu- 
cation, and thé welfare of their servants were their 
necessary care. They had to feed them in health, 
attend to them in sickness, and provide for them in age. 
However well this system may have worked—and in 
most provinces the fabouring classes had but little to 
complain of, and were at least free from anxieties 
which were transferred to their masters—it was one 
opposed in all its features to prosperity, and was 
essentially calculated to destroy all the motives to 
self-help and energy, which can only exist where an 
object has to be gained, and independence points the 
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way to future advancement. lagition in 1848, | seri life, i i 
however, the aspect irs, ‘and has| time prescribed for the course pape ed arg | i 
deve’ the condition of the Austrian in the sixth year and terminating in the fourteenth, 
artisan to its present state, while statates of recent the requisite effici i 
date have done still more in enforcing compulsory pupil is retained until he has reached the standard 
measures tending towards the improvement of the prescribed by the law, that cg roe ade — 
x 


gradually 


moral status of the industrial classes, 


The influence of the patriarchal system which ruled | amount of enters 2 necessary for each unit of the Aus- 
little more than twenty years ago still remains | trian industrial population. 
however. So far as statistics go, the total number} The pupils being trained for the welfare of the 


of factory and trade hands amounts to 6,340,000, © 


whom 59,343 are dependent upon 493 employers | special object of imparting such knowledge as will de- 


for lodging, while 13.7 per cent. or 46,739 work 


men are maintained by 379 masters. The former programme includes reading, writing, arithmetic; a 

class are divided somewhat as follows : 1348 men are thorough acquaintance of the native language ; history 

lodged with their employers; 24,800 are provided | and geography, the study of which is chiefly concen- 

with free apartments; in four factories this accommo. | trated upon Austrian history and Austrian geography, 
0 


dation is afforded only to married employés ; at thirty 


seven establishments, the married workmen are housed general instruction ; political and social history is also 
at nominal rents; in fifteen works, half of the hands taught; the more important branches of physical 
employed, or 1053, are lodged ; 87 works, having « science ; geometrical drawing, music, and athletic 
total of 8512 men, find free accommodation in special | exercises. The religious training is equally cared for, 
barracks, or cottages, whilst 60,000 more in the em- independent of sect. 

ployment of eighteen other firms are also provided in The 

the same manner. By many of those employers of | measure are not yet of course made manifest, for the 
labour who do not thus undertake the care of sup- | Schools Bill being of such recent date has scarcely 
plying its wants, solicitude takes the form of whole- yet come into complete operation. It promises, how- 
sale stores, where food and articles of clothing are | ever, in the course of a few years to reverse the pre- 
sold at cost prices; in others co-operative establish-| sent situation of the Austrian industrial classes, and 
ments are the property of the men themselves, who | to endow them with a better education than any of the 
have been assisted in establishing them by their} similar classes throughout Europe can boast. The 
masters. There are at present nearly 700 such asso-| workman in Austria is therefore eminently in a transi- 
ciations, of which the greater number are loan and | tion state; emerging from the condition which ruled 
discount banks, some 240 are co-operative store prior to 1848, he now enjoys the liberties of indepen- 
societies and 16 are produce associations. These are | dent labour, checked, it is true, by the trammels of 
scattered over the whole of the empire, the principal | habit and legislation, but, on the other hand, improved 
number being in Bohemia, Moravia, and Lower Aus- by the care and assistance he natural! expects to re- 
tria, and have been founded by the different nationali-| ceive from his employers. But when the c 
ties which acknowledge the Austrian Government, | which is already commenced, is complete, the Austrian 


German, Sclavonic, and Italian. Of these, the most 


important, as well as the most numerous, are the| and in all respects a useful instrument to the state, 
German, and the influence they exercise upon the | It must not be forgotten, however, that the superior 


working classes of Austria cannot be exaggerated. 
Again, restaurants, or kitchens, are often established 
where the workman can reap the full advantage of the 
best food, retailed at the least cost, and smallest 
trouble to himself. 

No less complete are the arrangements which exist 
for the assistance and benefit of workmen when in- 
capacitated by sickness or age, and for families left 
destitute by death. About 40 per cent. of employers 
make this provision, the remainder helping their ‘ser- 
vants, who also contribute towards the maintenance of 
benefit societies, and receive assistance from them, 
varying in proportion to the percentage of their wages 
devoted to the purpose. 

Very similar is the condition of the miners, a large 
section of the Austrian labouring community, there 
being no less in 1867 than 117,362 persons employed 
upon this class of industry; of these 13,006 were 
women and children, and 104,356 men. ‘his is inde- 

endent of those labouring in the salt mines, which all 
helene to the Government, and which employ 12,771 
hands. The same practice of attending to the wants 
of the workmen prevails in this class of industry 
no less than in the factories, and, indeed, from the 
fact of so many mines being Imperial property, and 
the legislation on the subject being so precise, still 
more attention is paid to the requirements of the 
labourer. 

The wants of the Austrian artizan, naturally primi- 
tive and reduced by co-operation between themselves 
and masters to a system, assisted, moreover, as they are 
by their employers, a low rate of wages follows asa 
natural consequence. There are some exceptions, 
however, such as in the carpenters’ trade, where 
good wages are paid. In the machine shop of 
Messrs. Siegel, at Vienna and Wiener Neustadt, the 
pay ranges from 4s. to 6s. a day. In the build- 
ing trade the rate of remuneration is very low, 2s. 8d. 
a day being a fair pay for a head workman, while the 
bricklayers’ labourer is paid but 2s. a day. Twelve 
hours appear to be the average length of the day’s 
work, 

The legislation for the compulsory education of the 
working classes is of but recent date, but of consider- 
able importance. It was in May, 1869, that the General 
Schools Bill became law, a measure which not only 
more stringently enforced the systematic instruction, 
but also greatly extended its scope. By this measure 
not only is a period of compulsory instruction fixed, 
but a standard of efficiency is provided, which must 
be reached before the child under tuition can be 

































































State, 
f| a prescribed course of study has been devised with the 


-| velop the pupil into a useful citizen. The educational i 
leges as it confers, and to some small support in times 
sickness or idleness. Finally, the workman is 
privi to advance to the rank of master, and to take 
part, if elected, in the management of the business of 
the Genossenschaft. Apart from the evils which the 
arbitrary assi t of apprentices to masters create by 
this system, the regulations it enforces upon workmen 
are eminently distasteful to them, eepecially those which 
compel the periodical subscriptions, and which, of 
course, prevent to a great extent the existence of others, 
and independent trades’ unions and benefit societies ; 
moreover, it places the artizan under a restraint, irk- 
some and inconsistent with the rapid advance and im- 
rovement which, in other respects, is now goi 
orward in Austria, Pending the abolition or modifi. 
cation of this ancient institution, more active measures 
are being taken towards reform in other matters havi 
relation both to employers of labour and the employed. 
At present combinations on the part of the former 
class, with the object of lowering the rate of wages, 
and on the part of the latter for raising them, are 
equally illegal, and are punishable offences. But 
although, ostensibly, such legislation applies impartially 
to masters and to servants alike, it is obvious that 
, | such a provision is a powerful instrument in the hands 
of employers to prevent any upward tendency of 
wages, while the working classes do not possess the 
same powers of combination to gradually force any 
steps for improvement, and, at the same time, they 
are prevented from taking the active and decisive 
measure of discontinuing to work, if they consider they 
have cause for complaint, on account of insufficient 
wages. Moreover, the same law which thus, with 
nominal equity, but with actual unfairness, prevents 
the execution of any concerted measures on the part 
of workmen for obtaining increased pay, makes it 
also an offence on the part of a servant to quit his 
employer before the expiration of any contract into 
which he may have entered. 

On the other hand, all masters are bound by law to 
maintain their men during the periods of accident or 
ill health, making up the sum needed for this ki 
and for which the subscriptions of the Genossenschaft 
are insufficient, whilst apprentices, in a modified degree, 
receive assistance under similar circumstances. 

As a further protection, a recent legislation has ap- 
pointed the establishment in centres of industry of 
courts of arbitration, to decide all differences arisi 
between employer and employed. The arbitrators in 
these courts consist of twelve members selected from 
amongst the masters, and a similar number from 
amongst the workmen, each appointed by their re- 
spective class, and each voting separately, special 
modifications of this rule being wale fer such small 
trades as cannot muster the requisite number of judges. 


-|though not of course to the exclusion more 


beneficial effects of this most useful and liberal 


artizan will be a man well educated, efficiently trained, 


class of workmen, especially in cities, are at least as 
well cultivated as their English representatives, In 
Vienna, as a rule, the better class of artizans are well 
versed in their native literature and general informa- 
tion, while the nature of their recreations has much to 
do with his general refinement. The histrionic art is 
in fact one great agent of improvement and cultiva- 
tion, and the universal passion for dramatic representa- 
tions and for music is one of the peculiar elements of 
the German race, Such entertainments, brought 
within the reach of all, and selected by a taste 
very different to that which caters for the recreation of 
our own working classes, are powerful incentives to 
self-cultivation, and stimulants to the imaginative 
faculties. 

With the increased facilities of education the in- 
dustrial masses are agitating for the establishment of 
reforms which they urge are needed as much as the 
School Bill of 1869 itself. The consideration of these 
claims is now the work of the Government which is 
preparing measures for the abolition of the usury 
laws, restricting interest on loans, the establishment 
of arbitration courts, the abolition of “ Genossenschaf. 
ten,” or compulsory trades unions ; the legalisation of 
voluntary trades unions for the regulation of wages ; 
measures for facilitating personal credit to workmen ; 
for the regulation of working hours in factories and 
mines, for the appointment of inspectors, and the in- 
troduction of compulsory sanitary and safety regula- 
tions, together with some other measures. It will be 
thus seen that the social condition of the artizan in 
Austria, as well as his opportunities for mental culture, 
is undergoing a complete change. 

The Genossenschaft, or compulsory trades union, 
to which so great an objection has been always felt, 
and to abolish which so sincere an effort has been 
made, is an institution as ancient as it is despotic. 
Established for eight centuries, it has had gradually to 
submit to modifications with the advancing time, until 
at present it consists of a number of associations or 
guilds, to which all members of the working classes 
belong perforce, each particular trade possessing its 
own guild. To this each member of the calling of 
which it is the representative is connected, employers 
of labour, as well as labourers themselves, cach class 
ranked in one of three divisions, representing the 
masters, the workmen, and apprentices a 
From the first entry of a upon the of that 
Genossenschaft to which he has elected to belong, his 
whole career is governed by the body, even after he 
has arrived at the highest rank it can afford him—that 
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THE BOUTET BALANCOIRE, 

We notice that Charles Boutet has, not a little to 
the discredit of the Patent Office, obtains protection 
for his bridge; there really ought to be exercised 
sufficient supervision to prevent such so-called inven. 
tions from being sanctioned, as they are, to a certain 
extent, by the stamp of the Great Seal. ‘Thus, notorious 
Pidding knows that whenever be cbtains pro. 
visional protection for some nonsense, he can always 
find a certain number, who are to be led into the belief 
that a patent is equivalent to a“ Royal Charter”—words 
of vague but porteutous meaning to the ignorant. 
Whether Mr. Boutet seeks further to establish himself 
by the help of his patent, we know not; possibly a 
pressure has been brought to bear upon him similar 
to that recently developed in the case of the Fenian 
leaders, whose followers insisted upon smelling pow- 

their money returned. This is, to - 
ever, beside the question. Mr. Boutet is labouring 
hard at the cause he has taken up, and the pub- 
lication of his patent and its ——e ing drawings 
ives us an insight, we presume, into hi amse designs 
these are thoroughly in keeping with all that 





allowed to quit the school and enter upon the more 





of master. After having been entered as an appren-| the patenteee has hitherto done is to be expected, and 
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we take it for granted that the drawings illustrate the 
method on which the 100-metre mode! of which more 
or less has been said, and that is a facsimile of the 

eat $280-ft. channel spans, has been constructed. 

here are six distinct features in the patent ; the cable 
lattice, the piers and mode of sinking them, the mezns 
of straightenmg the cables, the weans for twisting the 


cables, and the hand-rail upon which the stability of 
is shown | 
or deep sea-levelling—a | 


the bridge depends. In addition 
and deseribed an arrangement 
plaa for ground and bottom fishing Mr. Boutet should 
submit to the consideration of 
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NOTES FROM SOUTH WALES. 


Canptrr, Wednesday. 

The Welsh Iron Trade.—The Whitsuntide holidays gene- 
rally interfere with operations at the iron works in ‘this dis- 
trict, and the present week has been no exception to the rule. 
Operations ne e of necessity been somewhat restricted, but 
this day week will no doubt witness a return of the activity 
which has characterised the iron trade of this district for 
some few months past. Although a few showers of rain 
have fallen during the past week, fears are again beginning 
to be entertained of a “long r drought, thereby oceasioning 4 
scarcity of water at some oi the iron works, and necessitating | 
a siop page of some portions of the works. At the present 
| time there are numerous buyers of rails in the market 
| anxi us to pl: ace contracts at late quotations, 


for some little time to come, they do not appear over anxious 
to burden themselves with fresh engagements, which, when 
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point of the stream above their own property, they would 
suffer injury thereby. In May, 1868, the defendants con- 
structed aculvert a little above the village of Troedyrhiew, but, 
the effluvia being unbearable to the inhabitants, the culvert 
was extended so as to go below the village, and it was in 
consequence of that alteration that the plaintiffshad taken their 
present proceedings. The defendants had done everything in 
the way of temporary measures to alleviate the evils which the 
plaintiffs omnpioes of, but could not promise that any 
measures would be effectual until the completion of the per- 
manent works. Unless the judgment of the Master of the 
| Rolls was set aside, the sequestration would be enforced, and 
| the Local Board would be at the mercy of the plaintiffs, who, 
| whatever they asserted, would hesitate to say that the state 
of things was injurious to the health of the inhabitants, and 
that the Local beard had not been actuated by an honest 
desire and intention to comply with every reasonable thing 
that would be required of them; in fact, if any better mode 
i than that which they had adopted could be suggested for 
alleviating the mischief until the eompletion of the perma- 
nent works, the defendants would have no hesitation in a 
ing upon it. The above were the facts of the appellants 
ase, and for the plaintiffs it was argued that the seqyestra- 
| tion should be allowed to be enforced, as formerly th > rive 
was sufficiently pure that it could be used for bathing pur 
poses, and its water partaken of by eattle, but now such 
things were impossible. Lord Justice Giffard, having heard 
ad arguments on both si suspended the writ of seaues- 
ration, and directed that an engineer should be appointe . 
re report whether any further precautions could be adopted 
by the Loeal Board tor the abatement of the nuisance com- 
plained of, pending the completion of the permanent work 
He was satisfied that this course would be produc tive 
more b ial results than would be secured by 
tration 


Royal Iastit n of South Wal 
Roy te Institution of South Wales, in their thirty-sixth annual 
in t, presented to the members at their annual meeting 
| hel id ‘a Swansea on Wednesday evening last, stated that there 
was a department. which n most imperfect state, 
namely, the department Liustrative the manulacturing 
processes, and of the industrial preducts of the district. 
South Wales was the chief among ting and eoal-pro- 
ducing districts, and yet their museum contained not a single 
| mode of the smelting pro nor a single specimen of the 
many varieties of coal found in the district. The Royal In- 
stitution si from the its situation, 
sse63 & museum rich in the products stated, and the council 
1 to hope that the mere this fact 
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terms, and letters received by the promoters from Sir RKode- 
rick Murchison and other eminent scientife authorities en- 
yurage the hope that enterprise will succeed. Should 
ul be found at a workable depth, the ?.ve limited 
boundary of the South Staffordshire coalfie] he resources 
of whic inis will be extended almost 
The trial sinkings are to be commenced during 
the present month, and the estimated cost is 20,0002, 
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A Cante —dJersey, Monday. Mr. Hen- 
ey's telegraph cable, 


1 which has been manufactured in hos- 


} tility to that of the Jersey and Guernsey Telegraph Com- 
| pany, 


has been Jaid in spite of the prohibition of the 
and in defiance of the armed forces instructed 
prevent it. It may be remembered that early in April last 
screw Caroline, with Mr. Henley’s cable 
board, arrived off the island with a view to lay the shore end 
-Le A guard of soldiers, under ers from 
s g ove rn however, ted contem- 

, and th arolis round Hehier’s 
harbour. There eh remained ever since, at an expenss 
the owner, it imated, of some 501 a week. 
Saturday evening }as ter people had given up wondering 
line remained many weeks in harbour to no 
purpose, it was rumoured that she had received 
| tor England, and a crowd assembled on the 
pier to her off. © mostly of the ironical kind, 
were exchanged between the crew and the spectators, and 
dise harg ves of musket ry éclat to the departure. The 
departure was at task: and, it Id appear, for a good 
reason. Instead of sailing for an English port, as announced, 
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island. At half-past five on 
ought to have reached her 
seen steaming out of the remote 
httle inlet of Gréve-au-Lane Thence she was seen to take 
n of Guernsey. Meanwhile her intentions had 
suspected by the military authorities, and orders had 
been given as before to prevent any attempt at laying er 

Her Majesty's steamship Dasher keeping 
the necessary look-out at sea. Somehow the Caroline evaded 
all precauti After was seen leaving Gréve-au- 
Langon, at half-past five on Sunday morning, she was met at 
seven o'clock by the Weymouth and Channel Islands’ packet 


directi 


been 


ga caow, 


ns. she 


| the persons on board of which suspected that she was then 


laying the cable. To-night the information is positive that 
the cable is laid. The shore-end, however, has not been con- 
nected on the beach, which has not been disturbed. It is 
supposed that the seaward shore-end of the old cable, long 
since buried in the sand, was fished up and spliced. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iessroven, W: ; 
The Cleveland Iron Market.—Yesterday, owing to the 
days, there was not such a large attendance on 'Change at 
Middlesbrough as there usually is, but the market was firm, 
and closed with an advance of sixpence a ton, There was a 
great demand for all kinds of iron. 8 me sold at 53s. 3 and 
the other qualities at proportionate prices. pments to various 
parts of the world are very brisk, a there is very considerable 
difficulty in obtaining cargoes of pig and finished iron for all the 
veseels requiring them. In the manufactured iron trade there 
is nothing new to record; the whole of the branches continue to | 
be as busy as they can be. The Cleveland Iron Masters Asso- 
ciation returns for the past month show that there are 104 blast | 
furnaces blowing. 


The Sunday Fettling Question.—On this important question 
Mr. Thomas Hughes, M.P., bas given bis decision to the Board 
of Arbitration and Conciliation. The following is a copy of the 
official letter received by the Board a few days ago: “ This | 
question, a8 it has been put before me, is one of considerable 
difficulty. On the one hand, I must admit that, on the face of 
the agreement of the lith February, 1870, there is no expre:s 
reference to Sunday fettling, so that technically, aud of strict 
legal right, there is nothing to hinder the workmen represented 
at the Board of Arbitration and Conciliation from raising the | 
question during the current year. On the other hand, I cannot 
but state my own strong impression that the concession of 10 per 
cent. which was made by the employers, and which formed the 
basis of the agreement, was given on the understanding that no 
change was to be made during the year 1870 in the conditions 
of labour (except, of course, by mutual agreement), which could 
affect either the rate of the workmens’ earnings or of the masters’ 
output. It is obvious, however, that the simple abolition of 
Sunday fetiling may, and probably in many cases must, affect 
both the earnings of a considerable number of workmen and the 
output of the masters; indeed, it is admitted on both sides that, 
wherever the fettling has to be done on Monday, both wages and \ 
production will be decreased. I cannot but hold, therefore, that { 
the ironworkers of the North of England are bound in honour | 
not to force a peremptory decision of the general question of | 
Sunday fettling during the present year, although it is in my 
judgment open to them to bring before the Board of Arbitration 
and Conciliaticn any proposals for the abolition of the practice, 
which they may desire to discuss with their employers in a 
friendly spirit, and with a view to finding a satisfactory solution 
of the question before the Ist January, 1871. By this means I 
should hope that a solution of the question, which will satisfy 

oth sides, may be arrived at in the case of those firms where 
the practice of Sunday fettling still obtains before the present 
agreement comes to an end, and that on the Ist January, 1871, 
the necessity for raising the general question may not arise. As 
the deputation went into the merits of the question, I desire, in 
conclusion, to express my own opinion upon them. I have given 
much attention to the subject for a aneaber of years, and | am 
convineed that (apart altogether from the religious question) 
Sunday labour is injarious to the employer as well as to the 
workmen, and, a8 a general rule, cannot be defended either upon 
economic or sanitary grounds.” 





The Institute of Mining and Mechanical Engineers.—-At 
the general meeting of the Mining Engineers, held at Newcastle- 
-Tyne, on Saturday, the president (Mr. E. F. Boyd) occupy- 
ing the chair, Mr. Alexander Ross read a paper “On Boring 
against Water in Coa] Mines.” Mr. W. Green, Jun., also read a 
paper showing “the inconveniencies arising from variety of 
welg hts and measures formerly and still used in the northern 
trade.” A short discussion followed the reading of those 
; vols 
The Cleveland Iron Trade Foremen’s Association.— This 
young but vigorous association concluded its first session by an 
excursion to Bolckow, Vaughan, and Co.’s Eston ironstone mines 
on Saturday. A short ride by train from Middlesbrough 
brought the party to Eston Junction, and a special took them 
on to the mines. Having traversed through the mines for 
several miles, looked upon ironstone in many places 17 ft. thick, 
and ey oy closely the splendid machinery connected with the 
! s, they returned to the village of Eston, aad partook of an 
excell lent dinner, provided by Boleckow, Vaughan, and Co. Mr. 
Es ward Williams, manager of that great firm, occupied the 
chair, and, after the usual toasts, proposed prosperity to the | 
trade of the Clev eland district, the trade by which they ail lived, 
that marvellous trade which had assumed, within 15 or 20 years, | 
such proportions as to entitle it to the very first place in the | 
n-making districts, not only of England but of the world; 
that trade which to-day wes expanding at a greater rate than | 
*r it bad done since it commenced, and which bid fair to make 
c leveland the most densely populated and most important manu- | 
facturing district in the kingdom. All of them present might | 
ake some credit to themselves for being an important portion of 
that trade, and most of them had assisted materially in its 
development. But while congratulating themselves, he urged | 
them not to forget that they should endeavour to prove them- 
selves equal to the greater trade which wus coming—the exten- 
on of the engineering and iron trades—and not allow it to! 
ry uffe er at their hands. It was only by assiduously working that’ 
they could keep pace with the great advancement. He compli- 
mented the foremen for having tormed an associstion the objects 
of which were so excellent. By continuing to read papers to 
each other and search after truth, they must benefit both them- 
selves and the district. Otber toasts were proposed, and the 
meeting separated. 





THE “PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 

679. George WILLIAM Wioner, 1, Saint Swithin’s-lane, “Im- 
—— in or applicable to centrifugal drying machines or 

ydro-extractors.” 

1213. Feawxcis JoszerH OrntNen, 73, Great Titchfield-steet, Port- 
land-place, “Improvements in the arrangement of pipes for 
drawing liquids from casks and other veseels.” 

1951, Tuomas Paton and Tuomas Winper, Liverpool, “Im- 


provements in combined high and low pressure steam and at- 


Ft, a “ Improvements in 


tir esay Avoceres Buaarourftt, Albany 
| Mtg an Henry AUGUSTUS BIRRTUMPFEL, oe gg) cannes al 


Fag pig tery na tae hee te yoke eee et ae ou eee 


raising paste or RS ype: 
1407. Tuomas Paon, Adelphi, “ Inpprovements in apparatus to 
be used in seubaqueous 


1425, Joun CasTHBLAz, 19, Rue Saint Croix de la Bretonnerie 
Paris, “ Improvements in the manufacture of artificial alkaloids 
— from coal tar, and in the preparation of salts of the said 


1426, Jaues Groner Cuaatics, 4, Park-street, Dorset-equare, 
’ Lmprovements in hoiding frames or brackets or apparatus for 
holding and securing cash, deed, and jewel boxes, or other 
portable articles of value.” 

1427. WitataAmM WALLER, 34, Grey-strest, Newcastle-upon-Tyne, 
“Improvements in farnaces,” 

1429. 1L11AM EpWARD NEWTON, 66, Chaneery- jane, “An im- 
proved automatic barrel-filling a 

1433. Georges Ricu Turner, junior, The Woods, Charmouth, 
« Improvements in winnowing or dressing machines.” 

1435. Epwarp Peyton, Birmingham. “ Teproveneshte in the 
manufacture of welded iron or steel tubes, and in the means or 
®pparatus employed in such manufacture.”* 


| 1439. James STBART, 61, Saint James’s-road, Bermondsey, “ Im- 


provements in cleansing ships’ bottoms.” 

1440. Jonn DicGi#, Radcliffe, and Huan Boots, Pilkington, 
“ Certain improvements in looms for weaving.” 

141 Bexsamin Cornronp MvUZZALL, Windsor, “ Improvements 
in the construction of schoo! furniture, also applicable to other 
purposes.” 

1442, Stomenp BAkRLEIN, Manchester, “ Improvements in 
doubling cotton or other fibrous substances, and in the ma- 
chinery or apparatus employed therefor.” 

1443. JAMES SMITHIES and JouN SMITHres, Middleton, “Im- 
provements in the manufacture of woven fabrics.” 

1444, Witt1am Epwarp Gepée, 11, Weilington-street, Strand, 
“ Improvements in steam engines.” 

1445. GEMINIANO ZANNI, Sidmouth-street, Gray's-inn-road, “ Im- 
provements in magneto-electric telegraphic apparatus.” 

1446. Jonn Appy Hopkinsox and Josgrn Horxinson, jun., 
Huddersfield, “Improved means or apparatus for admitting 
and regulating the supply of air to steam boiler and other 
furnaces.” 

1447. Ropert OXLAND, Compton Gifford, Plymonth, “ Improve- 
ments in the manufacture of sulphuric acid.” 

1448. George Wicutrwick Rennpxt. Biswick Works, Newcastle- 
on-Tyne, “ Improvements in cartridges for ordvance,” 

1449, OBERT Pitt, Newark Foundry, Bath, “ Improvements in 
valves for drawing off water and other fluids, applicable to 
water cranes and for other uses.” 

1453, WILLIAM LAWRENCE (MITCHELL, Kirkcaldy, “ Improve- 
ments in looms for weaving. 

1454, James Partewer BLAKE, Medway, “Improvements in 
rolling metallic rods or wire, and in machinery employed for 
that purpose, 

1455. Josern BREEDEN, Birmingham, “Improvements in lift 
and force pumps. 

1456. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 
provements in apparatus for the production of gases for lighting 
and heating purposes,” 

1458, JoHN Henay Jounsoy, 47, Lincoln’s-inn-flelds, “An im- 
proved mode of and apparatus for preserving butter and other 
similar substances,” 

1460. AppIneTON TAYLOR, Lydbury, “Improvements in rocket 
projectiles for purposes of war.” 

1461. Tuomas Hopson, Manchester, “Improvements in the 
manufacture of piled fabries.” 

1462. THomas JAMES Surtu, 166, Fleet-street, “An improved 
arrangement of apparatus for diminishing the friction of 
spindles, axles, and other similar rotating bodies.” 

1464. Danse, Cote Lowber, Chureh-street, Warrington, “ Im- 
provements in wire ties for securing bales of hay, cotton, and 
other merchandise.” 

1465. WILLIAM BARWELL and Groros Bonn SmitH, Birmingham, 
“ Improvements in securing the muts of the screw bolts used in 
fish jointing the rails of railways.” 

1466. Hermann OSTERKAMP, Eschweilerpumpe, near Aix la 
Chapelle, “ An improved rock-drilling machine,” 

1467. ALBERT Mancivs Sivesr, Wood strect, Cheapside, and 
hg rer Warts, Camberwell, “ ‘ Improvements in apparatus 


for lighting and heating ae og 

1471. Gores Stupson, Glasgow, “Improvements in machinery 
and arrangements for cutting or getting minerals.” 

1472. Tnowas Hoir Lierp, Stockport, “Improvements in the 
construction and arrangement of valves for regulating the 
supply or discharge of steam, water, and other fluids,” 

1473. WILLIAM Avery, Redditch, “ Improvements in cases or 
receptacles for needles, pins, matches, 2 cards, stamps, 
photographs, cotton, and other similar a: 

1474. PaiLip Weecky and Thomas WILLIAM WESLEY, Birming- 
ham, * Improvements in breech-loadigg firearms,” 

1475. Epwarb ELLIS ALLEN, 33, Pelham-place, Brompton, “ Im- 
provements in the construction of tramways and in engines and 
carriages employed thereon.” 

| 1476, FRANCOIS JOSEPH Fagen 23, Boulevard de Strasbourg. 
Paris, “ Impro in y for the manufacture of 
strings and cords,” 

| 1477. Henny Huxp and Groner WELLS, Nottingham, “ Improve- 
ments in steam and other valves.” 

1478. BENJAMIN PeROWNE, Great Snoring, “ Improvements in 
machinery for cutting turnips and other roots.” 

1483. Henxei ADRIEN BONNEVILLE, 10, Seckville-street, “ Im- 
provements in sewing m a 

14s, PHuse Cuamtes Evans, Brimscombe Mills, and Hexry 
James Hoce Kino, Glasgow, “Improvements in apparatus for 
feeding wool, cotton, or other fibrous materials to carding or 
other machines,” 

1486, ALFRED LONG, 22, Aylesbury-street, Walworth, “ Improve- 
ments in means for regulating the flow or controlling the supply 
of water or other fluids.” 

1487, WILt1AM EDWaup NewrTox, 66, Chaneery-lane, “ Improved 
machinery for grinding hand saws.” 

1488. ALEXANDER Browne, 85, Gracecharch-street, “ Improve- 
menta in screw liers.”* 

1489. JenkMiAH HEAD, Newport Rolling Mills, Middlesbrough, 

* Improvements im setting horizonte! | stationary boilers.” 

1490, WitliaM Rowert Lake, § “Im- 
provements in machinery for scouring, glossing, and otherwise 
treating leather.” 

1492. TEAJANO Av@UsTO DE CARVALHO, 1, Park-villas, High- 
road, Lee, “ Improvements in ships and vessels,” 

1493. MicHauL RY, Fleet-chambers, 68, Fleet-street, “ An 
improved case holder or for. matches and a mode of 


manuf: such case 
1494. att Cobion MILNE Xnnngha, Warerave and Ep- 


_—— Berixcovet, Bey ae 8 “Tm: ements in 
rdening, prese atone, m chalks , and other 
building Sera <i 4 
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1499. Hexey Bertan Baook, Westminster, “Am) iniproved 
medicinal =< some bs eld HEA 
1500, Woiiam Epwanp 66, lane, “ Tape 
tests is ogy closets, applicable also in to 

an ~ 

161, Hvwt, 1, Serle-strect, Lincoin’sinn, * 

ments in mechanism for fastening pees tdting elehoos 
at any desired point when # 


12. XANDER COCHRAN, and Joux Kean, 

ellston, “Improved apparatus for discharging water from 

1508. oe heer Jounson, 47, Lincoln's-tnm-flelds, rh. ey 
ments in ee a Seeceineai det 


—- Joun Yuna, @ 

engines.” 

Lig, THOMAS Jerreason May TAL i i Nerton 
“ Improvements parlour ic . 
articles, which protege ons Flat par to ata 
surfaces of such and partly to inflating 

1506. WiLitam Ronext Laks, Soge, ‘* Tin 
senso in supporting apparatus for rollers of spinning 

rames, 

1507. Roseat Henry Pounns, 1, Emmett-street, Poplar, .“ Tm- 
provements in ropes and cables,” 

1508. Lorros Perkins, 6, Seaford- oe, See “Tm- 

verments in connexions for ne other pipes.” 

1510. Joun Sampson Stamyxs, 15, Broad-street, Ratcliff, “ Anew 
or improved ventilator for the cabins, holda, and compartments 

chambers at yee 


of shipe, and the png mel 
1512. WLuiAM ROBERT LAKE, thampton-buildi. “Im 





provements in 

1514, Grouoe THomas, Colchewter, = tinsedlediaay wl the con- 
struction of gas stoves.” 

1516, Joun Fatcongn, New York, U.S., “Improvements in 


machinery for forming bats of wool for felting 7: 
1518. Samus. Epwarp TYRRELL STBANE, Soin, + lmprene- 
ments in domestic fire-escapes.” 


Inventions protected for Six Months on the 
Deposit of Complete Spe cations. 
154. Jamis Henpexson, New Y , “An improvement in 
the process of refining snd purifying a iron for foundry and 


other purposes.”’ 

4, BexiaMIN JosePH BARNARD MiLts, 35, a 
buildings, “Improvements in safety attachments for 
generators.” 

1555. Gonos Stevens and Josnva Hewpy, San Francisco, 
California, “An electro-magnetic motor for sewing and other 
machines.” 

1561, Samus Henry StTernens, Grass Valley, Calif 
“Machines for nding, concentrating, and tin 
other ores, in ler to extract the metals in a 

1573. Henry Bryant, Hartford, Connecticut, U.S. “An im- 

yved apparatus for ill ting the motions of some of the 
| eee ~ bodies and explaini jvactennt ociaata 4 


1574. WILLIAM BEAMISH, > 
meg dome oe kerb for the re- 
telegraph wires. 





Paddington, “ Hamgene peo 
ception, repairing, pat oe 


Patents on which the Stamp Duty of £560 has 
been Paid. 


1573, FLORENT JOSEPH VANDENVINNS, Brussels, “An improved 
machine or plough for Soames or grubbing up uncultivated 
Jand.”—Dated May, 1867, 

1621. Rees Reece, Wandilo, “An im 
tus for producing cold.”—Dated Sist May, 1867, 

1629. Freperick Borwerr Hoventox, Grove House, West 


boilers and in evaporating 


pans. une, 1867. 

1677. Epwanp Tuomas Hugues, 123, Chancery-lane, “ Improve- 
ments in sewing machines,”—Dated 7th June, 1867. 

1657. Isaac Evans, Birmingham, “Improvements in spring 
hooks.”--Dated 5th June, 1867. 

2207, SAMUEL MANLEY Martix, Pinner, and SAMUEL ALeuED 
VARLEY, 66, Roman-road, Holloway, “ Improvements in signal- 
ling upon rajiway trains, yee of which a: i aye are roma 
to electric te pe oedig os gene adel, Viger ne July, 1867, 

1650. Davin Certain improvements in 
furnaces, and my pp din the tructi 
Of steam bollers. "= Dated Sth pe Tes? 


Patents on which the Stamp Duty of £100 has 
been Paid, 


1384, Jere Tar Lee. Royton, “ An improved method 
of preventing incrustation of earthy matter in steam boilers, 
steam generators, and fuel ag "—-Dated Srd Jane, 1863. 

1390. James ore MoComs, “ Improvements 
the ra... bales of cotton and 
other materials, and in the construction of fas 

means for applying bands to such bales,”—Dated 4rd June, 1463, 

1490, JAMES SHAND, es Ground-street, Black? 

“ Improvements in the arrangement and construction 
fire-engines and in steam boilers for the same, such botlers 
being applicable to other purposes.” ene 18th June, 1963. 
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ON RETORT SETTING AND WORKING.* 
By E. 8. Catmets, Crystal Palace District Gas Works. 
“Om the mode of setting the retorts the prosperity of a 
gas light i t mainly depends.” Thus wrote Mr. 
Peckstone in bis treatise on the manufacture of gas 30 years 
after the additional experience of all that 
teme, Mr. Peckstone's ive assertion is as applicable as 
ever. For in the somewhat multifarious duties of . gas = apa 
there are certainly none more important than the setting an 
working of the retorts. When it is borne in mind that the 
expenses directly connected with this part of the process of 
manufacture, viz., coals, and labour carbonising them, fuel, and 
retorts, absorb op an average from 6 to 75 per cent. of the 
whole cost of manufacture and distribution, and that the amount 
of each of these items depends to a considerable extent on the 
atiention given to, and the degree of skill exercised in, the re- 
tort house arrangements, the necessity for a manager being 
thoroughly efficient in this essential part of his duties is suffi- 
ciently obvious. Indeed, I think it may be accepted as an axiom 
that (other things being equal) as are the retort house qualitica- 
tions of the manager, so will be the success of the concern with 
which he is connected. But whether this be agreed with or not, 
the question is at any rate of sufficient importance to profitably 
the attention of this Association. 
shall not presume to occupy the time of the meeting by 
attempting to enumerate the difficulties experienced with the 
retorts in the early days of gas-lighting, owing to the incon- 
venient modes at first practised of setting them, before the 
method was ultimately alopted of placing them horizontally in 
arches or ovens, or of the various fantastic and more or less im- 
practicable schemes that have since those days from time to 
time been , or tried and abandoned; because the in- 
genuity displayed in this direction—sometimes with valuable 
results, bat far oftener otherwise—is pretty familiar to all of us, 
and is at any rate beside the pur of the few observations 
here offered, which is to brieliy Priag the subject before the 
meeting, with the object chiefly of eliciting the views of such of 
the members as may favour the meeting with their experiences, 
so that instruction and benefit may result from the discussion 
thus provoked. 

Cast iron was at first the only material available for retorts, 
but their rapid destruction from being exposed, unprotected to 
the direct action of the fire, must have been such a costly matter 
that the necessity of protecting them in some way seems soon 
to have forced itself on those engaged in struggling to overcome 
the difficulties incidental to this entirely new branch of industry. 

Fire clay tiles were then introduced with great advantage as 
= for the retorts, and the number of retorts in a setting or 

were gradually increased to five, which seem to have been 
aoe regarded as the most advantageous. From fire clay 
ricks and lumps being used in setting the retorts, the next 
thing that was ikely to suggest itself was the building the re- 
tort iteelf of these materials. And this decided step in advance 
was taken by Mr. Grafton in the construction of his fire clay 
oven, patented just half a century ago. But the substitution of 
fire clay for iron retorts was but a slow and gradual process. 
Nor is this to be wondered at when it is considered that iron re- 
torts, although a costly item—throngh their requiring to be 
frequently renewed—had the immense advantages over those of 
fice clay, of being absolutely gas tight, which the latter in their 
then comparatively imperfect state of manufacture were far from 
being. And the irons had the further advantage of not filling 
up with carbon to anything like the same extent as the clays, 
consequent on their porosity, roughness of finish, and the head 
of water against which they had to work for want of an ex- 
hausting apparatus. But now when the pressure is removed by 
exhaustion, and when the manufacture of clay retorts has 
attained to such a superior state of finish, the advantages are, I 
think, wholly and indisputably on their side. As regards first 
cost, a properly constructed clay setting is less than half that 
of an iron one of retorts of equal size. The durability of a clay 
retort is—or ought to be—never less than at least twice that of 
an iron one; while the fuel account for equal productions of 
ge is quite as favourable with clay as with iron settings. The 
ife of iron retorts when worked at a proper temperature may 
be taken at about ten to twelve months. By working with low 
heats they might be made to last a few months longer, but the 
additional longevity obtained would be at the expense of their 
usefulness. They would make no more gus—and I will venture 
to say no better gas—in the longer than in the shorter time 
with better heats and heavier charges. I have been favoured 
with the results of iron settings in a well-managed works, the 
manager being a member of this association— where iron retorts 
were nsed until within the last few years. The settings were 
five D retorts 20 iv. wide x 124 in. high, and 8 ft. long in a bed. 
They were set on as good a principle, I think, as could have 
been adopted, and were altogether a very favourable specimen of 
iron settings. The total average production of each retort was 
a little under a million and a half cubic feet, but if we take 
the production in round numbers at that quantity, we will have, 
I believe, iron settings working under the most favourable coft- 
ditions, and with the best results; because less than two-thirds 





of that quantity has been generally found to be the extent of | 
their productive power. In addition to the rapid perishability | 
of iron retorts at temperatures that do not injuriously aifect clay | 
ones, there used to the further disadvantage—especially in 
the case of the width of the retort being larger in proportion to 
its height—of the crown “ dropping in,” but this evil bas bee: 
obviated, I understand. by the strengthening ribs introduced « 
few years ago by Mr. Fraser, of Colchester, and iron retorts so | 
improved have since their introduction been, I am informed, used | 
to a considerable extent both at home and abroad. 

But although the almost universal experience of the gas 
world has emphatically pronounced against iron retorts as set iv 


i 
| 


the usual way by themselves (except in some few special cases, 


such as very small works, where the retorts cannot be charged | 
regularly, or kept at an uniform heat, and where, therefore, iron | 
ones are perhaps more suitable than those of clay), they have for 
many years been used in combination with clays, sometimes in 
the same arch or oven with the clays, and in other instances 
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but always for 
—— a rey ee 

the iron retorts are not usually protected by any covering, and 
if the principle be not carried too far—that is, if the number of 
iron retorts be not out of proportion to the clays, they may be 
entirely heated, or at any re assisted, by the waste 
or partly spent heat, after leaving the clays, and before passing 
to the main flue. 
—— that their outside surfaces can be cleaned with facility, 
and this I found from seven to eight years’ experience of the 
system requires to be done about once a week. This combina- 
tion seems to have been first adopted by the late Mr. George 
Lowe, who, according to the drawing in Clegg, had the two 
bottom retorts of iron in a bed of five, the other three being of 
clay. The retorts were so set that the irons could be renewed 
without disturbing the clays. Messrs. Robinson, of Leicester, 
appear to have worked a somewhat similar system for many 
years, their arrangement being a bed of six D retorts, the two 
top ones only being clay, and the other four iron, the sides of 
the irons next the furnaces being protected in the usual way of 
ordinary iron settings. There appears from the drawing (ulso 
given in the last edition of Clegg) to be the same facility 
tor renewing the irons without interfering with the clays 
as in Mr. Lowe's arrangement. But in this case the number 
of iron retorts are so dis tionate to the clay ones, that the 
spent heat of what would be sufficient for the latter alone can 
have but an inappreciable effect in heating them. They other- 
wise, too, so closely resemble an ordinary setting of iron retorts, 
as to be fairly regardable as such rather than a combination of 
iron with clay retorts, as usually understood, for the purpose of 
utilising the waste heat from the clays. Mr. Crole also, as is 
well known, worked a combination of clvy and iron retorts, 
which he patented so far back as 1844. He had three different 
arrangements to suit works of different sizes. The arrangement 
for the smallest sized class of works for which the combination 
was suitable, consisted of four or five retorts set in a 6 ft. wide 
arch. The furnace was placed at one side, over which there 
were two clay retorts, through which the heat first played, and 
was then drawn down through two or three iron ones, and 
passed to the main flue by a flue under the bottom retort. To 
suit the next larger class of works there were nine retorts, viz., 
four clays and five irons, set in an arch about 11 ft. high, the 
clays being all above the irons, and worked from one floor level 
(in which the furnace was set), while the irons were worked 
trom a lower floor at the back of the arch, the mouthpi of 
the clays being at the front, and of the irons at the back of the 
arch. The heat, after leaving the clays, passed down through 
the irons to the main flue, under the floor of the arch. The 
system again for the largest class of works, as is well known 
from the publicity given to it at the time of the establishment 
of the great Central Gas Works, and the extensive application 
of it both there and at the Surrey Consumers Gas Works, during 
the time of Mr. Crole’s connexion with both concerns, was the 
double arch with stage system, except that the lower arch was 
set with iron retorts instead of being empty, and merely carry- 
ing the arch and retorts above, as in the ordinary application of 
the stage principle. The furnace was on the stage line in the 
usual way, and like the modifications already described, the 
gases generated in the furnace, after playing through six or 
seven clay retorts, descended through nostrils in the crown of 
the lower areh, aud then through seven or eight iron retorts, 
finally passing under two or more of the bottom retorts to the 
main flue, placed in this, as in the other cases, under the bench. 
In each case the clay retorts were circular in section, and 15 in. 
in diameter, and the iron ones were of the D shape, 12}in. x 
124 in., and set without any protecting tiles, to enable them to 
get the fall benefit of the partly spent beat. These settings 
were, in my opinion, open to the same objection as those of 
Messrs. Robinson, viz., that there were too many iron retorts in 
proportion to the clays, to secure the economy sought, and being 
through or double length retorts, there was not sufficient room 
for an ascension pipe at both ends of each retort, involving the 
serious objection of causing the gas generated near the end, 
without the exit pipe, to pass along the whole length of the 
retort before escaping. There was also the further objection of 
not being able to separate the clay from the iron bed, so that 
the letting down of the irons required the clays to be let down 
00. 
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(To be continued.) 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig Iron Market.—A steady advance in prices 
has taken place since this day week in the pig iron trade of 


Scotland. On Wednesday last the top prices were 59s. 9d. 
cash, and 60s. one month, and during the week the advance 
continued with more or less regularity, with a moderate 
business ane until yesterday, when the price of warrants 
rose to 61s. 6d. cash, which was the nominal closing quota- 
tion. A large business was done yesterday at prices ranging 
from 60s. 9d. to 61s. 6d. cash, which was attributed to the 
good export shipping returns and to the telegraphic intel- 
ligence that the American Senate had reduced the import 
duty upon pig iron from nine dollars to seven dollars per 
ton. The market has been easier to-day, business done at 
61s. 6d. to 60s. 9d. cash, and 61s. 0d. to 61s.one month. The 
quotations for No. 1 Gartsherrie, Coltness, Summerlee, Lang- 
joan are, respectively, 67s., 67s. 6d., 63s. 6d. and 62s. 6d. 
Public attention seems to be concentrating upon the article 
of pig iron, and the trade is likely to continue brisk during 
the remainder of the year. Pig iron is being sent into the 
warrant stores at the rate of from 1200 to 1500 tons per day. 
The founders and other classes of consumers in this district 
are evidently receiving larger number of orders, which is 
se satisfactory, ing the comparative dulness which 
had prevailed with them for the last two or three years. On 
the other hand, the present lock-out of the puddiers is esti- 
mated to reduce the consumption in the malleable iron works 
by about 5000 tons per week, which, however, does not seem 
to affect the course of the market. Last week’s shipments of 
pig iron amounted to 15,740 tons _— 10,832 tons in the 
corresponding week of last year. The year's shipments up 


In these settings the irons require to be so | ~ 





to last Saturday amounted to 287,951 tons, being 22,767 
tons more than in the corres ing period of last year. 

Clyde Shipbuilding —During last month twenty - three 
vessels of various sorts were launched from shipbuildi 
yards on the Clyde, the total tonnage of which was about 
14,200 tons. In the five months ending with the month of 
May, there were eighty vessels launched, the tonnage bein 
74.300 tons. In the ing month, and five months 
of last year, both the number of vessels and the tonnage 
launched were somewhat larger; but still the trade is very 
busy, and so also are al] the branches of trade which are im- 
mediately dependent on shipbuilding. Of the vessels launched 
during May, fourteen were steamers, and almost all were 
iron-built, none of them were composite. The largest steamer 
was the Thuringia, 3160 tons, and 600 horse-power, built by 
Messrs. Caird and Co., for the Hamburg-American Steam- 
ship Company. The Loanda, 1326 tons, and 250 horse- 
power, was the next. She was built for the British and 
African Steam Navigation Company by the firm of John 
Elder, Fairfield, Govan. There were four steamers of 125), 
1200, 700, and 650 tons respectively. Of the sailing vessels, 
there were five varying between 500 and 895 tons. Amongst 
the vessels launched, there were also two hopper barges 
built for the Aberdeen Harbour Commissioners, costing 400U/., 
which is 300/. under the lowest Aberdeen estimate. 

New Shipbuilding and Engineering Firtm—The well- 
known engineering and shipbuilding business which was 
carried on so long, and with such distinction, by Messrs. 
Randolph, Elder, and Co., and afterwards, for a very short 
space of time, by the late Mr. John Elder, is about to pass 
into the hands of a new firm, one composed of well-tried 
men—men who have “ won their spurs.” At the end of this 
month Mrs. Elder will retire in favour of her brother, Mr. 
J. ¥. Ure, C.E., a gentleman who has been long known to 
the engineering profession as an eminent hirbour engineer. 
He was for a ly number of years resident engineer 
under the Clyde Navigation Trustees, and latterly he has 
been engineer to the Tyne Commissioners. Mr. Ure will 
have as partners Mr. J. L. K. Jamieson and Mr. Pearce. 
The former has for a number of years been the chief manager 
of the Centre-street Engine Works and of the Fairfield Ship- 
building Yard, andin which capacity he has displayed great 
managerial tact and professional skill. It may be said that 
since the lamented death of Mr. Elder he has had the whole 
burden of a gigantic business on his shoulders. Mr. Pearce, 
who will, I believe, undertake the management of the ship- 
building yard, has for some time had a highly responsible 
position with the firm of Messrs. Robert Napier and Sons. 





Shand and Mason's Steam Fire Engine at a Great Fire. 
—On Saturday afternoon one of the most destructive fires 
of recent years occurred in the east end of this city, in 
the cotton mills of Messrs. Young, Strang, and Co. It was 
the first opportunity of practically testing the steam fire en- 
gine recently supplied to the Police Board by Messrs. Shand 
and Mason, and which did ite work thoroughly and well. The 
fire spread too rapidly for the district fire bngade to do any 
practical good, but when the central brigade and the steam 
fire engine, under Mr. Bryson, the superintendent, appeared 
on the scene, the utility and great efficiency of the engine 
were soon practically demonstrated. This was one of the 
subjects of discussion at the ordinary meeting of the 

’olice Board on Monday last. Property was destroyed which 
was roughly estimated at from 30,000/. to 40,0001., bat had 
the steam engine not been pressed into service the proba- 
bility is that the whole of Messrs. Young, Strang, and Co.'s 
works, together with another very large factory adjoining, 
would have been totally destroyed. Atthe meeting referred 
to Mr. Bryson stated that his reliance on the powers and 
efficiency of the new engine had been such as to enable him 
to dispense with the services of the Northern, Western, and 
Southern Brigades, which otherwise would have had to be 
called out, and so have left those districts without protection 
in the event of another and simultaneous fire in any of them. 
He would suggest the propriety of getting another engine, 
as the other might break down at any time, and destroy the 
efficacy of their arrangements. London, he might mention, 
had fifteen, and other large towns were well supplied with 
those engines, which he had no doubt would come to be uni- 
versally adopted for the extinguishing of fires. 


Purchase of Kilmarnock Water Works by the Corporation 
—The Police Commissioners of Kilmarnock lately offered the 
Directors of the Water Company the sum of 27,000/. odd 
for their works so that they might be made Corporation 
property. There is a pretty unanimous feeling both among 
the directors and shareholders that the offer should be 
accepted, and it is therefore likely that the purchase will be 
consummated at an early date. 


Laying the Foundation Stone of Hutchesontown Bridge, 
Glasqow.—This ceremony was performed on Friday last with 
great masonic pomp, and with as great éc/at as the weather 
would permit. (We intend in an early number to do full 
justice to the illustration of the plans of this very handsome 
teidge—Ep. E.) 


Mettixse or Heavy Casrixos.—The Buffalo corre- 
spondent of the New York Tribune writes: “ It is frequently 
very difficult to break up t masses of cast iron when 
necessary to prepare them for the furnace. Old cannon have, 
therefore, sold low. Upon some, powder and nitro-glycerine 
have been tried in vain. Some have been burst by ice, others 
by wedges driven by machinery, or long-continued hard labour, 
into the muzzle. Here they are cut in two by a continuous 
stream of molten iron, which wears away the iron as a stream 
of hot water would eat into a mass of ice. The gan is rolled 
upon a frame in front and level with the furnace mouth. 
Then the muzzle end is shoved in as far as possible among 
other iron, the opening filled up and luted around the gun, 
the end of which is melted off. At the next charge it is 
shoved in another length, and is thus reduced unti] the 
breach can finally be rolled in, and thus finished without any 
more expense than with pig or scrap iron. 
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EXPERIMENTS ON TURBINES. 
Experiments upon a Central Discharge Water Wheel, 
Manufactured by the Swain Turbine Company, at North 
Chelmsford, Mass. Made at Lowell, Mass., U.S.* ; 
By Hiram F. Mri, C.E. 
(Concluded from page 364.) 
Mode of Conducting the iments. 

OBSERVERS were stationed at various points as follows : 

Mr. J. B. Hale, at the book-gauge, m (see the drawings 
on page 386), observed every minute, and a part of the time 
every thirty seconds, the reading of the hook-gauge, which 
indicated the depth of water upon the weir. Mr. R. A. 
Hale observed the height of the water in the forebay and 
in the pit, by means of the scale, dd, passing from the lower 
box to the upper every minute. Mr. E. A. Thissell noted the 
time of the striking of the bell which indicated the speed of the 
wheel, to the nearest quarter second. Mr. James Emerson, by 
means of the hand-wheel, L, regulated the friction so that the 
index, U, should be kept as near to zero as possible, and thus the 
scale beam be kept level. Another assistant observed as rapidly 
as possible the actual position of the index during the experiment. 
Another kept the oil eups, T, supplied with oil, and by a cock 
attached to each, regulated the amount flowing upon the friction 
surfaces. Another attended the gate and kept the racks clear 
of obstructions, While the writer kept a record of the weights 
in the scale pan, the heights of gate, all irregularities in the 
motion or disturbing causes of any kind that would affect the 
results of the experiment and sufficieat observations of each 
class to check the accuracy of all of the notes. 

At intervals during a series of experiments all of the watches 
were compared with the standard and differences noted, that 
there might be no difficulty in selecting the observations which 
applied to the time when the conditions for accurate results 
obtained. 


Letoie com 


mencing a series of experiments, the apparatus 
was carefully examined to see if pot ps were in proper condi- 
the seale beam balanced 


tion. The link, N, was removed a 

by attaching or removing small weights from the chain suspend- 
ing the scale-pan, until a two-ounce weight in the scale pan, or 
at the same distance from the fulcrum in the opposite direction 
would make the beam move with the same velocity above or 
below the horizontal position. The pipes connecting with the 
gauge boxes were examined to insure free communication. The 
height of the hook fixed in the hook-gauge box, above the weir 
was re-jetermined, and the reading of the gauge when its hook 
was level with the hook in the box was observed wita much care. 

The Data and Results of Experiments. 

The data and results of all of the experiments made by the 
writer upon this wheel are arranged in the Table on the follow- 
ing page. 

‘As many of these experiments were made oy days when 
the public were invited to witness them, and for the accom- 
modation of visitors the conditions of gate and speed were varied 
through wide ranges in a short time, it has been expedient to 


record them in an order different from that in which they were 


“® From the Journal of the Franklin Institute. — 





| raised 1 ft. per second. This is obtained by multiplying to- 
e scale 


taken. Accordingly, the experiments with the same opening of 


gate are grouped together, and each in the order 
— of the speed of the “wheel to velocity due 


As the wheel was put up the set-screws were so adjusted that 
the gate would open but 5.05 inches, and during the early ad- 
jastments this was supposed by the writer to be the full 
and a nearly complete series of experiments with this and 
tional parts of this gate, was msds hadi it became known to 
him that the opening of the wheel would allow a greater open- 
ing of gate. Upon learning this the screws were removed, and 
the gate opened 5.25 inches, which was as much as the settin, 
of the wheel would allow, although not as much as to include 
the whole opening of the wheel. It was, however, too late to 
reset the wheel, as the apparatus had been engaged for use by 
other parties, and it remained only to make such other experi- 
ments as the time and circumstances would allow; for this 
reason the experiments with gate 5.25 inches open, and the 
corresponding fractional parts, do not form so complete a series 
as those with the former openings, and the friction bands being 
somewhat irregularly worn, it was difficult to obtain steady re- 
sults, when the wheel was heavily loaded, for a sufficient length 
of time to be entirely satisfactory; still from an examination of 
the diagram below, it will be evident that any fluctuations 
arising from this cause do not in the extreme case exceed one 
per cent., and there is no difficulty in determining within a 
fraction of one per cent. the reliable efficiency of the whee) at 
any working velocity. 

The times of beginning and ending the experiments recorded 
in column 5, are the times of striking of the bell which inclade 
the cireumstances of regularity in aif departments satisfactory 
to a reliable result. 

Column 6, duration of the experiment, is derived directly from 
column 6. 

Column 7, total number of revolutions of the wheel, is deduced 


by multiplying the number cf intervals indicated by the speed 
notes between the striking of the bel] during the experiment 
multiplied by fifty. 

Column 8 is deduced directly from 6 and 7. 

Column 9, weight in scale in 8. 

These weights were supplied by the official sealer of weights 
for the city of Lowell, oa were al! plainly stamped with their 
true weight, and after being used were returned to him and again 
— with the city standards. The scale beam being accu- 
rately balanced, as before described, before each series of ex- 
periments, no correction was required. 

Column 10, useful effect, or friction of the brake in pounds 


gether the weight in the scale pan, the leverage of t 
beam, the circumference of the circle containing tbe point of 
attachment of the scale beam to the friction band, and the num- 
ber of revolutions of the wheel per second. 
The leverage of the scale beam was 10.00. 
The circumference of the point of attachment was 15 ft. 
Columns 11 and 12 are heights of water above and below the 
wheel, read from the same seale, 2. d, Plate L, and their diffe- 


served with one of Mr. Francis's hook gauges, described in his 
Lowell hydraulic experiments. 

Column 15, quantity of water passing the weir, is calculated 
by the formule. 


Q= 3.83 1 ~0.2 8) Hf 
v=2 het, 
5s 2¢ 


H’=[(H + at alt, 
Q’=3.33 (tL—0.2 H) BA 
in which, 
Q=approximate quantity in cubic feet per second. 
i=length of nat in feet. <n 
H= observed depth of water upon the weir in feet. 
S=section of the canal leading to the weir = 14x (8.26-+-H). 
v=velocity of water in canal leading to the weir. 
h=head due this velocity. 
H'=depth upon the weir corrected for the velocity due the 
water mpnesiing the weir. 
Q'=quantity of water passing the weir in cubic feet per second. 
As there was no leakage into or out of the pit during the ex- 
periments, the quantity passing the weir is the quantity acting 
er of the water, is determined 4 


upon the wheel. 
rer § 
water passing the weir per by the fi 


Column 16, 
the quantity 

and by the weight of a cubic {oot of pure water at the tempera- 
ture om . omg es oi a 

Column 17, ratio usefal effect to expended 
is obtained by dividing column 10 by colamn ie 

Column 18, velocity due the fall acting upon the wheel, is 
determined by the formala V=,/2 gh, in which h==fall given 
in column 18, and 2 g=- 64,3286, 

Column 19, ratio of the velocity of the outer circumference of 
the wheel to the velocity due the tall. 

The outer circumference of the wheel is 10.996 ft., which, 
multiplied by the number of revolutions per second, divided by 
“eee in the last rye paee pumbers . this. 

results expressed in this Table are ted in diagram 
on this page, where the ratio of the effect to the power 
expended is represented by the ordinates, and the relative velo- 
city of the wheel and water by the abscissas. The small circles 
present the ccnditions of each experiment, and curved lines the 
mean efficiency at the different velocities deduced from all of 
the experiments, each line corresponding to the opening of gate 


ex at its extremities. 
rom these curves it will be seen that the mean maximam 
i of the wheel is as viz.: 


With fall gate 81 cent, of the power of the water. 
With iue-ceentens one Th pen cent. of the power of the 
water; and with one-half gate 69,4, per cent. of the power of 
the water. 








Tar Pustic Worxs Derarruent or Inpia.—According 
to the Indian Daily News Colonel Strachey’s object in going 
home was to u the Secretary of State for India the 
necessity of the Public Works Department being represented 
in the Indian islative Council. “ Colonel Strachey is 


anxious that the a of the Public ee 
should be defended in Council, and he puts hi forward 
for an office which, probably, no other officer in India would 
accept. If we have no right to quarrel with the questionable 
ambition of Colonel , we may at least express a hope 
that the power for evil of a already too power- 
ful, will not be augmented in the manner now proposed.” — 
Bombay Gazette. 


New Srzamer ror G. Grnson axp Co.—The new screw 
steamer Abbotsford, built by Messrs. Blackwood and Gordon, 
of Port-Glasgow, left that port on the 2nd inst. for London to 
complete her loading for Singapore and China. The Abbote- 
ford is a large handsome screw steamer of about 1060 tons 
new measure, and when loaded she will carry from 1300 to 
1400 tons dead weight. Her engines are on the compound 
high and low pressure principle, of 120 indicated horse power, 
with surface condenser on ’s patent principle. On 
her trial trip on the Clyde, between the Cloch and Cumbrae 
Lights, she attained the very high rate of fully 11 knotson a 
of coal rather un 7é cwt. hour, being 


consum pti 
less than 14 Ib. per indicated horse power, which result gave 
great mtichuaion to owners and builders. 

A Faexcu Port ry tHe Rep Sza.—It was announced 
a short time ago that a Marseilles house had from 


native chiefs certain land on the Arabian coast, situated 
opposite Perim, and extending six miles into the coun 
for the purpose of carrying out a en . 
territory bought comprises an extent of 340,460 acres, and 
nee ee ibed by an are of 40 
having in centre an anchorage 
Said is situated on the Red 


. The anchorage visited : 
as vast with a sandy bottom and a minimum 82 ft. 
and in excellent condition. It is frequented Arab 
coasters which take the little strait, ee 
entering and leaving the Red Ser, on account of ties 
for ing there. The steamers sailing between Suez and 
the Indian seas pass by the same route. At the centre ot 
the a canal yards in length and 70 in breadth 
places the Sea in communication with an interior lake or 
more than six square miles in extent, but only 94 ft. in 
pth. Several wells ly water at this anchorage (mowil- 
age), and it is consi that it would be easy to bring suffi- 
cient quantities of water to supply a large nt even 





rence is the fall acting on the wheel given in column 18. 
Column 14, depth of water on the weir, is the depth ob- 


at Sheik Said. 
forest of dry wood, and the of anthracite proves the 


existence of mineral fuel.—Indian Daily Nows. 
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due to the Fall acting on 
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Beginning of the) Ending of the 
Experiment. | Experiment. 


W 
Ratio of the Velocity of the Ex- 


the Brake in Pounds, raised 
1 ft. per second, 

terior Circumference of the 
Wheel to the Velocit 


raised 1 ft. per second. 
Fall on Wheel. 


Wheel per second. 
Wheel Pit in feet. 
Power expended. 


Wheel in feet. 
the Weir 
second. 


in feet. 
the 





the Wheel during the Experi- 
Height of the Water above the 
Height of the Water 

Depth of Water on the Weir 
Quantity of Water which passed 
Power of the Water in Pounds 


| 
| 
| 


Fanrenbeir. 
Total Fall actin 


in inches. 


Duration of the Experiment in 
Veloci 


Number of Experiment. 

Height of the Regulating Gate 
| Number of Revolutions of the 
| Weight in Scale in Pounds, 

| Useful Effect, or the Friction of 


Temperature of the 





| 

257.0 | 2.33 5 26264.3 4.610 | 5 } 1.1932 | 42.880 $5225.1 | . | 24.134 
317.5 2.20. 33070.5 15.798 | 1b 283 | 1.2652 | 46.230 | 411184 | 8 30.318 
433.0 | 2.1688 O | 82535.0 | 15.714 AN 217 | 1.2566 | 46.255 | 40960.5 | . 30.244 
y 15720 | 1.505 | 14.216 | 12612 | 46.560 | 412148 | 506 | 30.238 
352.0 9886 29829.0 | 14.668 | | 1.2328 | 45.005 | 370074 | | 20.148 
316.8| 650 | 2.06% O| 34215.8 | 15.790 | 1.626 | 1.2710 | 47.150 | 41883.8 | 80,291 
170.5) 35 2.052 : 84179.1 | 15.780 | 1.520 | 14.260 | 1.2713 | 47.190 41904.9 | 30.286 
34154.2 | 15.770 f | 14.260 | 1.2707 } 47.110 | 41833.6 30.286 
244.5) 6 . 33742.5 | 14.780 af 14.260 | 1.2698 | 47.030 41762.6 | . 30.286 
352.0} 700 | 1.9886 110.0) 3281.9 | 15720 | 150 | 14.219 | 1.2670 | 46.882 | 415115 | 30.242 
277.0 1.9855 34547.7 | 15.785 f 14.255 | 1.2754 | 47-345 | 42027.6 | 822 | 30.280 
805.5! 600 | 1.9639 b. 34173.4 | 15.758 | Li 14.283 | 1.2752 | 47.335 | 41953.8 30.257 
76.5) 150) 1.9608 $4117.9 | 15.785 | 1. 14.275 | 1.2760 7-318 | $2062.5 | L | 30.302 
128.0; 250 | 1.9581 116.0 33691.0 | 15.740 | 14.230 | 1.2730 | 47.212 | 418259 | - 30.264 
166.5| 300 | 1.8018 29729.7 | 14.640 465 | 18.175 | 1.2418 | 46.500 | 37320.7 | 29.111 
263.5 | 1.5183 | 126. 28468.1 | 14.678 13.178 | 1.2447 45.820 375918 | . | 29114 
68.0 | 1.4706 136.0 | 29779.7 | 14.750 | 1.5 13.250 | 1.2506 | 46.980 | 37929.2 | . 29.194 
210.0 0. a 0. | 14.840 $45 | 18.495 | 1.0951 | 37.740 31716.2 | . | 29.463 
300.0 0. ov 0. | 14.605 : | 13.119 | 1.1981 | 42.875 35026.6 | - 29.048 
420.0 0. 184.0 0. 15.730 | 1 | 14.220 | 1.2273 44.720 39599.9 | . 30.244 
| 15.795 | 1.6 14.195 | 1.2265 | 44.770 39574.5 | - 30.217 
13.355 115 | 12.240 | 0.9674 | 31.376 | 23916.6 28.059 


95.0 | 2.105: . 83158.5 


195.0 


“a > me & bo OS © * 
oD a a ee wm OD OS 


ew 


240.0 0. a an 

84.0) 55 2.98 5.0 22418 
oe 56 brorr 10.0 4411.5 | 13.470 ¥ | 12.380 | 0.9904 | 32.495 24952.5 28.162 
192.0 5 2.566 200 8593.7 | 13.602 | 1.175 | 12.427 | 1.0303 | 34.450) 26661.9 28.278 
306.0 2.7778 | 30.0 | :12500.0 | 13.825 217 | 12.608 | 1.0704 | 36476 | 25641.0 28.478 
348.0; 900 | 2.5862 | 50.0, 19896.5 | 14.147 2 12.857 | 1.1308 | 39.685 | 31695.3 | 28.757 
103.0| 250 | 24272 | 756.0 | 273060 | 15.195 890 | 13.805 | 1,2043 | 43.475 3737.6 | 73 29.800 
405.0) 850 | 2.0087 | 79.0 | 24869.2 | 13.643 856 | 12.287 | 1.1824 42.296 | 32372.9 | .76 28.114 
156.0| 850 | 2.2436 90.0 | 30288.6 | 15.523 435 | 14.088 | 1.2366 | 45.150 39613.4 | . 30 102 
293.0; 600 | 2.0477 89.0 27337.9 | 14.148 892 | 12.766 | 1.2098 43.760 | 347716 B vg 28.644 
303.0! 650 | 2.1452 |100.0 | 821782 | 15.535 | 1.45 14.077 | 12518 | 46 033 | 40357.5 | . 30.090 
274.0) 550 | 2.0073 | 89.0 | 267976 | 13.962 | L& 12.582 | 1.2042 | 43.465 | 340660 |. | 28.448 
74.0 150 | 2.0270 96.0 29189.2 14.820 | ‘ | 12.920 | 1.2228 | 44.465 35786.0 |. | 28.528 
243.0| 500 | 2.0676 106.0 | 32407.2 | 15.557 | 1.445 | 14.112 | 1.2686 | 46415 | 408015 | 30.128 
434.0! 850 | 1.9585 100.0 | 29377.8 | 14.473 457 | 13.016 | 1.2334 | 40.045 | 36022.2 | | 28.034 
300.0; 600 | 2.0000 110.0 | 33000.0 | 15.527 ‘ 14.084 | 1.2650 | 46.770 | 41032.3 ‘ | 30.098 
459.0; 800) 1.7480 100.0 26145.0 | 13.362 367 | 11.995 | 1.2052 | 43.520 } $2617.68 | 27.77 
810.0} 650 | 1.7742 | 95.0) 252824 | 13.142; 1 11.772 | 1.1955 43.000 31532.0 | 27.517 
1960! 350 | 1.7857 100.0 | 267855 13.4540 | 1.365 12.175 | 1.2089 | 45.700 | 83146.1 | 27.984 
347.0, 600 | 1.7291 /1000 25936.0 | 13.820 | 1.368 | 11.952 | 1.2040 | 48.445 | 32345.4 | 27.727 
315.0) 650 | 2.0685 | 109.75 34092.7 | 15.750 1.2745 | 47.296 | 42458.8 | .808 | 30.445 
220.0) 450 | 19650 114.75 339443 | 15.750 1.2787 | 47-510 | 42651.8 | | 80446 
818.0; 600 | 1.8868 119.75) 34013.6 | 15.750 | 1Lé | 14. |} 1.2360 | 47.916 46091.8 | 30.446 
1. 
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249.0; 450 | 1.8072 (124,75 33939.0 | 15.750 2862 | 47.930 | 43013.9 | . 30.440 
280.0 600 2.5105 | 60.0 | 30431.7 | 14.977 | 0509 | 35.480 | 19828.8 | 29.768 
712.0} 1650 | 2.8174 | 65.0 | 22694.7 | 14.982 | 1. 1.0850 | 37.210 | 317868 | . | 29.708 
248.0) 6: 2.2180 | 70.0 | 283289.0 | 14.865 . 3.59 1.0928 | 37.605 | 1820.8 | .732 | 29.566 
234.0 600 | 2.1868 75.0, 24089.0 | 14.615 | 1.285 | 13.380 | 1.1050 | 38.238 31733.2 | .768 | 29.282 
| 2.0349 80.0) 24418.8 | 14650 | 1.3 | 13.365 | 1.1126 | 38.640 | 321269 | | 29.310 

| 19969 94.0 281563 | 15.787 | 1.3365 | 1.1460 | 40.880 | 363314 50.490 

0. 0 0 | 14.610 B65 3.245 | 1.1006 ie | 31349.6 | . pos 

2.7523 0.0 28.4 | 12.772 | 0.993 | 11.77 0.8870 | 27.570 | 20086.7 | 24.0% 

2.6882 bo has. 12.730 020 | 1L7 0.9050 | 28.405 | 20715.1 | 204 | 27.446 

2.5974 | 20.0 7792.2 | 12.695 | 1.045 5 0.9208 | 29.160 | 211494 | 27 
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2.5) 3 | 27-4 75 
2.4753 | 80.0 | 11138.6 | 12.687 / | 0.9520 | 30.620 | 22139.7 | .503 | 27.528 
41.0  14302.4 | 12.910 . ; 0.9867 | 52.300 | 237367 | 27.550 
55.0 | 17730.4 | 13.087 DE 987 | 1.0236 | 34.115 | 253615 |. 27.710 
664.0; 1450 | 2 | 60.0 | 19653.3 | 13.643 A7 2470 | 1.0512 | 36.500 | 27675.7 | .713 | 28.822 
| 339.0 |} 2. 65.0 | 20132.8 | 13.490 185 | 12.305 | 1.0554 | 35.710 | 27371.8 | .736 | 28.133 
| 250.0! 500} 3 70.0 | 21000.0 | 13.647 ‘ | 12.457 | 1.0656 | 36.225 | 281096 | . 28.306 
| 339.0| 650 : 75.0 21570.8 | 13.775 | 1.208 2.55 1.0740 | 36.065 | 28668.5 | 28.414 
199.0; 350 . 80.0 21105.6 | 13412 2 | 12.907 | 1.0795 | 36.940 28089.1 | 28.020 
& 6; @. 7) O | 12.950 30 | 11.620 | 1.1520 | 40.690 | 29189.9 | - 27.221 
| 481.5) 1050 | 2. 50.0 16355.3 | 14940 i ; 0.9210 | 29.160 2552.4 } 29.912 
| 306.0; 650 | 2 60.0 | 19116.0 | 15.810 . | 14.710 | 0.9629 | 31.130 | 28515.7 | . 30.760 
300.8) 600} Lé 67.0 | 200467 | 15.810 | 1. 705 | 0.9730 | 81.630 | 28963.9 | 30.755 
197.2; 350} 1. 76.0  20282.5 | 15.805 | 1190 | 14.675 | 0.9831 | 32.120 | 29052.6 | 089 | 30.720 
| 109.0; 300 | 2.7522 5.0 2064.2 | 12.885 PAs 2.042 | 0.7623 | 22.000 | 16499.0 |. 27.832 
113.0} 300 | 2.65 10.0 3982.2 | 12.880 | 6.7830 | 22.850 | 170876 27.784 
176.0| 450} 2.57 15.0 5785.7 | 12.930 . | 127.042 | 0.8004 | 23.660 | 17743.9 27.881 
180.0; 450 | 24 20.0 700.0 | 12.9890 | 0. 2.08 0.8178 | 24.410 18379.3 | 27.887 
403.0; 750 6 50.0 139575 | 13.178 935 | 12.243 | 0.8934 | 27.500 21195.8 | | 28.062 
398.0 700 | 60.0 15828.3 14.040 0.9191 20.050 23623.7 } 23.964 
386.0; 650 | 1.6839 | 65.0 | 138922 | 12.972 | 0.9: 2.088 | 0.8949 | 27.920 20429.7 | 27.827 
210.0| 350! 1.6666 57.0 142494 | 18.133 93% 2.2 0.8998 | 28.136 21376.7 | 28.013 
308.0; 500! 1.62383 59.0 14366.2 | 13.060 | 0.9386 2. | 0.8999 28.140 21229.8 27.914 
213.0; 850 | 1.6482 | 62.0 15281.6 | 13.748 0.998 2.750 | 0.9154 | 28.910 22960.6 | . 28.657 
258.0} 350 | 1.8665 | 64.0, 130825 | 12.897 | 0.937 0.9011 | 28.220 | 21019.4 27.725 
178.0/; 450 | 2.5280 2.0 758.4 | 12.945 | 0.675 2.27 0.6191 | 16.150 12341.0 | - | 27.808 
| 181.0) 450 | 2.4861 5.0 1864.6 | 12.943 | 0686 2.258 | 0.6283 | 16.500 12595.1 | 28.079 
279.0} 650 | 2.8297 | 10.0 3494.6 | 12.960 0.696 2.26! 0.6440 | 17.180 130846 | 28.087 
872.0; 800 | 2.1505 15.0 4838.6 | 13.008 0711 0.6601 | 18.000 13785.0 28.125 
277.0' 550 | 1.9133 20.0 5739.9 | 13.076 | 0.722 | 12.3% 0.6709 | 18.295 14076.0 28,189 
248.0; 400 | 16129 26.0 62002 | 14.072 0.698 9.379 | 0.6571 | 17.660 | 147146 
284.0' 450 | 1.5845 27.0 6417.2 | 14176 0.696 8. | 0.6613 | 17.810 14917.3 
697.0, 1250 | 2.0938 15.0 4711.1 | 16.605 | 0.788 | 14.957 | 0.6214 | 16.230 15118.1 
803.0) 1660 | 2.0647 19.0 5856.9 | 15.728 . | 15.048 | 0.6285 | 16.510 16472.6 | 
421.0; 850 | 2.0190 | 17.0 5148.6 | 15.7385 be 0.6246 16.370 15316.8 
815.0; 1200 | 14723 | 20.0 44169 | 13.344 HS | 729 | 0.6887 | 14.780 11715.9 | 
417.0; 660 1.3626 22.0 4496.6 | 13.133 93 2.2 0.5866 | 14.850 11305.7 
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. Emerson ; 
Bainbridge, « On Coal Mining in Deep W " Of the | creased temperature was found at the 
‘ already a d im our | in the temperature, due to the increased 
columns, and we now subjoin an abstract of Mr. Bainbridge’s | in mines, was estimated at 1° for 
. ft. 
"Tn this communication the principal conclusion arrived at! The effect of the heat 
were to the following effect : sion of gunpowder, &e., was estimated not 
Judging from the penn peed -peetng Lye ed ye prosiable ialigense on 
duction of the British coal fields ¢ not be to | in the mine... The experiments 
increase — in PE pp eo Apr mage ratio, fame, ; : 
surmised, but might be estimated at an average “output” of | was in full operation than. when the pit 
105 wane of ee eee ; aeopey | the coal remaining | when no fe oagpen sec f &e., were 4 
in the British I to a depth of 4000 ft. to be 37,300 unexplained cause of high temperat' 
millions of tons, this quantity of coal would supply the | several collieries, but more particularly at 
annual demand of 106 millions for 355 years; and, taking | where the temperature of the air on one occasion was 
the limit to deep mining to be a de from the surface of | to be 95°, or upwards of 10° higher than the normal tempera- | for the 
7000 ft., the further quantity of coal estimated to be work- | ture of the mineral. The question, as to the effect of pressure’! to it no one can have any doubt who is with eit her 
able to this depth was 57,222 millions of tons, which would | upon deep workings, was unquestionably of great importance, | the quality or the quantity of the article that is now sup- 
extend the supply for a further period of 535 years. The} and necessarily very speculative. The mode of working coal, | pli The candidates are neither sufficiently numerous, nor, 
chief localities in the British Islands where coal would pro- | suggested for a depth of 7000 ft., was as far as on the whole, sufficiently well educated to meet the require- 
ase be found at greater depths than had hitherto been sible in accordance with the principle, that om be a 
reached were (1) the West Coast of Ayrshire, (2) the West | removed so as to present long lines of fracture, and should be | like India. The cause of thi 
of Laneashire, (3) the East of Yorkshire, Derbyshire, Not-|so worked as to eause the superincumbent weight of the| fold. It is probably due, in some 
tinghamshire, and a _ As ) below the seams | strata overlying the “ goaf,” or space where the coal was i 
worked at present in the South Wales basin. 3 worked out, to have all its pressure upon such “ goaf,” service, in consequence of certain regulations, 
Deep mining had been carried on much more extensively | minimum pressure upon the coal. oo eink: pr in as which make . 
in Belgium than im England, there being only twelve pits of | The increase in temperature in an unde nd air channel | to be. It is quite clear, however, that in spite of any grievances 
a greater depth than 1000 ft. in the latter country, as com- | appeared to average about 1.5° for every yards. of this sort, which are, after all, I suspect, more sentimental 
pared with sixty-eight in the former. The deepest coal mine "he question of ventilating a mine 7000 ft. deep, to an ex- | than real, there must be, as remark, 
in the world was probably that of Simon Lambert, in Bel- | tent sufficient to absorb the t emitted by strata having a | young engineers to whom an assured income at the outset 
gium, which had attained the great depth of 3489 ft. The | normal assumed temperature of 176°, was one of the most im- | 2401. per annum, with allowances and a fair 
Soe coal mine in apes was the Rosebridge Colliery, | portant in the inquiry, and the results arrived at | of promotion, would be a sufficient inducement to pr arr 
in Laneashire, which reached a depth of 2418 ft., the | might thus be enumerated: A. The temperature of the air | selves if there were no i 
temperature of the coal at that depth being 93.5°. The dis- | was estimated to increase from 59° at the bottom of the | wise would be not only to cast a slur u the intelligence of 
tance from the surface of the ground to the stratum of in- | downcast pit, to 65° at the point where it reached the work- | the profession as a whole, but wre We of 
variable temperature might be taken at 60ft.. and the con-| ings. B. The length of time which would be occupied in | things at direct variance with the of every other 
stant temperature at that depth at 50°. The accounts | cooling the main air-way, to such an extent that the sides of | competitive exataination im the single I i it 
published between 1809 and 1840 of several hundred experi- | the road would have an average temperature of 62°, and the | to which I refer lies in the examination itself. 1 wil) venture 
ments, relating to the temperature of coal and metalliferous | normal temperature would be found as far as 12 ft. from the | to say, and on pretty good evidence, that of all the 
i y com what is ego 
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mines, showed the increase of temperature to vary from 1° for | surface of the mineral, was calculated to be forty days. C.| engineers who ann plete called pro- i 
every 45 ft. to 1° for every 69 ft.; the distance from the sur- | The total number of units of heat emitted by the strata fessional education with a mechanical or civil , and | 
face at which the experiments were made varying from | minute was found by calculation to be 45,320. D. who are available for the purposes of the Public Works De- i} 


100 ft. to 1700 ft. The results of more recent experiments in | volume of air introduced at a temperature of 65°, and as-| partment, not one in twenty could obtain offhand the mini- 
England and on the Continent were irregular, and showed | sumed to leave the workings at a temperature of 89°, neces- | mum marks required to be gained by successful candidates at 
an increase varying from 1° for every 41 ft. to 78 ft., the | sary to carry away this number of units of heat, was calcu-| the cxeminetion, although this minimum is not by any means 
distances from the surface wns | from 700 ft. to 2600 ft. On| lated to be 73,000 cubic feet per minute. E. Then, taking | high. Nor is the examination itself either an u iy 
comparing the experiments made at the two deepest English | the total quantity of air necessary for the ventilation of the | extensive or difficult one; in fact, it is quite the reverse, 
coal mines, viz., Rosebridge and Dukinfield, it was found | pit to be 110,000 cubie feet per minute, the power required to | being not nearly so comprehensive as it ht to be to test 
that the increase of ——— due to depth was much less | produce this quantity would be 141 horse power, which | the qualifications of a really well-ed engineer, such 
rapid at the latter colliery than at the former; and this | represented an average temperature in the upcast pit of 90°, | subjects as chemistry, heat, and geology, with all of which e 
difference was assumed, in a paper read recently by Mr. | for the attainment of which mean temperature, a tempera- | competent engineer ought to possess at least some little ac~ 
Hull, to be due to an amount of heat being lost at Dukin- | ture of 141° was required at the bottom of the upeast pit. F. | quaintance, to say nothing of the higher i i 
field, owing to the heavy inclination of the strata, which | he quantity of fuel necessary to raise the temperature of | entirely ignored, even as opti One&. 
was about | in 3, whilst at Rosebridge the coal seam was | the return air from 96° to 141°, was found to be 14.04 tons | the examinations for the elegraph and Forest Services of , 
nearly level. The relation of the position of the bottom of a | every twenty-four hours. India, for which there is an absolute glut of candidates 
mine to the sea level influenced the temperature,as shown| The laws upon which the amount of power necessary to | (some of them, as I can testify from personal know of 
in the accompanying Tables. In the latter l'able the average | produce a certain quantity of air under every condition were | a very high order of merit, and the whole of them of very 
increase of the temperature of three mines of a high eleva- | stated to be as follows: The pressure per unit of sectional | fair average bilities now, ey © this was not cane at 
tion was 1° for every 71.6ft., whilst the increase for three | area of an air-way, required to overeome the friction of the | the outset), anait is evident that the deficiency of the supply 
mines at some distance below the level of the sea was 1° for | air, varied direetly as the length of the air channel, as the | must be due to the conditions of the examination iteelf. 
every 62.3 ft. 3 length of the perimeter, and as the square of the velocity of | It would take up too much of your to enter into a 
lhe experiments relating to the underground temperature | the air, and inversely as the sectional ate: of the air-way. | discussion here oa the insufficiency of Sw meg d which a 
of the air at the Rosebridge Colliery showed an inerease in| The action of these laws was demonstrated’ in the several ex- | young man is supposed to acquire a knowledge of the pro- 
the temperature of the air in passing from the downcast to | amples given, where it was shown that the power required to | fession of engineering as it is at the present time conducted ; 
the upeast shaft of from 55° to 63°; the air passing through | overeome the resistance varied as the cube of the velocity. | and I fear the subject would not be a very palatable one to 
workings the temperature of which was 76°, and the normal | In drawing comparison between furnace and mechanical | many of your readers. Suffice it to way that the best proof 
temperature of the eoal being 93.6°, The experiments at | ventilation, it was ealoulated that, at a depth of about | of the delictency of the method is the fact itself, that not 
Monkwearmouth showed the effect of a large volume of air | 2600 ft. the two modes of ventilating were equal, while be- | more than twenty such young men can, on an average, 
in preventing @ rise in temperature. At a distance of 1800 | low this depth the furnace became the more effective power. | obtained annually who are fit to a very ordinary examina- 
yards from the shaft, with 50,000 cubie feet of air passing} In re to raising the eoal, the probable limit from which | tion, such as indicates merely they possess a minimum 
per minute, the temperature was 55°; whilst at a distance of | it might be drawn at one lift was estimated to be about 900 | knowledge of their profession, and. by no means that. they 
2600 yards from the shaft, with 10,000 cubic feet of air cir- | yards, below which depth one winding engine at the surface, } have anythiag like a good preliminary scientific training. 
culating per minute, the temperature was found to be 67°. | and one in the shaft would be required. An increase in the| And now | come to the nature of the examination iteolf 
The normal temperature of the coal might be estimated, | cost of sinking to great and in the cost of producing | There is no portion of it which is not purely theoretical in 
from the results of experiments at Seaham Colliery, to exist | the eoal, must necessarily be expected; but since the selling | ite nature ; ty which I mean that there is nothing in it 
in a main air channel, which had been exposed to the air for | prieo of coal would, toa great extent, be adjusted accordingly, | which a candidate may not learn, or which may not be 
some time, at a distance of about 13 ft. from the surface of | this eould searcely be considered. as a difficulty of much con- | taught, and which is not actually taught daily by professed 
the mineral. The highest temperature at which coal mines uence. teachers, without his having had any i experience 
were worked was probably in Staffordshire and at the Monk- ‘he employment of machinery, in of manual labour, | in engineering construction worth speaking of. Nor is it 
wearmouth Colliery, where the temperatures varied from 80° | would probably be found very beneficial in cutting and break- | easy to see how it could be otherwise. You cannot, in such 
to 85%. At the Clifford Tin Mine in Cornwall the tempera- | ing down coal in deep mines having a high temperature. | an examination as this, for obvious reasons, give & candidate 
ture was 120°, in which the miners could only work for | Some of the coal cutting machines now at work were driven by | any practical engineering work to do; it is ult, for want 
twenty-five minutes consecutively, this high temperature | compressed air, and the sudden decrease in temperature which | of time, to thoroughly test even his theoretical knowledge in 
being due to the heat of the water issuing from the rock. compressed air underwent on exhaustion had been thought | such matters, and if it were not so it is scarcely likely that 
It would appear, {from the contradictory results of the ex- | likely to be of use in reducing the temperature of a mine. In| the young mon who alone can be expected to present them- 
periments relating to the temperature of different minerals, | reality, however, seareely any reduction could be anticipated, | selves at such an examination can, at their time of life, have 


that no rule could be laid down. It was probable, however, | since the quantity of air exhausted bore so small a proportion | had, as a rule, uny large op ities of becoming practi- 
that the temperature of mines was affected to some extent | to an ordinary current of air, that the effect on the tem- | cally acquainted with more than a very limited department 
by the varying conducting power of different minerals. , perature was only to be observed locally and to 4 very slight | of their profession, if they have given as much time as they 


In regard to the inerease of temperature with the distance | degree. Of other modes which had been proposed for | ought to have cone to learn its principles properly, and to 
from the surface, a careful comparison of all the experiments | facilitating the working of coal at great depths, neither that | study its relations to science generally. 
quoted, and esppeially of those taken at a greater depth then | of casing the airways with non-conducting substances, nor The examination is, I venture to assert, a radically un- 
2000 ft., led to the conclusion, that as far as could be judged | the employment of the electric light, nor the use of cold water | sound one; it sims at being practical when it can only be 
from the experiments already made, the increase of tempera- | and ice, could be anticipated to have any effect worthy of | theoretical; being only theoretical it ought to be much 
ture would be 1‘ for every 55 ft. in depth, from the stratum | note. The hygrometrical experiments recorded showed that | wider, and of « more preliminary character than it is; and 
of invariable temperature. The data afforded by the experi- | the dryness of the air was considerably increased with in- | it ought to be open to every one just as those for the Civil 
ments were so irregular, that no law could be established, as} creased depth, especially in the return air courses; and | and Forest Services are. If these alterations were made there 
to the ratios of increased temperature augmenting or de- | though this usually caused a high temperature to be borne | can be no shadowof a doubt that the Publie Works Department 
creasing with increased distance from the surface, though the | more conveniently, it eould not, in the case of the heavy | would obtain a perfeet rush of candidates from which it might 
experiments at South Hetton and at Mouillelonge, as re- | labour required in working coal, be calculated to confer any | select a corps of engineers which would be second to none in 
corded in the paper, appeared to indicate that the rise in | benefit. the -world. ' 
temperature, became more rapid as the distance from the} Finally, it might be stated, that the question of workin Bat it may be objected, how are the young coqinente of the 
surface increased. Assuming the rate of increase in tem- | cogl, at greater depth then had hitherto attained, poe to learn cee yf wane + a if they do not 
perature to be as previously estimated, the normal tempera-| not be considered to be one which presented difficulties of | do so before they go up for examination ? in just 
ture of a mine 7000 ft, deep would be 176°. any importance, nor was it one which required immediate | the same way as the selected candidates of the Forest and 

Of the three modés by which heat was lost by one substance | consideration. Telegraph Services learn theirs, by being sent to competent 
and absorbed by another, viz., radiation, conduction, andcon-| The author had endeavoured to prove, that coal could be | engineers for the purpose, on sort of pobetion, the result of 
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their work being tested partly by examination and partly by 
certificate 


The remedy for the embarrassment of the Department is 
then « very simple one, and one that needs no ve 


experiment of a college, with its large staff of officials for a 


RECENT PATENTS. 
Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2316, 10d.) William Hosack, of Montpelier, 
| Jamaica, patents constructing sugar mills so that the cane 


small body of students, which may be a successful experi- 
ment, but which is not at all impossible to be an unsuccessful 
one, and to which the experience of Sandhurst, at least, does 


| between the surface speeds of the rolls at different points 
| will be found to prevent the practical success of this plan. 

| (No, 2887, ls. 4d.) Edward Thomas Hughes, of 123, 
| Chancery-lane, patents, as the agent of Robert Gray Ford, 
| of Melbourne, arrangements of rock boring machinery of 
| which it would be impossible for us to give a brief account. 
| (No. 2388, 8d.) Charles W. r, Charles Louis 


is passed successively between two or more pairs of rolls | Strube, and Leopold Merlett, of Buckaa, patent a form of 
| placed behind each other, the pressure caused by each pair | pressure gauge, which we may perhaps illustrate shortly. 

| being capable of independent adjustment. The patent also; (No. 3290, 8d.) Joseph Ellicott Holmes, pf 12, Buck- 
includes the employment of perforated tables over which | ingham-street, Strand, patents an arrangement of stone 
the cane passes on its way from one pair of rolls to the next; | cutting and dressing machine in which the dressing opera- 


It is briefly this: let the 
a prehensive examination in all the 
a thoroughly well-educated engineer 
less acquainted, such as mathematics, 


not lend much encouragement. 

Departmen 
b: 

oug’ 


ought to 


stitut 





t 
with which 
be more or 
lied, 


the principles of engineering 


Sewiog, os 


at this examination as it requires, and give them 100J. 


A oh 





to complete their with an engineer, as is done in 
the Forest and Telegraphic Services ; 


articles, or anything else, and I will venture to assert, 
from positive experience in the working of the other exami- 
nations, that it will find no difficulty in obtaining a 


chemistry, geo , surveying, 
; let it select as many of the successful candidates | or other elastic material. 


t this examination 
be open to free competition without restriction as to 


‘ect | atrangements of 





and also the covering of some of the rolls with india-rubber 


(No. 2317, 2s.) Frank Ash Yeo and Henry Hanna, 
| of Swansea, patent arrangements of machinery for manu- 
| facturing artificial fuel, which it would be impossible for us 

to describe briefly. 
(No, 2330, 1s. 24.) Isaiah Davies, of Harborne, patents 
retary gas exhausters, respecting the 


embarras de richesses in the way of candidates, and of as | novelty of which we are extremely doubtful. 


high a standard as it could desire. Let it do, in fact, what 


(Ne. 2338, 8d.) 


Ferdinand Constant Colney, of 37, | 


tion is performed by rotating disc cutters having conical 
edges, these cutters being mounted so that they revolve 
freely on inclined axes carried by a revolving cutter-head. 
The arrangement is such that the cutters make a kind of 
rolling cut, and their action is thus very similar to that of 
the “‘ magic diamond” described by us on page 202 of our 
| last volume. ‘ 
(No. 2397, 1s. 4d.) Henry Bessemer, of Queen-street- 
place, Cannon-street, patents methods of fusing iron, steel, 
or other refractory metals in high-pressure furnaces, sup- 


Sir Joseph Whitworth has done in the distribution of his | Boulevart Bonne Nouvelle, Paris—a gentleman whose name | plied with combustible gases or vapours generated under 
scholarships: he has met with no lack of excellent candidates | jg suggestive of the place of residence of certain visionary | pressure sufficient to cause them to enter such furnaces 


although the reward which he holds out is only a premium of | jndividuals— 
gd = nm for life. Ifthe Public Works | 
ould only adopt this course, no one who looks | 


1001., and not a 


Department w 
d and ts upon the number of institutions which 





there is all over the kingdom, and which are quite capable of | 


training candidates for such an examination, can doubt its 


success, whereas, if it establish a college of its own, it stakes | patents the arrangement of rolling mill, of whic 


patents a wonderful automatic carriage which 
is to carry “at least” three persons, and which is to be pro- 
| pelled for an hour at the rate of nine or ten miles per hour 
| by a coiled spring! 
(No. 2842, Is. 6d.) William Brown, of Smethwick, 
ch we gave 


all upon the hazerd of a single throw. The college may sue- | 42 account on page 330 of the present volume. 


ceed, if it be well organised, and circumstances be favourable ; 


(No, 2352, 104.) Charles John Chubb, of 18, Endsleigh- 


| without the employment of forcing apparatus. Methods of 
| casting ingots, &c., under preseure are also included in this 
| patent. 
; (No. 2400, 10d.) John Tenwick, of Grantham, patents 
| the arrangement for lubricating crank-pina, of which we 
| gave an illustrated description on page 346 of the present 
| volume. 

(No. 2409, 4d.) John Henry Johnson, of 47, Lincoln’s- 


but, even if it do, it can do no more than is done by at least | street, Tavistock-square, patents forms of tools for boring | inn-fields, patents, as the agent of James Jones Johnson, of 


half a dozen other colleges at the present time, the conductors 
of which have a much stronger stimulus to make them suc- 
cessful than the official and salaried staff of a Government 
establishment can have. There is really no such lack of such 
institutions, that the Government is imperatively called upon 
to provide another, and that, too, at a time wes there is 
already a considerable outery against some of the existing 
Government establishments. The force of public opinion is 
certainly tending rather to the abolition of Government 


educational institutions than to their creation—rather to | patents forming cutters by combining one or more smooth | 


Governmental supervision and testing of the results of volun- 
tary educational effort than otherwise. If the proposed 
college were to do a work which were not, or pone 9 not, be 


done in any other way, its mission would be a clear one; | 
but there is not the slightest pretence for saying this. If, on 


the other hand, the experiment should fail, which is quite 


within the limits of possibility, its failure would be disastrous | 


to the department, which, by thus modifying and changing 
its arrangements, would alienate the confidence both of the 
profession and the public. 

Let me, in conclusion, advert to one very great collateral 
benefit which such an examination as that which I have 
suggested would confer upon the profession of engineering, 
which is this: At the present time there is not only no 
diploma, conferred after examination, by which a qualified 
engineer can be distinguished from an unqualified one, but 


there is absolutely no examination at all to which a young | 


engineer who wishes to give evidence of his having had a 
thorough professional education, can appeal, except, 


| holes in coal, hard ground, slate, &c. These tools are of 
| such shape that.they first form a small hole and then en- 
| large it to the size desired. 

(No. 2355, 8d.) William Robert Lake, of 8, Southamp- 
ton-buildings, patents, as the agent of Elliot Perry Gleason, 
of New York, an expanding drill for forming a chamber 
|} at the bottom of a hole bored in rock, &c. 
|} (No. 2362, 10d.) Henry Brandreth, of Manchester, 


i 
| 


ledged discs which act as guides, with a series of toothed 
cutting dises; the discs, which may be of various diameters, 
| being placed side by side so as to form cutters capable of 
shaping irregular forms such as saw handles. 

(No. 2366, 84.) Alfred Buckingham Ibbotson, 


of | 


| Alleghany, U.S., producing wrought-iron plates; &ec., by 
|mixing molten cast iron with a sufficient proportion of 
| oxides to purify and refine it, and then pouring the purified 
| metal into moulds coated with a metallic oxide. 

| (No. 2410, Is. 10d.) Jean Felix Ernest Martin and 
| Louis Gilbert Le Guay, of Randan, France, patent a very 
| speculative method of constructing a subaqueous or channel 
tunnel, which we have no space to describe here. 

(No. 2414, 10d.) William Edward Newton, of 66, 
| Chancery-lane, patents, as the agent of William Draper 
| Andrews, of New York, improvements in the form of cen- 
trifagal pump, illustrated by us on page 495 of our third 
| volume. 


(No. 2416, 8d.) William Robert Lake, of 8, Southamp- 


Sheffield, patents a form of rail joint consisting of a/| ton-buildings, patents, as the agent of N. O. J. Tisdale, of 
combination of a spring clip shaped so as to pass below the | New Orleans, U.S., an arrangement of gas-retort charging 
| bottom table of the rail with a pair of fish-plates ; the clip | machine, which it would be impossible for us to describe 


| and fish-plates being secured by bolts. 

(No, 2380, 10d.) Henry Wimshurst, of 5, Attenbury- 
terrace, Wandsworth-road, patents a method of lifting 
screw propeHers. According to this plan the stern tube 


| 


perhaps, | 


that of the department of science and art, which is, how- | 


ever, scarcely professional enough for the 


purpose. 


If the | 


Public Works Department were to establish such an ex- 


amination as that above suggested, it would at once create a 
standard of engineering ed 


ucation, and at the same time | 


ive 4 stimulus to it generally, which it very much needs. | 


oreover, such an examination might, by a very simple ar- 
rangement, be made to meet the wants, not only of the 
Public Works Department, but also of the Forest and Tele- 


graph Services, and thus the three might be co-ordinated in | 


a@ way which would considerably simplify the somewhat com- 
plex organisation at present maintained for providing for 
their several requirements. One word more anal! have done. 
It may be said that this system of com 
is not a good way of testing the qualifications of practical 
men like engineers. I think that this will not be found to 
be the opinion of those who have had the greatest experi- 
ence in examinations generally ; for my own part—and I have 
had some few opportunities of seeing what examinations can, 
and what they cannot do—I am one of those who believe 
that any kind of knowledge, whether it be theoretical or 
practical, can be tested by an examiner who knows how to 
set about his work—a not by any means common facult , by 
the way, and quite as uncommon as that of good teacher. 
Of course there are some things, such as probity, discretion, 
energy, and the like, which no examination can test, but 


< 


until it can be shown by what other practicable method of 
selection this difficulty can be overcome, it is hardly worth 
At any rate, there can be no 
rovide 
dded to that team | 

rac > that a ienti 

training, it will be its own fault if it cannot, ite own on free 
chinery, work such material up into a staff which shall be 


while attempting to meet it. 
doubt that if the Public Works Department can 
itself with a number of young engineers who have h 
general education, and su 


efficient enough for all its purposes. 
I am, Sir, your obedient Servant, 
May 31. A Tracuer. 








Tas Barrisn Ispiay SceMantve TeLegraru.—The shore 


titive examination | 
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| 
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through which the propeller shaft passes, is so mounted that 
the shaft can be moved in a vertical plane as shown in the 
annexed sketch, the act of thus raising the stern length of 
shafting detaching it from the remaining lengths leading to 
the engine. For facilitating the stowage of the propeller 
when raised the blades are so fixed on the shaft that they 
can be folded together as shown. It will be noticed that 
the shaft passes on one side of the stern post and a kind of 
shutter is provided to close the opening in the “ run” of the 
vessel when the shaft is down. 

(No. 2381, 44.) George Frederic Ansell, of Bernard- 
Russell-square, patents the use of bi-sulphate of 
| potash or soda, or a combination of these substances for 
| effecting the oxidation and removal of the impurities in 
| iron or steel. The bi-sulphates are to be applied to the 
| metal while the latter is in a molten state. 

(No. 2385, 10d.) Thomas Hancox, of Sheffield, patents 
machinery for rolling railway axles and similar articles. 

Mr. Hancox proposes to employ four rolls grouped as shown 
at a, 4, a, a, in the annexed sketch, while the axle to be 


end of the Falmouth and Gibraltar section of the British shaped is placed at B, its axis being paral- 


Indian Submarine Telegraph Cable was landed at Porthcurno 


near Penzance, by the steam ship Investigator, under the | lel to that of the rolls. The rolls are so 


command of Captain Worsley, at noon last uesday, and two | carried that they can be brought nearer 


miles of it were 


out and buoyed exactly at 1.50 p.m., | together as desired, and they are of such 


under the most favourable circumstances. The route from | form as to shape the bearings, &c., of the 
Bombay to England will be completed on the arrival of the | axle or other article they are employed to 


Hibernia. 


finish. We fear that the great difference 


| briefly. 

| (No. 2435, 6d.) Edward Henry Craddock Monckton, 
lof the Oriental Bank Corporation, Threadneedle.street, 
patents some “improvements in agricultural machinery and 
in appliances for harvesting and preserving crops,” which 
will partly interest and partly amuse agricultural engineers. 
It would be a hopeless task for us to attempt to describe 
Mr. Monckton’s plans briefly ; but we may remark that his 
is one of those indefinite and grasping specifications which 
are often the source of much trouble to inventors who work 
out their plans more completely. 

(No. 2440, 5s. 10d.) Henry Pinkus, of 62, Camden-road, 
patents “Improvements in furnaces and other heating ap- 
paratus, and in the methods of applying and using therewith 
certain elements of combastion, and in the combinations there- 
with of the processes with materials to be used in the manu- 
facture of metals and other things and uses, and in the 
mechanical construction necessary therefor.” Inasmuch as 
Mr. Pinkus’s provisional specification occupies twenty-nine, 

‘and his complete specification forty-seven, pages of the 
**blue book,” we can scarcely be expected to give an account 
of his plans here. 

(No. 2457, 28. 2d.) Robert Francis Fairlie, of Victoria- 
chambers, patents various methods of coupling locomotives 
and carriages, and also modes of constructing steam car- 
riages so that the engine portion can be readily disconnected 
when required. The patent also includes various methods 
of arranging the steam pipes of steam bogies so that they 
may have the requisite flexibility. It is very probable that 
we may describe some of these plans on a future occasion. 

| (No. 2458, 6d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of David Armstrong, of 
Kittanning, U.S., a method of manufacture of what he 
terms “ concrete blooms.” These blooms consist of partially 
| refined cast iron mixed with a metallic oxide, and Mr. Arm- 
strong’s plan for manufacturing them is as follows :—The 
melted cast iron is raised into an elevated vessel, from which 
|a stream of it is allowed to fall through a short distance 
on to a block which breaks it into a kind of spray. This 
| spray is allowed to fall down a long tube through which a 
strong blast of air is made to rise, while at the same time 
powdered oxide is introduced at the lower part of the tube 
about the level of the blast orifices. The rationale of the 
process is, that while the spray is descending the tube 
(which it is stated will ordinarily be about 40 ft. in height) 
| its carbon will partially unite with the oxygen of the blast, 
jand that the spray will thus be partially refined and at 
the same time intensely heated; and that finally, whilst 
in this heated state, it will come into contact with the 
| powdered oxide floating in the air at the lower part of the 
tube and unite with it in forming “concrete blooms,” which 
| will be collected in moulds below. This process suggests a 
| strong doubt whether it is worth while to do so much to 
obtain so little. 
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PUMPING STATION, BROOKLYN PARK. 

Tue Prospect Park at Brooklyn, when completed, is 
intended to eclipse in beauty and completeness the adjacent 
Central Park of New York City. We illustrate, above, the 
pumping station recently erected by the Brooklyn Com- 
missioners for the purpose of obtaining a sufficient and un- 
failing supply ; the city water works, which had previously 
fed the various lakes in the park, proving uncertain in the 
amount of their supply, which in prolopged dry seasons is 
even liable to be cut off entirely. 

Nearly all the south side of Long Island, upon which 
Brooklyn stands, is a sand bed, covered but scantily with 
soil or loam, and the rise from the tide level to the summit 
of the water shed is tolerably uniform, with a rise of 7 ft. 
to the mile, the undulating nature of the ground regulating 
of course the depth from the surface to the level of the 




























| thickness, was then commenced upon the timber curb, 


well, namely, 50 ft. Upon this upper course 
of similar dimensions were bolted, thus building up 4 ft. 
timber work, the iron ring being flush with the top of the 
second timber tourse, and the third one was laid so as to 
project sufficiently to bring the iron ring in line with the 
outer edge Of the timbering. When this curb was com- 
pleted provision was made for the reception of forty rods 
1} in. diameter and 16 ft. long, which were spaced around 
the circumference of the curb, and kept in place at 
the upper ends by templates. The brickwork, 2 ft. in 


and carried up to a height of 10 ft., the vertical rods be- 
was reached, four tiers of pine, each 6 in. thick, were laid 





on, and the bolts passing through them were secured by 
nuts to the upper sides, As soon as the well curb had pro- 
ceeded so far, excavation was recommenced, care being 
| taken to sink the mass of brickwork quite horizontal. 


| After a depth of 41 ft. had been reached, it was decided to D 


| discontinue sinking the well any further to its full size, 

and a smaller iron and timber curb was constructed 35 ft. 
viously described. Upon this a ring of brickwork was raised 
| 10 ft. in height, and the whole was gradually lowered until 
| the top was 12 in. below the water level, and 12 ft. of water 
| were in the well. The excavation for this lower stage was 
| effected by means of a cylinder, 20 in. in diameter and 10 ft. 

long, open at the bottom and closed at the top, which was 
| fitted with valves; this cylinder was attached to a timber 
| beam, 6 in. square and 18 ft. long, by the help of which it 
| was gradually worked down for its whole length into the 
| sand. When the full depth was attained the cylinder was 
| raised, and its contents emptied, the operation being re- 
| peated till the excavation was eomplete. So effective was 
| this process that a charge of 5 cubic feet could be raised to 
| the surface every two minutes, the whole capacity of the 
| cylinder being 7 ft. The staging for the engine is placed 
| within the well, as shown in the section, and is supported 

upon cast-iron piles quite independent of the brickwork. 

The piles were sunk by the aid of water jets, passed through 
the length of the pile, and forced into the sand beneath, 


fore spoken of being built into the wall. When this height | ; 


| in diameter, and similar in arrangement to the one pre- |; 
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DUCOMET’S PRESSURE GAUGE. 
Amonasrt the exhibits at the recent conversazione at 





Fic.t, 





UT 
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water-bearing stratum. This formation forms a large 
catchment area for the rain water, which penetrates rapidly 
through the top covering, and saturates the sand beds 
beneath, and as an average of 40 in. of rainfall is reached 
in the district, an abundance of water is at all times obtain- 
able, while the water level in the well being 13 ft. above tide 
level, or nearly two miles from the sea, it follows that a 
large area is available for maintaining the supply. 

The illustration shows a section of the well, together with 
the general arrangement of the engines, boiler house, and 
chimney shaft. 
50 ft. in diameter, and 55 ft. bigh from the top course to 
the water level, the second and smaller length is 35 ft. in 
diameter and 10 ft. deep. The larger diameter of the well 


was built as follows: the ground was excavated with a dia- , 


meter of 60 ft., and to a depth of 10 ft., and the bottom of 
this around the circumference was laid with planking 3 ft. 
long, 10 in. wide, and placed 3 ft. apart, thus leaving the 
central space free for the excavation of the material. Upon 
this partial planking was laid a curb of iron and timber 
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The upper and larger length of the well is 


which, being loosened, permitted the sinking to be rapidly 
completed, A 25 horse power engine is placed upon the 
staging. It is of the class known as the Worthington 
duplex engine, and consists of two direct-acting horizontal 
engines placed side by side, and so connected that the action 
of the one, operates the steam valves, and changes the mo- 
tion of the other. There are two double-acting pump 
plungers, the. piston rods of which pass through high pres- 
sure into low-pressure cylinders, and there are four single- 
acting vertical air pumps, worked by two half beams. The, 
following are some of the leading dimensions : 
Diameter of — pipe 
Length of akin jee out o 
Diameter of higt-pressure cylinders 
low-pressure oes 
The boiler house, shown in section, is on the ground level, 
and contains one horizontal tubular boiler 15 ft. long and 
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of silver and the central one of copper—are 
one compound plate by the action of heat 
rolling. The eapsule it will be noticed 
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4 ft, in diameter. The chimney stack adjoining is 60 ft. in 
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TECHNICAL EDUCATION IN PRUSSIA. 
(Continued from page 385.) 

AmoyG the recent foundations of civil engincering 
chairs is that of Edinburgh. The tuition here, how- 
ever, is independent of other classes, and the student 
is left to his way as best he can. It is notice- 
able that the present occupant of the chair, formerly 

fessor of civil eugincering in the University College, 

gives special utterance in the syllabus of his 
lectures to a feeling of hopelessness in being able 
to undertake the vast range of subjects within the 
comprebensive expression “Civil Engineering ;” but 
such remarks are but little understood by the non- 
professional public, who think there should be no diffi- 
culty in treating the subject, when a man has nothing 
else to do. The University of Edinburgh has in- 
stituted a degree of master in engineering, but no op- 
portunity has as yet occurred of granting this distine- 
tion. 

All the professors take particular eare to mention 
that the theoretical courses they offer, are not intended 
to su de the usual practical apprenticeship, and 
as this latter really forms an essential ingredient in the 
education of the engineer, we now proceed to show 
wherein it usually consists. 

From the recent date of the foundation of two of 
the chairs mentioned above, it may be inferred that, 
till quite recently, the opportunities, good or bad, for 
the academical study of the profession were very 
sparsely afforded throughout the kingdom, and even 
yet the student when arrived at the age of seventeen 
or eighteen, has frequently but one course open to 
him, viz., by ivfluence and the payment of a heavy 
premium, ranging usually from 100/. to 500/. or even 
more, to procure admission to the office of a civil 
engineer engaged in the active practice of his profes- 
sion, and there to serve an apprenticeship of four or 
five years without receiving any remuneration, Be- 
ginning possibly with a course of copying letters and 
tracing plans, of whose meaning he has often not the 
faintest conception, he is, after some time has elapsed, 
promoted to assist in doing a little field work for a 

ge, and as more in keeping with the professed 
objects of his pupilage. Considering the conditions 
under which be serves, it would not be unreasonable 
to expect that his master should take some interest 
in his progress, and seek to fulfil his engagement 
“to instruct his pupil in all the science and practice 
of the profession so far as is known to himself ;” but 
it is but too often the case, that this obligation is not 
conscientiously fulfilled; indeed, the master’s time 
is usually otherwise occupied, and the apprentice, if 
really anxious to learn, is thrown back on the expedient 
of stealing glances at the work of his more advanced 
companions, and bothering them for explanations, 
which, perhaps, they will not take the trouble to give. 
Dependent in great measure at any rate he must always 
be, on the good nature of his office associates, on whom 
the real work of his instruction is thus unfairly laid, 
but ina profession so fluctuating as that of engineering, 
even their good offices may lack opportunity of ex- 
ercise should the times be dull, and the works under 
construction comparatively limited, as is the case at 
present. If, however, circumstances are favourable, 
and the pupil able and anxious to take advantage of 
his opportunities, he may at the close of his ap- 
prenticeship have amassed a store of empirical formule 
of dimensions and standards adopted in the office 
where he has been trained, but for the invention or 
demonstration of which he is quite irresponsible. In 
many instances, as we have seen, his mathematical know- 
ledge is radically defective, and the labours of an office 
are usually sufficiently exhausting to induce him to 
refer recreation to study at the close of the day. 
fence, it not infrequently happens that years may 
ry over his head, before anything occurs to make 
him doubt the correctness of a formula which he 
learned in early youth. Should his master, again, 
unfortunately be without business during a great 
portion of his pupiloge, however willing the apprentice 
may be to learn, he may have to pass year after year 
in an enforced idleness from which his indenture leaves 
him no escape; and, when be reaches the close of his 
term, he is thrown on the world almost totally ignorant 
of the profession, which, by a sacrifice of money and 
precious time, he is supposed to have acquired. 

And yet, so far as employers are concerned, we are 
inclined to think that at present they will in general 
be more inclined to receive a reasonably well-educated 
lad of seventeen, as an apprentice, than an older one, 
who bas passed through a curriculum of theoretical 
training at 4 university; and the reason of this is not 


against so cultivated a class of men as civil engi 
it must be admitted that a youn 

twenty-two, is not so ducti ond traetable as at an 
earlier age, nor is he then so willing or apt a scholar 
in the dradgery of field or c‘fice work. ignorance 
of business habits and procedure are not compensated 
by his increased academic lore, and as he has had no 
means of cultivating these commoner but very 
nece accomplishments during his university 
course, it follows that his value to the engineer is by 
no means equal to that of an assistant with more 
practical and less theoretical education. It is in this 
connexion that a system such as we are about to 
describe, has a value which a mere unbroken course 
of professorial instruction without any intermediate 
practical training, ever can have. 

It has long ago been remarked, that in the execution 
of the public works which are now everywhere acknow- 
ledged to be so absolutely essential to the general 
welfare and advancement of a country, Continental 
nations have had an immense advantage over us. It 
was our misfortune, as it was at the same time our 
glorious distinction, to act the part of pioneers in 
the adoption of ready means of communication 
between different parts of our land, by roads, canals, 
and fivally by railways. Particularly in the case 
of the last mentioned, it is now generally admitted 
and deplored that we were the victims of gigantic 
mistakes, Our trunk lines have been laid out at a} 
ruinous cost and often without system, their Acts were 
obtained subject, almost invariably, to the virulent 
opposition of competing companies and interested 
landowners, whose insatiable thirst for compensation 
has become a matter of history. While we were in 
the throes of these convulsions, revolutionary projects 
were unsettling the public mind abroad, and but few 
steps were taken to construct railways similar to those 
from which such golden harvests were looked for here, 
till our railway mania had passed over and men had 
leisure to contemplate the question in a calm and 
deliberate frame of mind. In the meantime the warn- 
ing of ourexample was not unimprovedon the Continent. | 
Many Governments took the initiative in laying out 
systems of railway communication in their respective 
countries, regulations were drawn up prescribing the | 
course of procedure in cases of future concessions, | 
and colleges established for the education of men whose ; 
duty it should be to superintend the working of existing 

railways, as well as to aid in the construction and 

future development of the system; and the foresight 

and sagacity displayed in these precautions were quickly 

evidenced when capital began to flow in from this 

country, and the operations thus acquired a new 

impetus, At first, necessity required the employment 
of English engineers, for making as well as working the 

lines, both in eases where the Governments themselves 

had undertaken the construction, and where private 
companies had obtained concessions; but latterly our 
aid has been to a great extent dispensed with, both as 
regards capital and skilled labour, for on the one 
hand economical engineering, and the absence of Par- 
liamentary extravagance, have enabled the companies 
in most imstances to pay remunerative divide and 
their stocks naturally find favour with the community 
as investments, and on the other hand the technical 
colleges soon bore the expected fruit, in the shape of 
a crop of highly-educated and egmpetent native 
engineers. 

From an early period the professions of architect and 
civil engineer have been regarded in Prussia 4s almost 
identical, and, as will be afterwards seen, the course of 
instruction in the colleges recognises this principle to 
a great extent. In our own country the professions, 
though sometimes practised in conjunction, are gene- 
rally regarded as quite distinct ; and, in view of the 
enormous extent of the field, the tendency in Prussia 
is in the same direction. However, the influence 
which architectural instruction may exert on the 
student, in moulding his taste on a correct and classical 
model, cannot be unimportant, and the fact is worthy 
of attention in our own country, where engineers are 
so often eharged with violating esthetic proprieties. 
The execution of all public works and publie buildings, 
as well as undertakings of a more strictly national 
character in Prussia, is by Government regulation, 
laced under the superintendence and control of the 
Ministry for Commerce, Trade, and Public Works. 
The country is divided into districts, which are in- 
spected by resident Government officials, and as the 
salaries of highly-educated men in these positions 
amount to no more than from 700 to 1000 thalers 
(105/. to 1502.) per annum, the Government can afford 
to make their inspection thorough. Over these district 








far to seek. For while an irrational prejudice against 
learning, for its own sake, never can be charged 


engineers, | | 
man at twenty cr | i 
The members of this body are all men of the highest 
standing and eminence in the architectural and civil 
engineering world, actively engaged, as state officials, 
in the practice of their professions, and who have re- 
ceived as a distinction the title of Ministerial Bautathe, 


bemg called the Oberlandesbaudirector. 
ber 1s about twenty-nine, and their fonctions, as a 


its head-quarters 


Depertapent of Pablic Works, havi 
n Bau Deputation. 


in, and known as the Roy 


ariithe, or Geheimoberbaurathe, the president 


Their num- 


rate body, are to advise with the Minister of 


Public Works ‘in the decision of everything relating to 
engineering and architecture, of national character and 
importance, and affecting the public or governmental 
interests, such as proposals for railway concessions, 


&e., &c. 


Forming as it does the highest tribunal in all such 


matters, the education of those intended for this de- 
partment of the State service engages the particular 
attention of this body, and in order to afford candi- 
dates the best education 
special duties they may subsequently be called on to 
perform, various engineering colleges are established 
throughout the country. Those at Hanover and Berlin 
are the principal at present in existence, though others 
are in contemplation, and as the latter stands in tie 
capital, and now ranks as the first in the land, albeit 


— to fit them for the, 


it is not among the few favoured foreign institutions 
recognised by the India Office, we deal with it alone. 

In the absence of any printed official statistics, and 
in consideration of the fact that so far as we have 
been able to ascertain no detailed description of this 
Institution has appeared in the English language, we 
offer the following sketch of its origin and history 
from materials kindly placed at our disposal by the 
director, Herr Geheimoberbaurathe Gruftd. The 
details of its constitution and management are taken 
from the official published documents. 

In 1779, Friedrich Wilhelm ITL., King of Prussia, 
founded a Bau Akademie in Berlin, which formed part 
of the Akademie of Arts, and which, probably, was at 
first intended strictly for architects. It seems to have 
existed nearly in this form for seventy years, or till 
the year 1849, when the great development of the 
railway system then taking ioes throughout the world, 
apparently suggested the propriety of introducing 
more of an engineering element into its constitution, 
so as to bring the establishment up toa level with the 
requirements of the age; anda gentleman who had 
attained great distinction im the practice of lis pro- 
fession and was most capable of organising a thorough 
and practical course of study—the Wirkciche Gehein- 
regirungsrath Beuth—was entrusted, on the part of 
the Minister for Commerce, Trade, and Public Works, 
with its reorganisation, and accomplished his task by 
placing the institution on the basis on w hich it now 
exists. 

The classes of the institution are conducted in 
building which is situated close to the Unter den 
Linden, in a small Place bearing its name, and whic! 
was erected in 1835, from the designs of the great 
German architect Schinkel, the material used being 
red brick, with ornamental mouldings over the doors 
and windows, representing events in the history of 
art development. ‘The plan of the edifice is a square, 
with a side of 80 ft., and as it stands alone it has four 
fagades which are similar. The ground floor is mainly 
set apart for shops, with vaults below, but includes 
also houses for the keeper and porter, and some model- 
ling rooms. ‘The first floor contains six class rooms, 
four of them fitted with drawing tables, &c., 
private presses for the use of the students in keeping 
their drawing materials, and one of them capable oi 
accommodating from 200 to 250 drawing students. 
I'wo of the balls are specially fitted up as iecture 
rooms, though all, of course, may be used for the same 
purpose. In addition to these, there is an extensive 
library on this floor, (to which, however, the students 
have access only for two hours each evening) and also 
collections of instruments, models, &c., &c. On the 
second floor are some other class rooms, the oflice of 
the establishment, the examination rooms, and office of 
the Bau Deputation, the residence of the Akademic 
director, and the Beuth-Schinkel museum, a collection 
of engravings, paintings, drawings, and designs, 
mainly of architectural subjects made by the two 
masters whose name the museum bears. A statue 
of Beuth stands in the Place in front of the Akademie. 
(To be continued.) 
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Proposey Lientuovses ror Batavia.— The Netherlands 
Government is said to be considering a plan for constructing 
lighthouses all along the coast leading to Batavia. The 
work will require years before it can be carried into effect.— 





superintendents there is a Board of Supervision, in the 
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THE TUNNELS OF THE PACIFIC RAILROAD.* 
By Jony R. Gris, C.E. 


(Continued from page 389.) 

Snow-cuts.—In spring, when the road has begun to be bare 
so that sleighs ean no longer be used, there are very heavy 
banks of snow to cut through to make the road passable for 
wagons. 

In June I measured one of these cuts th: the end of 
a snow-slide, and found it 25 ft. deep. A week the road 
was dusty in the centre, but the snow banks were not all 
gone until July, so that we had at that place the strange 
spectacle of sprinkling-wagons watering a road between two 
walls of solid snow. ‘ 

* Alignment.—As soon as ath heading became sufficiently 
‘ reer generally by smail 


tes nd is abe. rol Seith wooden plugs and tacks. 


‘ponte were placed as far a as length excavated | ; 
would permit, sha Wins Hie se Sas eadleed to tes. caek 
aftvaneed. In most cases the entrances were afterwards so Lb ft. 


blockett up with snow that it Was impossible to recur to the 
line outside, and the tunnels were completed from the points 
firet put in. 

tn venuiniy lines outside during the winter, it was general 
noéessary to make deep cuts. sometimes tunnels, 
thé snow, to get at the original transit ts. 

Most of the tunnels are on ¢urves, No. 18 being on one of 
573 ft. radius, with 87 deg. of curvature inside the tunnel. 
In this, as in No. 11, the usual difficulties of working with 
instruments by candle-light were much increased by the 
wiimerous temporary timbers in the i The lines met 
in the centre of the tunnel, lel to other, but 2 in. 
apurt. In the other cases the discrepancies were too slight 
to notice. 

Dimensions.—Most of the work was through solid rock, 
whieh did not require lining, and the following dimensions 
were adopted: Bottom, a rectang!e, 16 ft. x 11 ft.; arch, a 
semi-circle, 16 ft. in diameter; grade at centre of tie, and 
1 ft. 8 in. above sub-grade. (See Fig. 3, page 390.) 

Tunnel 11 was partly, and tunnel 13 wholly, lined with 
timber in the followmg manner: 12 in. X 12 in. sills 
were placed on each side, and posts 12 in. x 16 in. 
mortised into them. The latter support arches, each com- 
posed of three thicknesses of 5 in. x 12 in. plank, breakin 
joints, and bolted with 4-in. iron bolts, thus making a solid 
arch of 180 square inches sectional area. The distance from 
centre to centre of arches varies from 14 to 5 ft., according 
to material, Over the arches, and, where the material re- 
quired it, on the sides also, split lagging about 24 in. thick 
was putin, The width at sub-grade inside of postsis 17 ft. ; 
at springing line inside of arches, 19 ft. ; giving a batter of 
1 ft. on each side. Height of crown above grade, 19 ft. 9 in., 
thus leaving room for masonry inside the temporary wooden 
lining. (See Figs, 10 and 11, page 390.) 

Tunnels 1 and 2 were lined in a similar manner, except 
that the batter of side posts was only 6 in. 

In these tunnels, through soft material, the heading was 
supported by temporary timbers. Chambers were then ex- 
eavafed at the sides to below sw e, for the sills, and the 
central core left to support the shores which held the ma- 
terial above im place, As the timbering advanced, the core 
and false work were removed. 

In tunnel No. 12, a short distance in the centre was found 
to be decomposed granite, and after the tunnel{was excavated 
a light set of timbers was put in. They consisted of arches, 
each composed of seven pieces of 10 x 10-in. timber, with 
side-posts and sills similar to those already described. 

In all the tunnels on curves, allowance was made for eleva- 
tion of outer rail, so that top of cars would remain in centre 

opening. 

Labourere:. With the exception cf a few white men at 
the west end of tunnel No. 6, labouring force was entirely 
composed of Chinamen, with white foremen—the labourers 
working usually in three shifts of eight hours cach, and 
the foremen in two shifts of twelve hours each. A single 
foreman, with a gang of thirty to forty men, generally con- 
stituted the force at work at each end of @ tunnel ; of these, 
twelve to fifteen worked on the heading, and the rest on 
bottom, removing material, &. 

When a gang was small, or the men needed elsewhere, the 
bottoms were worked with fewer men, or stopped so as to 
keep the headings going. 

lhe Chinamen were as steady, hard-working a set of men 
ns could be found. They were paid from to $35, in 
gold, a month, finding themselves, while the white men were 
paid about the sovee, bal with their board thrown in. The 
foree at work on the road probably averaged from six to ten 
thousand, nine-tenths of them being Chinamen. 


Progress.—Records were kept of weekly progress, and4 


number of working days in tunnels 5 to 13 inclusive, from 
which the accompanying Table, Appendix A, is principally 
taken. The headings were wor steadily until they were 
turough; the foree was then erowded on the bottoms, which 
had, by that time, fallen behindhand. The progress made 
on them, under these eireumstances, is shown in the last 
colamn. 

Cost, &e-—An approximate estimate of cost of excavation 
of tunnel No. 6 is given in Appendix D, showing it to have 
heen about $14.80, goid, per cubic yard with powder, and 
$10 with nitro-glycerine. 

Tunnel No. 6.—This, the longest tunnel of the road, is 
parallel to and about 400 ft. north of Donner Pass. Its 
length is 1659 ft., and greatest depth below the surface 124 ft., 
measuring from grade. The material is granite, of a medium 


quality, crossed by seams in every direction. 


Yo expedite the work a shaft was sunk about the middle of 


the tunnel, its dimensions being 8X 12 x 72.9 ft. 


Work was commenced on the shaft August 27th, and for 


the first 30 ft. it was sunk at the rate of a foot a day, after 





* Paper read on a recent oceasion before the American 
Society of Civil Engineers. 





hich its from in hoisting the 
w rap geen ae y delay in hoisting 


or over 74 per cent. in 
number of men were used with bot 


to the use of 1} im. drills instead of 2 in., as 

In the bottoms the difference was principally due to fewer 
holes being required, and to the granite being broken into 
small pieces that seldom needed new holes to split them on. 


In both headings and bottoms less time was found to be re- 
quired to clear the tunnels of smoke with nitro-glycerine 


The cost of nitro-glycerine made at Donner Pass, according 
to Mr. Howden, was about 75 cents per lb. It was con- 
sidered there to be about | 


s as powerful as the 
eS cepiy tote expense of povaudae Gimeae | 
: , dae om make 

iW heroes quasi, I have pe doubt that it is safest to 
manufacture nitro-glycerine on the site where it is to be used, 
and from day to day as required. I 
pnees two accidents, and those would 
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ork, so that a temporary track had. to 
be built around it. ’ 
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the longest of the Union Pageific. wer 
started in July, 1868; they are 
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MACHINERY FOR DECORTICATING WHEAT. 
DESIGNED BY MR. ANTON JOSEPH GLAS, ENGINEER, LONDON. 


(For Description, see Page 433.) 
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CONSTRUCTED BY MM. MIGNON AND ROUART, ENGINEERS, PARIS. 


Fic.t 





Tue situations in which an engine of small power, re- 
quiring little attention, and capable of being worked at a 
moderate cost, could be advantageously employed as a sub- 
stitute for hand labour, are exceedingly numerous; and it 
is not to be wondered, therefore, that during the past few 
years many attempts have been made to supply such an 
engine. Thus we have had proposed various forms of 
electro-magnetic engines, small turbines, and combinations 
of mechanism moved by springs, which were to be wound 
up at certain intervals; while more recently M. Hippolyte 
Fontaine has designed a highly ingenious arrangement of 
steam engine specially intended for domestic purposes. M. 
Fontaine's engines, which are now being constructed by 





MM. Mignon and Rouart, of Rue Oberkampf, Paris, are | 
| a flat surface, which is directly opposed to the inlet opening 


well adapted for driving sewing machines, small tools, &. , 
and one of them, of about one-tenth of a horse power, was 
exhibited at the recent Conversaziene at the Institution of 
Civil Engineers. Of this engine we gave a short descrip- 
tion in our account of the Conversazione, and we now 
publish engravings which will enable us to explain clearly 
the ingenious arrangements by which it is rendered auto- 
matic. 

Referring to the vertical section, Fig. 1, it will be seen 
that the apparatus consists of a vertical boiler heated by 
gas and carrying on its top a small steam engine of very 
simple construction. The boiler is 9} in. in diameter by 
1 ft. 10 in. high, and its ends, which are formed of ,% in. 
plates, are bolted to angle iron rings, which are rivetted to 
the barrel, as shown. The top plate of the boiler carries 
the engine, steam cock, filling tube, and the apparatus for 
regulating the pressure which we shall describe presently ; 
while to the bottom plate are attached the tubes, smokebox, 
and steam chamber. This construction gives every facility 
for inspection or repairs. 

The boiler is, as we have said, heated by gas, this being 
burnt in a number of Bunsen burners arranged as shown. 


FILS. Fit 


protected by careful cleading, so as to prevent, as far as 
possible, all loss of heat, and it is of such capacity that it 
can contain sufficient water for an entire day's supply. 

We must now describe the arrangement employed to 
regulate the supply of gas and maintain the steam at a 
constant pressure. This arrangement is shown to an en- 
larged scale in Fig. 6. It consists of a brass plug screwed, 
into the top of the boiler, and carrying a corrugated metal 
tube, from the top of which a weight is hung by a rod, as 
shown. The corrugated tube just mentioned is enclosed in 
a casing provided at the top with an inlet passage through 
which gas can enter from the main, while at the side there 
is an outlet through which the gas passes to the burners 
beneath the boiler. The top of the corrugated tube carries 


in the casing, and thus as the corrugated tube elongates or 


| contracts the opening for the admission of gas to the 


burners is diminished er increased. The elongation of the 


| corrugated tube is caused by the pressure of the steam as 


the latter rises, and the adjustment of the apparatus is 
such that the steam is maintained at a practically constant 
pressure, however much the demand for it may vary. The gas 
regulator thus serves the purpose of a safety-valve, while 
it also prevents any waste of gas from taking place. We 
should state that the arrangement is such that the gas is 
never entirely cut off from the burners, the latter being 
kept always alight, although the supply of gas may be so 


| much reduced that it is only sufficient to supply the loss of 


The heated products of combustion pass up through the | 


tubes into a submerged smokebox made of cast-iron, this 


smokebox communicating with a descending flue leading to | 


the chimney, as shown. 
smokebox is the steam chamber, which extends almost from 
the top of the boiler down into the descending flue just 
mentioned, the part contained in this flue of course acting 
to some extent as a superheater, and assisting materially in 
securing a supply of dry steam. The pipe by which the 
steam is taken off to the engine, passes down nearly to the 
bottom of this steam chamber, as shown. The boiler is 


Passing through the top of the | 


heat by radiation, &. 

The construction of the engine is clearly shown by the en- 
larged views, Figs. 2, 3, 4, and 5. The diameter of the cylin- 
der is 1} in. and the stroke is 12 in. The crosshead to which 
the piston rod is attached works in a tubular and the 
slide valve, which is of the section shown in 8 and 4, 
works in a cylindrical casing, _The whole constraction is, 
in fact, exceedingly simple, and is such as permits of the 
engines being manufactured very economically. The 
arrangement for oiling the crank shaft is clearly shown by 
Fig. 3, and it will be noticed, also, from the same figure 
that the crossheads of the piston rod and valve spindle are 
of a cup form, so as to contain a supply of oil. The flywheel 
has a grooved pulley cast in one piece with it, and from its 


| position a band can be readily led off from the pulley to any 


machine to be driven, 

The pressure of steam at which the boiler is worked is 
110 1b. per square inch, and the engine is run at 300 revo- 
lutions per minute, the steam being cut off at one-fourth of 
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How to make Money by Patents ; or, Hints and Suggestions 
to Inventors and Patentess. By Cuantes Bagiow, Lon- 
don. 

Patentgxs’ manuals, compiled by patent agents, are, 

for the most part, justly open to ehichiin, beg written 

with the object a ‘Glietts to the authors. 

In this way aa 

source of profit,” Bett 

disguised more 6? \ 
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success is dwelt upoh, but #ot the fong and tedious 
labour to achieve Tt, and, Pgs wo encourage- 
ment to would-be inventors, author cites the in- 
stances of some of those brilliamt exceptions who have 
drawn glorious prizes in of invention. 
Remarks of this naturé’ lead mata to others bear- 
ing upon the gnjustifiable agitation of the antagonists 
to patents—Mr, Macfie aod his fellows—and to sug- 
gestions bearing upon the glaring deficiencies of the 


existi nt Mr, Barlow's strictures upon 
the me of the would-be ‘ 


er obabie results 
end is bed, 
; the 


As a tule, the Object of the patentee is to make 
money, though we could namé some cases where 
. uees rs tat dnto t matter, 

as ate a0 few thut they ht 
be most ag an invariable 
ich ate pot pursued for the sake 
f little worth: Phe trouble is, in- 
any fuventors, placing an exaggerated 
it idyentions, are led away by visionary 
peward, until they find themselves 
culties and broken by disappointment 
ult of their ingenuity, It is, besides, an 
i ¢it@amstance that the true inventor is too 
seldogt @ man of business, and does not know how to 

turn Hlents to the best advantage. 

The Bits thrown out by Mr. Barlow as to non-pay- 
ing and paying patents, are worthy of consideration, 
and are evidently based upon experience. I never 
knew a fire escape, says the writer, however ingenious, 
repay the cost of a patent, and the same remark applies 
with almost equal force to all classes of life-saving and 
humane apparatus. Next, it is asserted that inven- 
tions relating to steam engines and railways have to 
take rank among unprofitable patents, that is, if taken 
out. by non-railway men, or by such as are not me- 
chanieal engineers. This we do not belicve, and are 
sure that it isan assertien which could not be sub- 
mitted to proof. We con/d mention off-hand fifty 
instances rebutting. this assertion. Mr. Barlow 
adopts the views—indeed, he quotes the text of an 
unreasonable and very unfair letter, which appeared 
in the Times of October 26th, of last year, upon 
this subject, and which we alluded to at that time. 
It seems not to oceur to the writer of this pam- 
phiet, and the fact was ignored by the anonymous 
author of that letter, that railway managers are not 
placed in their responsible situations for the benefit of 
patent mongers, but to do the best they can for their 
respective companies, and there are but few railway 
engineers who are unwilling to give any new inveutiop 
that in their opinion promises well, a fair trial; as, 
however, that opinion is often adverse to the views 
held by the larger number of inventors who beset 
them, it is not surprising that such a sentiment exists, 
and it is natural enough for the patent agent to take 
up the alleged grievance. Chapters IJ]. and IV. of 
Mr, Barlow’s book are the most likely to prove se- 
ductive to contemplating patentees; a list of for- 
tunate inventors is temptingly spread out before 
them, with the moral that whilst speciality of invention 
belongs to no speciality of class, success attends, or 
may attend, the rich and poor patentee alike. This 
leads up to observations upou the obtaining of letters 
patent, which may be regarded as the advertising por- 
tion of the book. Not that we find fault with it; on the 
contrary, the remarks are good, especially those con- 
cerning careful search among existing patents for 


of P 
deed, 


priority of ideas. The importance of this duty is, how- 
ever, we think, not sufficiently dwelt upon, and the 
difficulties attending it ate not properly explained. The 
fact is, that patent agents often fail to institute an ex- 
haustive search, and but few patentees would be willing 
to pay for such an investigation. Hence it arises that 
numerous inventiogs, secured by able and responsible 
agents, may be Py by earlier patentees, whose 
specifications have been overlooked. We could give 
many instances of this; one, indeed, has of late been 
specially alluded to recently in our columns. In the 
main, Mr. Barlow is quite right in dissuading inventors 
Nrom securing theit Own Inventions, and those who are 
Competent for this work, though unprofessionally 
qualified, will understand fully that it ought to be 
acted upon by thé more numerous and more helpless 
class of patentees, 

As we have already said, we think that Mr. Barlow’s 
observations with regard to the working of patents, 
his hints, in fact, of how to make money out of them, 
are hardly just. They are too sanguine; they point 
out results illustrated by examples, but donot treat of 
the difficulties in attaining those results; and partieu- 
larly in commenting upon the sale of inventions to Go- 
vernment the author is unfortunate, “It is not every 
novice that can successfully negotiate with Govern- 
ment officials.” Indeed, we should think not, and 
many unfortunate patentees who have wasted their 
time, energies, and substance in vainly trying to suc- 
cessfully negotiate will read the words with a grim 
smile regarding it as a painful pleasantry. We take 
exception to this, and also of such nonsense as the 
following: “‘ Now we hear at the present time that the 
recent experimental cruise of the Channel fleet bas 
clearly proved the ordinary armour-plated ships to be 
entirely uscless, and the turret ships constracted on 
the patent principle of Captain Cawper Coles, R.N., 
to be alone effective.” With such objections as these, 





we may sincerely commend the pampblet, and suggest 
a perusal of it to intending patentees. Such a perusal 
would, we believe, send the reader to Messrs. Barlow 
and Clare, doubtless to the mutual advantage of agent | 
and élient, and the chief purpose of the “hints and | 
suggestions” would thus be fulfifled. 

Mining fully and familiarly described. By | 


Practical 
London: Effingham Wilson, 1869. 


Gronee Rickarp. 
Wrerain a very narrow compass—for Mr. Rickard’s 
tréatise does not exceed the limits of a moderately- 
sized pamphlet—the author has compressed a great 
amount of information, which might have been easily 
distended into a large volume. Indeed, considering 
the clear and practical manner in which this little book 
is written, one regrets that the author has not done 
more. In his opening chapter Mr. Rickard sketches 
briefly the geology of Cornwall and Devon, for it 
should be mentioned, that as evidently the author’s 
mining experience has been derived from the practice 
those two counties afforded, so the contents of “ Prac- 
tical Mining” refer entirely to those ore-bearing 
districts. But if the various formations are briefly 
mentioned, their areas, directions, and limits, are ail 
carefully described, and the boundaries are identified | 
by the towns and villages which skirt them. This} 
chapter concludes with a notice of special formations, 
the directions and peculiarities of the metallic lodes, 
and the phenomena which disturb and break up the 
veins of ore from their original position. 

The grauwake, or clay slate, which surrounds more 
or less the granite formations, both of Cornwall and 
Devon, is very productive of minerals, as well as the 
junction between ‘the two formations: and rings of 
mines are formed on these lines of junction, some 
wholly in granite, some wholly in the grauwake, and 
some in both. The minerals produced from these mines 
are generally copper and tin. Although the lead mines 
are sufficiently near the border of the granite to 
be close to the ring of mines, their continuity is not 
sufficient to give them the same circuitous route. 
Lead ore, indeed, is for the most part scattered over 
Cornwall and Devon, whilst the copper and tin mines 
are also partially scattered in irregular positions through- 
out both counties. ‘After some briefly-considered details 
relating to the preliminary proceedings of speculators 
breaking new ground, Mr. Rickard eek 2 to con- 
sider the necessities which ought to rule in fresh work, 
and to point out the mauy failures and the great losses 
which have attended a want of care in the oatset; 
here again the reader regrets that nothing but a re- 
capitulation of the needful considerations are given, 
and that the autlior has uot dwelt upon them in detail. | 
The same fault, indeed, runs through the whole book, 
but in every page the author proves his familiarity 











with the subject. Exception must also be made to 


the want of method shown in dealing with the theme, 
which .gives an idea of incompleteness, and causes 
trouble to the reader. These drawbacks, however, 
manifestly arose either from a want of care on the 
yart of the author, er a lack of experience in arranging 
fis information; faults to be amended without diffi- 
culty, and which we hope will be amended in a future 
and more extended edition. 


THE MANUFACTURE OF TAR PAVEMENT. * 
By T. H. Meruven. 

Is most provincial towns there are two important bodies of 
men, the Paving Commissioners and the Gas Directors. 
The one is pledged to keep the rates low and the other to 
keep the price of gas as low as will enable them to provide 
the statutory dividend. As one means of ensuring a cheap 
supply of gas is to create a greater demand and obtain a 
better price for the residual products, I have great pleasure 
in introducing a subject the adoption of which would be 
advantageous to both of these bodies. It is not a new one, 
but has hitherto been a neglected source of revenue to gas 
companies and will also be a great benefit to the public. 
That subject is tar pavement. In some counties, such as 
Yorkshire where stone ig.as abundant as brain is said to be, 
tar pavement will ©. but little attention, but in the 
eastern and some other counties where the same conditions 
do not exist, but where York flag costs 7s. per yard laid, tar 
pavement is a desideratam. In such districts thero is a 
scramble for pavement, and on account of the high price unless 
a paving commissioner reside in the street it remains unpaved. 
The foot passenger has thus to his great discomfort to walk 
on gravel or, as in Colchester, on stones laid in such a manner 
as would have done discredit to any of the Roman paviors 
who once resided in that neighbourhood. 

Tar pavement may be made of the ordinary cinder dirt 
produced in gas works of shingle or of a mixture of both. 
The material is burnt in heaps like ballast, and when hot is 
mixed with hot tar. In practice 1 make a small fire of coke 
on the ground and cover it with cinder dirt orshingle. When 
this layer is hot another is added, and so on in succession 
until a large enough heap has been provided. The taris now 
boiled in an iron copper and taken when hot and mixed with 
the hot material from the heap already described in quantities 
of two bushels at a time, in about the proportion of one gal- 


| lon to every bushel of cinder dirt, and slightly less than a 
| gallon for the gravel. 
shovel until every part of the material has got a covering of 


It is turned over and over with the 


tar. Then I pass the whole through a sieve with a § in. 


| mesh, and part of it through another with } in. mesh, and 
| put the whole in heaps antil required, ag it may be kept for 


menths before being laid down. 

Before the pavement is laid, an edging should be provided 
about 2 in. thick, and projecting 2 in. above the surface of 
the ground to be covered, which should be tolerably even. 
It is advisable to have the ground next the curb well trodden 
on and rammed »efore the pavement is laid, otherwise there 
will be an unseeialy hollow next the curb. In laying, the 
rough stuff is put down first and rolled tolerably firm, then 
the second quality is put on, then the third, and when the 
whole has been raked level a little of the finest material is 
sifted on through a sieve with } in. meshes, and a little fine 
white shingle or Derbyshire spar is sprinkled on the top. 
The whole must now be well rolled. The best roller is a 
water ballast roller, which at first is used without ballast and 
well wetted to prevent adhesion of the material, and when 
the pavement is slightly consolidated the full weight should 
be applied. 

For heavy cart traffic the material should be made of 
shingle only heated and mixed as above and well rolled. Both 
descriptions of pavement are laid best and most easily in 
warm weather, and should be rolled when the sun has warmed 
it well. Those parts in angles should be well rammed and 
trimmed off with a light shovel. 

Though apparently a simple manufacture there is a little 
difficulty in ascertaining the proportion of tar to gravel or 
cinder dirt. A little experience will only be necessary in this 
as well as in all other manufactures, to enable any one to carry 
it out successfully. 

I cannot recommend this pavement too much, as it is cheap, 
wears well, and can be easily repaired. The colour, which 
never can be made to equa! York flag, and the emell for some- 
time after it is laid, are the only objections to its use; it can 
be laid with a good profit in any district at 1s. 4d. per square 
yard, and besides being a boon to the public, who must other- 
wise walk on gravel, is a great advantage to gas companies. 
To them it provides a remunerative outlet for their tar, which 
often otherwise must be sold at a low price to distant distillers. 

Since writing the above I have seen a paragraph in the 
Times which states that it is proposed to pave the streets of 
London with stone laid in asphalte instead of lime grout. 
This is just a more systematic applicationof the above described 
ylan. For the tar by being boiled and thrown on hot stones 
Deconiia an clastic asphalte. 


Tue Berrtsn Avstratiay TeLtegrarn.—The British 
Australian Telegraph Company state that they have received 
information to the effect that the South Australian Govern- 
ment will give every facility for the landing of their cable at 
Port Darwin, and that the Government undertake to intro- 
duce a measure immediately after the pew Parliament meets 
for providing by means of a loan for the construction at once 
of a line of telegraph from Port Augusta to Port Darwin. 
To remove all canse of jealousy, as well as to provide an 
alternative line, Queensland would be invited to connect at 
some convenient point. The company would then have a 
connexion with two independent routes, which would make 
them secure from interruption. The South Australian Go- 
vernment will not only undertake the construction, but the 
maintenance of the land line. 

* Paper read betore the British Association of Gas Managers. 
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FOREIGN AND COLONIAL NOTES. 
Russian Steam Navigation—The Russian Steam Naviga- 
tion Company 
Constantinople and Smyrna. The run 1s to be accompli 
in 24 hours, instead of 36 hours as hitherto. Ther 
Company tried a similar system for some time, bab 4 
success. : a 4 = 


Turkish Railways.—It is expected that next nem, 
stantinople will be in direct communication, tid pees 4 


bbe 
the Roumanian lines, with the whole railway system of 
Europe. The line from Ibrsila to Bucharest, and that 
from Galatz to Roman, will both be opened next month. As 
the line from Lemberg and Czernowitz is finished to Roman, 
passengers will be enabled to proceed by railway next month 
vid Varna and Bucharest direct to any part of Europe. 


The North German Navy.—The Grosser Kurfurst, which 
is to be built at Wilhelmshaven, as an addition to the na 
of the North German Confederation, will be covered wi 
massive 8 in. plates and will be armed with 10 in. cannon. 
Engines for the Hansa and the Ariadne have been ordered 
from the Vulean Company at Stettin and from Mr. Egels at 
Berlin. The first of these vessels is to be protected by 4} in. 
or 5 in. plates, as her construction does not admit of a heavier 
armour; she will carry cight 4} in. guns. The Ariadne wi 
mount six 7 in. guns. The plating for these vessels has been 
purchased in England, but the North German Shipbuilding 
Company at Gaarden near Kiel has made arrangements for 
the production of similar plates in Germany. : 








Railway Plant at Toronto.—A company has been formed 
under a Koyal Charter for the manufacture of car wheels and 
railway machinery at Toronto. The directors have purchased 
the works of Messrs. J. and N. C. Seoville, on the 
and have placed the undertaking under the management of 


Mr. Gartshore. 


The Euphrates.—Chakir Bey has been directed to explore 
the navigation of the Euphrates. He has reported thus far 
that the river is navigable throughout its whole course 
between Kourna and Amara excepting at a place called 
Navur-el-Kairn, which, marked in some maps as @ small 
town, is virtually a mass of uninhabited ruins. 


A Dredger for Albania.—A \etter from Seutari states that 
the local Government has received authority to purchase a 
dredging machine which is to be ordered from England, 
Without such a machine, two large rivers deep enough for 
the largest vessels, but which are ¢losed by sand-banks at 
their entrance, can never be opened to commerce. 


Dutch Submarine Telegraphy.—A project for the sub- 
mersion of a Duteh American transatlantic eable has received 
the official sanction of the Government of the Netherlands. 
The cable is to be laid so as to pass the Azores, and if the 
French Government gives its consent it is to touch the eoast 
of France. The line is to be in operation within three years. 

Staten Island.—It is proposed to connect Staten Island 
with New York, by means of a bridge to be erected from 
the northern shore to Ellis’s Island to connect there with a 
ferry communicating with New York in four minutes. The 
cost of the proposed bridge is estimated in round figures 
at 1,000,000 dollars. An Act for incorporating a company 
for the construction of the bridge has become law and the 
works are expected to be commenced at once. 


Bombay.—Captain Tulloch, of the Madras engineers, has 
been appointed executive engineer to the Bombay munici- 
pality. Captain Tulloch has assumed the duties of his office 
this month, 


Street Railways in Ottawa.—The street railway system 
has been introduced into Ottawa, the legislative capital of 
Canada. A, line two miles in length will be brought into 
operation next month. 


Vontreal Ocean Steamship Company.—The fleet on the 
main line of this company, between Montreal and Liverpool, 
consists of the Seandinavian, the Prussian, the Austrian, the 
Nestorian, the Moravian, the Peruvian, the Hibernian, the 
Nova Scotian, the North American, and a fine vessel of 3500 
tons burthén, now nearly completed, and to be named the 
Assyrian. he fortnightly line between Montreal and Glas- 
gow comers the St. David, the Ottawa, the St. Andrew, 
the St. Pat¥iek, and the Damascus. The Montreal and 
Liverpool freight line consists of the Germany, the European, 
and the Caspian. The line plying between Liverpool and 
ports on the European Continent as a feeder to the main 
line consists of the Norway and the Sweden. The company 
besides its steamships, has a fleet of eight iron and sixteen, 
wooden sailing ships, to say nothing of tenders, barges, and 
lighters. 3 


Intercolonial “Railway.—The buildings and works of this 
system at Moncktbn will cover about 60 acres of land. The 
line will, Re doubt, acquire considerable importance in e by 
no means femote future. 


Belgiam: Metatlurgy.—The Belgian iron trade continues 
active. The Cockerill Company ts about to extend its ap- 
sliances for the production of Bessemer steel. The Jupille 
Rolling Millis Company is also about to extend its production. 
The same may be said of other works. 


Indian Railway Revenue.—The total revenue of the rail- 
ways of British India last year was 5,512,9164. as compared 
with 5,145,9571. im 1868. The mean extent. of line open in 
1869 was 4128 miles. The average weekly receipt per mile 
worked last year was 25/. 14s,, ag compared with 267, 2s. 
in 1868. 

Coal in Burmah.—A short memorandum has appeared 
from Mr. W. Theobald, jun., on the results of the geological 
survey of British Burmah for 1869-70, The section of the 
country examined is that part of Pegu lying west of the 
Irrawaddy from the frontier to the parallel of Wyansung, in 

, and salt springs have been discovered. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN 


Wednesday. } 


Mipp 
The Cleveland Iron en was again 


was 
Vin, 68s. for No. 3 and other qualities of pig in 
little was done for immediate delivery, 
owitig to the scarcity of all kinds of iron. The orders booked 
were, as has been the case for several weeks past, chiefly for 
delivery over 1871. Since our last notice, B. Samuelson and 
Co., of the Newport Iron Works, Middlesbrough, have blown 
in two splendid new furnaces, which makes total now in 
blast in the North of E 106. pe le pana 


being built for the English Government. The vessel is to be 
named the Swifteure, and is constructed from .designs sup- 
plied by Mr. E, J. Reed, C.B., Chief Constructor to 
Admiralty. In this vessel Mr. Reed is endeavouring to 
combine in one vessel the advantages of the all-round firing 
of a monitor along with the heavy direct firing of a side 
battery, and at the same time to carry out the principle re- 
cently found to be advantageous and economical to the 
country, viz., of building short powerful ironclads capable 
of carrying two batteries of the ordnance now used in the 
navy without sacrificing od or sea- worthiness. The 
Swiftsure is a frigate of 3892 tons register, and 200 ft. 9 in. 
in length over all. Her 73 between perpendiculars is 
280 ft.; extreme breadth 55 ft.; extreme depth amidships, 
from deck over battery to the keel, 36 ft. 6 in. 


The Tynemouth Light.—Some time ago we alluded to the 
proposed abolition of the Tynemouth Light and the substitu- 
tion of a light on Souter Point, At the monthly meeting of 
the River Tyne Commissioners held a few days ago, the fol- 
lowing report of Mr. Ure, the engineer, and Messrs. Lishman 
and Messent was unanimously agreed to: **The light had 
existed for nearly two bundred years, and was essential as a 
leading port light for a safe navigation of the entrance; it 
was better situated than one at Souter Point for coasting pur- 

,o8es by reason of it being less liable to be dimmed by smoke. 

ps he reference to the magnitude of the shipping frequent- 
ing the Tyne, as also the increasing use of the port for refuge 
purposes they considered that the interests [of navigation 
would be best served by retaining the Ty th Light on 
its present site so as to be above the smoke (say about 50 ft.), 
when it would be seen in all circumstances except fog at a 
great distance.” It was resolved to forward copies of this 
report to the London Trinity House requesting that effect 
be given to its recommendations. 


The Tees Conservancy Commissioners—The monthly 
meeting of this.board was held at Stockton on Monday, and 
it was agreed to ask for tenders for a new dredger in order 
to more efficiently carry on the work of deepening the river. 
It was stated that during the past month 65,000 tons of 
material had been raised at the 9th buoy, and 7600 tons at 
Stockton. During the month the exports from the Tees had 
been the largest of any port on the coast with the exception 
of the Tyne. 


The Coal and Coke Trades.—The prosperous condition of 
the iron trade keeps the coal and coke trades in a very 
healthy state. On Tees-side thousands of tons of coal are 
daily brought down the Darlington section from the South 
Durham pits to the dlast furnaces and finished iron works. 

Working Men's Art and Industria! Exhibition at Hull,— 
Arrangements for this exhibition are progressing satinfae- 
torily. The building is completed, and workmen are now en- 
gaged in fitting up cases on which articles are to be exhibited. 
A valuable collection of pictures are to be forwarded by the 
authorities of South Kensington Museum. The committee 
have arranged for the exhibition of an immense number of 
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Manchester, June 15, 1870. Evans Laren. 
{Mr. Leigh’s remark that the requirements of a ferry for 
conveying railway trains across rivers (euch as the one 
alluded to as working at Detroit), and for a service subject to 
the heavy wéather of the Channel are widely different, is 
quite obvious, and we nse Lect = werd it. It wis the 
originality of the idea we di , which our correspon- 
dent asill 4 tly wishes to claim. The boat for the rail- 
way transit between Windsor and Detroit, crossing over the 
narrow strait which forms the water communication between 
the great lakes and ‘the Atlantic, and whith makes con- 
nexion with the Great Western of Canada and the ae 
Ceritral Rajlroads, has, it is true, been in work only a few 
years, sinte 1862'in fact; but in 1850 a steam railway ferry 
was built at Windsor, and worked for carrying gobds trains 
by the Grand Trunk of Canada Railway, at Pomt Edward, 
close to Lake Huron (sce Kxereenina, vol. iii. page 60) . 
We need only instance further the railway ferry which long 
worked upon the Susquehanna river, to show that such a 
system existed in America years before Mr. Leigh proposed 
his Channel echemé. This boat started in 1855 to replace 
one Of smaller dimensions previously used, had a line of 
rails Jaid upon an wu deck; and was weed until a bridge 
was completed for transfer of goods and passenger 
trains, This vessel is also described in the same volume of 
Exorsexntne, page 3. The floating railway across the 
Forth and Tay ferries, completed long before Mr. Leigh's 
seheme be a nat a be — eta 4 of 
i of iden. this + ease, also, jes 
Lie, Polio the 16 ft. tide, which had to be provided for. 
As we Fema inst week, Mr. Fowler's scheme excludes 
no others from the field, which is open to all, but we think it 
somewhat unreasonable, that Sp — a aflvanced with 
his project, he should be aec 80 fre plagiarism or 
a "To our certain we evn, A te ‘Tagh is not the firat 
Channel es» i se who has ta dated want 
Mr. Fowler and who has complained of a similar want 
of co . No one will be more ready than ourselves to 
the merits of Mr. Leigh’e , oF to advocate 
its construetion when be proves ite superior efficiency 
cheapness, as compared with Mr. Fowler's project, but we ima- 
ine that considerable delay will yet take plnee before the 
) non is sufficiently advanced for detailed ieiem.—~ Ep. B.) 
Weer Inpias pen oe “ow Amxnicay T at Liverpool of 
—Intelligence was, uesday, received 
Sir Charlies s safe ctsival ab Jemuhion feral paopece 
of comp arrangements for laying the above-named 
cable. The Dacia, about whose safety « mischievous 
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curiosities. 


Se veh shauan, codec cb satel an otha 
once commenee laying the cable. 3 
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HYDRAULIC COAL-GETTING MACHINE. 


DESIGNED BY MR. J. GRAFTON 


~ “ity 


—— 


Ix the course of our account of the Conversazione at the 
Institution of Civil Engineers the week before last we noticed 
briefly am ingenious arrrangement for wedging down coal, 
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equal to one shilling a 


~S 


in many collieries the cost of holing is 


ton, and the average sale price is diminished from one to ten | 


| shillings a ton by the formation of slack, so that the success- 


designed by Mr. J. Grafton Jones, of the Blaina Iron Works, | 
Newport, and we now publish engravings which will enable | 


us to explain the construction of this apparatus more fully. 
The machine is constructed of the best hammered cast steel, 
and weighs, complete, only 40 lb. 


Referring to the annexed | 


section, p is the wedge, and qq are the blocks of steel, be- | 


tween the inclined surfaces of which the wedge is driven, 
thus causing them to move outwards. The blocks, ¢ ¢, are 
———, from moving in the direction of the wedge by the 


ful application of the hydraulic wedge to effecting a reduction 
in these items of cost is a matter of serious importance. 
Altogether, the machine we have described is planned with 


much ingenuity, and it bears evidence of all its details having | 
to those numerous structures 


| that have been erected round 
| the coast, and which now form 


been designed with great care and attention to the duties 
they would be called upon to perform. : s 
Besides the section already referred to, we herewith publish 


| a sketch, Fig. 1, = arrangement for drilling holes 


ars, rr, which form an abutment for them, and which are | 


made connected to, or in one piece with, the ram cylinder, k k. 


This arrangement, introduced by Mr. Jones, is the foundation | 


of all the subsequent modifications of the hydraulic —- | 
t 


In the machine we are describing the water is forced into the 
cylinder, k, by the screw, ¢, which works in a cylinder of one 
half the area. When the screw, c, reaches the end of its stroke 
a steel plug, J, is screwed down, preventing the return of 
the liquid. The screw, ¢, is then slacked back, and water 
rushes into the barrel, a, 
serew plug is then turned closing the entrance to this reser- 
voir, and the plug 
peated, three strokes of the screw ram driving the ram, 0, 
to the full extent of its stroke. 
in the reservoir, f ; 


for the machine; while Fig. 2 shows the machine breaking 
down coal, and Fig. 4 represents it in use for forcing coal out 
of the solid. 


Arro-Srzam Exeinzs.—In the course of a recent article on 


| aéro-team engines, the American Artizan speaks of the Warsop 
| engine as follows: “ Aside from the means, neither very new 


from the reservoir, f, Another | 


|, being unscrewed, the operation is re- | 


nor very striking, of insuring the distribution of the hot air 
through the water in the boife 

differ much from other steam-and-air engines previously 
made. Some years ago, we saw a published statement of a 
steam engine used in an industrial establishment at Muhl- 
house, France, which was converted into an aéro-steam 


| engine by the sitnple addition of a pump to force the air into 


A partial vacuum is created | 
so that, by unserewing both the plug | 


valves, the ram, o, may be worked back, and the fluid used | 


over again, the reservoir seldom requiring to be recharged 
The only limit to the pressure that may be applied with this 
instrument is the strength of the tension bars, ss, which 
are calculated to stand a strain of 50 tons, and as the wedge 
is inclined so as to multiply the pressure 


the boiler. A very considerable increase of power was said 


to be secured, but its success does not seem to have con- | 


tinued long, and it may be that it was not the last of the 


| class destined to the same destiny—the difference between 


by four, a strain of | 


200 toms may be put upon the mineral. This can be applied 


by one man using the short lever at the end of the screw. 


The most serious objection to the use of the hydraulic | 
| manufacture of which they have long made a speciality. Mr. 


wedge was the difficulty in drilling the holes, in which the 


instrument could be inserted ; this has been overcome partly | 
by the improved construction now adopted by Mr. Jones, by | 


which the diameter of the hole required is reduced by very 
nearly one-half, and secondly by the construction of a light 
hand-drilling machine, by which holes can be drilled in a tew 


minutes to the required depth, while perfectly straight holes 


ean be drilled in slate and brick as well as in coal, and the 
wedge used for ripping down gate roads, so that viewers and 
coal owners can now no longer plead any necessity for the 
use of powder in coal workings 


heating the air from the steam in the boiler or the furnace 


result.” 

Divine Apraratvs.—Mesers. Sicbe and Gorman, engi- 
neers, of Denmark-street, Soho, have recently issued a care- 
fully prepared catalogue of the machinery and apparatus, the 


Siebe, the father of the leading member in the present firm, | 


was indeed the first engineer who worked out and reduced to 
a practical solution the difficulties of individual labour below 
water. It ig half a century now since he first established his 
business in this country, that from smal] beginnings has pro- 
gressed steadily and profitably up to the present time. The 
almost universal adoption of his mechanical appliances by 
nearly all the European Governments, in addition to our 


| own, need not be mentioned here in proof of the reputation 


The steady action of the wedge is a source of economy, in- | 


asmuch as it does not shatter the coal like the action of ex- 
plosives; with tender coals this is a matter of great im port- 
ance. But there is another and most interesting application 
of the hydraulic wedge, this being nothing less than pushing 
the coal out of the solid without any previous holding. This 
has been suceessfully accomplished in several seams of coal. 
Larger machines are necessary for this work, the most 


powerful yet made being a 500-ton machine 34 in. diameter, | 
| information, whilst at the same time the reputation of the 


weighing complete about 100 lb. The advantages of dis- 
pensing with holing (when it can be done), are first, a saving 
of labour, and second, a saving in the amount of slack made ; 


recognition of the efficiency of his apparatus is equally well 
acknowledged by the fact that, in most engineering works 


that require the assistance of divers, Siebe’s appliances are | 


employed. The catalogue which the new firm of manufac- 
turers has just published, shows the extended uses to which 
their diving dresses have been applied, and all of the 
numerous illustrations represent their actual applications. 
We would direct the attention of those whom it may specially 
interest to the catalogue, which contains all the nece 


manu facturers is an ee for efficiency of design 
and excellence of w p- 


WORKS, NEWPORT, MON. 


r, this engine does not seem to | 


| boats. 


| he has acquired after fifty years’ labour, while the general | an te oe 
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Orvexstna or Eastrourne 
Prer.—On Monday last, the 
new pier, now in course of com- 


| pletion at Eastbourne, was offi- 


cially opened by Lord Edward 


| Cavendish, son of the Duke of 


Devonshire. The pier is similar 


a striking feature in every sea- 
side resort of any pretensions. 
It was designed by and is being 
carried out by Mr. E. Birch, of 


| 7, Westminster Chambers, by 


whom the first pier of the kind 
was erected at Margate about 
sixteen years ago, and who has 


| been the designer and construc- 


tor of those at Brighton, Scar- 
borough, Blackpool, and most 
of the other watering places 
around the coast. The new 


| pier when completed will be 


about 1000 ft. in length, with 
a minimum width of 22 ft., in- 
creasing to a width of 135 ft. 
at the head, which is of a trian- 
gular form, and provided with 
all necessary facilities for land- 


under it being apparently too slight to materially affect the | ing end ebatiing | a. 


from steam vessels and pleasure 
arrangement of 
weather screens ie of glass, 


| and which has succeeded so well 


at the Brighton pier, has been 


| adopted here. Along the entire 


length of pier the seat accom- 
sodiation, which is a distinctive 
feature of the piers erected by 
the same engineer, has been pro- 
vided. The entire superstruc- 
ture rests on iron columns fixed 
into the ground by means of 
west pov The work has been 
carried out by Messrs. Head, 
of the 
Teesdale Lron Works, Stockton- 
on-Tees. 


Ratiway Gaver rs Isp. 
—It has been taken into se- 
rious consideration to reduce 
the gauge of 5ft. Gin. to 3 ft. 


| 6in. on the Sind and Pesha- 


wur State Railways. Lord 

Mayo is su to be in 

favour of latter.— Indian 
: orcs. 
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REDUCING GEAR FOR STEAM ENGINE INDICATORS. 
DESIGNED BY MR. WILLIAM SCHONHEYDER, ENGINEER, LONDON. 


Amonast the exhibits at the recent Conversazione of the 
Institution of Civil Engineers noticed by us the week before 
last, was a very useful addition to the steam engine indiea- 
tor, namely, an arrangement of reducing gear, shown by Mr. 
Lewis Olrick. Of this gear, which has been designed by Mr. 
William Schénheyder, the chief draughtsman at Mesaers. 
Simpsons and Co.’s works, Pimlico, we now publish en- 


gravings. The apparatus consists of a drum, A, having a | 


helical groove in its periphery, this drum being mounted on 
an axis, B, which projects beyond its bearing on one side. 
and to which the cord, C, from the indicator is fixed, instead 
of being connected, as is ordinarily the case, to the lever 
or other contrivance by which the motion is taken off from 
the crosshead of the engine to be indicated. 

In using the apparatus, the cord, D, which is wound upon 
the drum, A, is eonnected to the crosshead or other convenient 
point of the engine to be indicated, and the proper proportion 
between the stroke of the engine or the part of the engine froin 
which the motion is taken, and that of the circumference 
of the drum upon which the indicator card is fixed, is simply 
obtained by putting small wooden cylinders on the spindle, 
B. Within the drum, A, is a strong spiral spring, E, which 
always keeps the cord taut, and thus, as the engine performs 
its stroke, a reciprocating rotary motion is imparted to the 
drum, which, in its turn, im s the same motion to the 
card fixed on the drum of the indicator, through the cord, C, 
which is wound on the axis, B, or on the wooden cylinders 
fixed on this axis. 


ratus is an exceedingly useful and handy one, as all that 
to be done, after the indicator is fixed to the steam cylinder, 


From the above description it will be seen that the — 
8 


is to attach the cord, E, either to the crosshead, parallel | 
motion, or other convenient part of the engine, and an indi- | 
eator diagram can immediately be taken, thus saving the | 
usual waste of time in rigging up a set of levers which may | 


not be applicable to an engine, and which even if it is 
so applicable is generally too cumbersome to carry about. The 
reducing gear can easily be applied to the ordinary Richards 
indicator, as shown above. 





Tue Society op Excryeers.—At the last ordinary meet- 
ing of the Society of Engineers, held on the 15th instant, 
Mr. William Adama, t,in the chair, the adjourned 
discussion on the paper “ On the Patent Laws,” read by Mr. 
W. Lioyd Wise, on the 2nd of May, took place. The follow- 
ing resolution was pro} by Mr. Lewis Olrick, seconded 
by Mr. Edward Field, and carried, viz.: “That, in the 


opinion of this meeting, the granting of exclusive privileges | 


of limited duration for the encouragement and reward of = 
ventors tends largely to _ the industrial progress anc 
commercial prosperity Great Britain; and, further, that 
the abuses which attend the present patent system, as now 


administered, are capable of removal by suitable amendments | 
in the laws, and that, therefore, all practicable means should | 


be adopted for obtaining this important object.” Amongst 
the visitors present, who took part in the discussion, were 
Messrs. Macfie, M.P., Webster, Q.C., John —~" N. 
Lawson, W. W. Wynne, Campin, Murdoch, &., &c. Mr. 
Frederick Alexander Baumann, of the Vauxhall Iron Works, 
was balloted for and duly elected a member of the Society. 
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GLAS’S DECORTICATING MACHINE. 
We illustrate on 
corticating machine, 
Mr. Anton Joseph Glas, of 6, W 
which appears to us to be well 
those interested in the improvement 
flour mills. We do not intend to enter here into an enume- 
ration of the advantages attending the decortication of 
wheat, or of the difficulties by wiles hs camynng om =6 Oe 
surrounded, propose on an early occasion to 
treat of the subject fully; and we shall therefore, for the 
resent, confine ourselves to a description of the machine we 
gs on page 428, Fig. 1 is a 
. 2, a transverse section ; Fig. 3, 
a side elevation: and Fig. 4 an end elevation of the appa- 
ratus; while Fig. 6, on the present page, shows 
which we shall give a description presently. 


ing of the attention of 
the products of our 


illustrate. In our 
longitudinal section ; 


io] 








According to Mr. Glas’s plans, the grain may be treated 
\n either the dry or wet state state, the . 
preferred. In the first instance the dry grain is placed in a 
wire gauze cylinder, a, in order to separate from it the dust, 
stones, straws, or other foreign matters with which it ma 
be mixed, and after having 
is subjected to the action o' : 
| the fan, #, so as to separate all the lighter matters which are 
the grain, and which cannot easily be 
separated from it in any other way. Next, if the grain is to 
itted tothe wetting process, this 


of the same size as 


be moistened, it is su 
being affected by admitting to the grain 
the pipe, ¢, to moisten it to the desired extent, and by sub- 
jecting it to the action of an Archimedean screw, 6, combined 
with stirrers, b'. By these means the grain is kept in motion 
| and is moistened uniformly at all 
which is not absorbed b 
| perforated trough, ¢, be! 

through the moistening a 


, while the water 
it is allowed to escape through the 
‘ore the grain has passed completely 

through these operations, it is 
apparatus, one arran 
which we illustrate. In our engravi i 


surrounded by a cylinder, ¢, w 
4 
line having a contrary pi 
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and Archimedean serew, g, a8 well as to the cylinder, ¢, sur- 
rounding it, iy given @ Frotative motion, the of 
Ge ae d, being in the opposite direction to that of the 
L + @ 
"Thus in thie arrangement the is forced towards the 
ctiroers Uy ho Aetienedee SS ee 
motion by the stirrers, d' and ¢'. upon the 
grain caused by the Archimedean screw, with the 
agitation produced by the stirrers, oe. 
bing friction the particles of the grain, the de- 
cortieation as well as the separation of the germ is thus 
effected by the frictional contact of the particles themeelves 
withost Ss: Se ge Seer ere or cutting the inner 
rnel. 
At the same time, through the action of the 
Archimedean screw and sti ma ge ° 
motion imparted to it, which carries 
end of the where, according to 
we are now ing, it is discharged into an annular space, 
h, surrounding the cylinder, ¢, already mentioned. Here the 
of’ treatmen’ explained is bet with 
een ering ee eS Cae ee g added by 
the pipe, e", on the , &', as shown. Here the 
gral is acted Span sey IF Se eee 5 
trom the outer surface Ect wage: we it 
was vious! passed. loheee epttaen, 4 iteelf sur- 
poll =: f= A sheet-iron , J, the annular 
space, 4, between the two cylinders that to which we 
have The outer cy » Js iw cloned at 
both ends, and is fixed at the foremost end on the shaft, d, 
so that it revolves im the opposite direction to the inner 
cylinder, ¢, which carries the stirrers, e' andi, The grain 
the inner eylinder, ¢, is by means of « short 
Archirosdean screw, k, ized on the exterior of the linder, 


and is made to traverse this space towards the hindmost end 
of the apparatus, being subjected on its way to the action of 
the stirrers, i, cting from the exterior of the inner 


de- |’, also the husks wil to a great extent, be discharged 
through the i 


perforations in the outer cylinder, j, When the 
in reaches the hindmost end of the annular space it is dis- 
charged through holes, /, in the circumference of the outer 
cylinder, j, into another apparatus, A, which is connected by 
cone, oot a . ‘ 
The apparatus, 4, which now receives the grain, consists 
of a perforated sheet-iron cylinder, n, set horizontally, this 
cylinder being traversed by a shaft, o, having arms, o', which 
su port iron bars covered with india- ia-rubber, p, and bent into 
° helical line of such pitch that each bar es but one half 
turn in the whole length of the cylinder. This shaft has a 
i motion mapested 6p 8, wete ie een © 
a r 


also effected toa great extent. 

If it should be found desirable to dry the grain still more, 
Mr. Glas proposes to use an apparatus consisting of « 
clined surface of wire gauze of area, there bing 
duced underneath this surface a blast of air, which acts 


desirable. 
After the grain has through the operations above 
described, and is com. ly decorticated, as well as free from 


it i it into the fan elevator, r, which throws 
it through this eytinder {t nae Oe re ae. : 
nts of air, a', produced by 


grain up through the t, r', into the hopper, s, where 
it is subjected to the action of a number of currents of air, +, 
which azo yrodusod by the fon, 2, 60 as to eepsente Sp gee 
into two or more different sorts, as may be accord- 
to its qualities, and atthe same time all the husks or other 
extraneous matters, should any such still be mixed with the 


1 to grain 
forward is great. The use of these discs will enable the i- 
cator to be fed, with certainty under any desired head pres- 








for cattle, &e., for conveyance to the show yard 
ont | ml lo Fa Scones ts sal mot 
and number i eq 

_ an other mectings of this successful society, 





| @, on the shaft, d, first mentioned. 
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THE SEW ERAGE OF EXETER. 


Cowmpenrp from @ sanitary point of view the city of 
Exeter is not one of the most favoured spots upon the face 
of the earth Its location and physical formation are 
favourable to the operations of the sanitary engineer; but 
somehow or other he has not yet been allowed to work there 
the magic charm by which he has reduced the death rate 
in many other cities and towns. Exeter, therefore, is neither 
notorious for the lowness of its death rate, nor celebrated 
for its perfect system of sewerage, and with ap increasing 
population matters do not improve. But when things come 
to the worst they usually mend, and the condition of the 
river Exe not being at the present time of the first order, 
the lecal board bave found it necessary to instruct their 
surveyor, Mr. Charles FE. Ware, to consider and report 
upon the best means of improving the city in respect of its 
sewerage. That gentleman obtained the assistance of Mr. 
W. A. Black, C.E., of London, and they together have in- 
vestigated the whole question of the disposal and utilisation 
of the sewage, and have embodied their views in a report, a 
copy of which bas recently been received by us. This in- 
formation contained in this decument has been carefully 
digested, and the subject bas been ably and impartially dis- 
cussed. ‘The different methods of treatment of sewage are 
condensed under three heads, viz., treatment with chemicals 
or precipitation, filtration, and irrigation. Each of these 
processes is carefully reviewed, the chemical analyses and 
practical results being given, and the advantages and dis- 
advantages being stated. Reviewing the whole question 
we fully agree with Mr. Ware in acknowledging that if it 
were possible to manufacture at a moderate cost a valuable 
portable manure from sewage, there would be a large sale 
for it, and we should considerably increase the fertility and 
wealth of the country. It does not appear, however, that 
we have at the present time any process which accomplishes 
this in a satisfactory manner, so that we must look to irri- 
gation as the beet method of treating sewage. The various 

hemical processes are all open to substantial objections, 
The system of filtration through suitable soils is effective, 
but it requires to be dene on a large scale. Besides, an 
alternate system is necessary in order that the air may have 
access to the filter beds, and a nuisance is likely to arise 
from the collection of objectionable matter on the surface of 
the filters, especially in hot weather. The use of sewage in 
irrigation is in reality a filtration of the best kind, plus a 
conversion of its filthy contents into valuable products, 
The Rivers Pollution Commissioners after carefally investi- 
g the question arrive at the conclusion that irrigation 
for the nuisance with 


gatir 
is a safe and trustworthy remedy 
which towns have to deal. 

On every ground, then, irrigation appears to be the best 
of the sewage of towns; it therefore be- 
in the next place, how the principle 
This city, with a prospective 
extending over an area of a 
tare mile, lies for the most part on 
high ground, naturally drained towards the river. By the 
present system the bulk of the is discharged 
into leats, which are thus converted into open sewers, and 
which flow through the lowest and most tifickly populated, 
and naturally most unhealthy part of the town. Mr. Ware 
therefore proposes, in the first place, to construct intercept- 
ing sewers in which to collect the sewage, and carry it 
away from the city to a point between the river and the 
canal beyond it, and there to establish sewage works. It is 
there proposed to irrigate an areca of about 700 acres of 
land, extending over part of Alphington and the Exminster 
Marshes. It is a gravelly soil, and there appears every 
reason to expect the co-operation of the landowners. They 
certainly will neither consult their own interests nor ex- 
hibit much sense if they raise any objections, seeing the re- 
markable results that are obtained whenever sewage irriga- 
tien is properly carried out, To apply the sewage of 
Exeter to the land it will be necessary to cross the river 
and the canal, the important point of distributing the sew- 
age as far as possible by gravitation being kept in view by 
Mr. Ware. Exeter extends over the part of two water- 
eheds of which the High-street, which runs at right angles 
to the river, may be taken as the dividing ridge. There are 
thus two distinct systems of sewers to be dealt: with—the 
north-western and the south-eastern. It is proposed tocon- 
vert the latter system into a high-level sewer, which will 
be carried across the river, and under the canal beyond by 
&@ syphon arrangement by which means the sewage will 
command any of the land already referred to that it may 
be wished to irrigate. The sewer will be carried over the 
river upon piers, which Mr. Ware proposes shall also sup- 
pert a foot bridge by which a twofold advantage will be 
gained above and beyond the mere conveyance of the sew- 
age. The point at which the sewer will cross is a sufficient 
distance from the Exe bridge to render a foot bridge a great 
convenience, whilst the establishment of a small toll would 
afford a source of revenue to the corporation. 

The north-western, or low level sewer presents a few 
tlifficulties in comparison with the high level, in conse- 

juence of the numbe or of leats to be crossed and the lowness 
of the land. But these difficulties are not, of course, in- 
supéerable, they only involve a little extra engineering, 
which is nothing, and a little extra cost, which ought to be 
nething, where life and health are concerned. After con- 
necting and gathering up the present system, this sewer 
will reach the river at the point where the high level sewer 
crosses it. There it will be carried under the river, and will 


plan for disposing 
comes necers ry to see, 
can be applied to Exeter. 

population of about 40,000, 
little more than one 


cit 


city sewage 


disc harge into a reservoir capable of containing six hours’ 
maximum flow im wet weather, or twenty-fpur hours of sew- 
age in dry. To raise the sewage from this point it is proposed 
to fix three engives, of 15 horse power each, one of which will 
always be kept as a reserve, With this power the sewage 
ean be delivered to any locality below 
a point within the limits of the area pro 
gated. The high-level sewer will carry 
the sewage of Exeter to the point of deli 
conveying the remaining twg-thirds. 

Another point mooted in the 
the first importance as regards s~ b 
even assuming a good syatem of s@wferage 
which has been hitherte 
that is the ventilation of thé 
marching steadily on after 


the maaner of their 
turning them neither to the ‘Fight nor to the left, but 
steadily facing plague and tsa te have been 


quite heedle <8 “of the fact that generat 
provided io will force its f 


gases, and that if outlets are 
into be ey to the 
the 


way through the drainage 
special discomfiture of the infalitifants, 

tage of both doctor and uriettaker. occurs mere 
particularly in the higher letalities of the town, where 
the inhabitants have doubtigggie¢onsidered themselves 
particularly safe from the pemious influences of sew- 
and being due to theciteumatance that the gases 
ascend and accumulate in Wie seer parts of the 
sewers. Provision, however, ™ “made | xy Mr. Ware for 
thorough ventilation of all the sewer#, and now that the 
inhabitants have been made aware of the risks they run in 
this respect, they cannot possibly longer object to be pro- 
tected from the evil. Upon Shea whole, we consider the 
comprehensive scheme laid down.by Mr. Ware to be well 
ptance of, and adoption by, the local board, 
no time in raising their city in 
the sanitary scale. The cost will not be exorbitant, the 
total estimate being only 31,5001, which provides for abont 
34 miles of sewer, a pumping station, and engines to deliver 
on the west side of the canal, with suffielent head to irri. 
gate the lands below Alphington bridge. Our knowledge 
of Exeter long since convinced us of its gréat reticence in 
sanitary matters. Although during our sojourn there oar 
rest has been disturbed at the most unearthly hours by the 
rattle and scrape of a young army of street cleansers, we 
have found sufficient in the outskirts and lower parts of the 
ancient city to assure us that all was not done when the | 
wlished, and to bring forcibly before our mind | 


age, 


worthy the acc 
who should certainly lose 


surface was | 
the old stery of the outside of the cup and the platter. 
the citizens arouse themselves now that the question has 
been fairly started, “lest,” say they, “we be 


men.” 
RAILWAY STATION AT BERLIN. 


the 
Berlin and 


situated in the eastern district of 


originally only for the line between Frankfort | 





| sequently when the Breslau extension of the railway was 
completed, the alterati mms required were of an insignificant 


character. In 1852, however, the Prussian Government 


in-coming and out-going passenger traffic, and that the 
goods sidings be all taken off the majn lines at the entrance 
to the station. 

Srd. That a cattle depot be built independently of the 
station, with sufficient sidings leading into it. 

4th. That the shunting of lines be so arranged that every 
facility is given to the goods traffic, and in such a way that 
when the goods traffic on the Berlin local line be sufficiently 
increased, separate shunting lines be given to that line. 

5. That a junction be effected between the Lower Silesian 
Railway and the Berlin Metropolitan line, then in course of 
construction, while the already existing junctions with the 
Berlin local connecting lines (which join the chief stations 
of the different railways running from Berlin, whilst the 
ee hi a will shortly be opened to accom- 

ttatin | were not to be interrupted. 

6. mar? Soo ate of suffiiemt’mumber and capacity, with 
platforms for the loading aiid unloading of raw products, 
ged for military purposes, were to be provided. 
sg, oy oe ace Was to be provided, together with 
wary for storing coals. 

& Locomotive sheds of sufficient convenience and capacity 
‘were to be provided, 

9. That repairing shops should be arranged in such a 
@anner slit the central works, at present situated at Frank- 
fort-on-the-Oder, may, féund desirable, be shifted at a 
future time. 

10. Phat the passenger station 
goods depét by four lines of rail. 

In order to conform to the above conditions, sufficient 
land and houses in the vicinity were purchased to effect 
the connexion between the goods station, and to make the 
required separation between it and the passenger station. 
In the direction of Frankfort-on-the-Oder, the building and 
works are extended as far as Rummelsburg, so that its 
total length is 1.84 miles. 

Before the desigus for the new station, which are repre- 
sented on thé accompanying two-page engraving, in cross 
section and side elevations, were finally adopted, it was the 
intention to erect a station building in common between the 
Lower Silesian and the adjoining Eastern Railways, before the 
space now occupied by the structure we have illustrated. This 
intention was soon abandoned for various important reasons, 
andthe construction of an independent building for the 
Lower Silesian Railway was finally decided on. It was 
determined that the main roof of the station, which divides 


be connected with the 





Let distance of 15 ft. 


all dead |to this part of the station of 


in one clear span. 
Tne Berlin terminal station of the Lower Silesian railway, | disposed that arriving or departing passengers are protected 
town, was intended from the weather by covered approaches, and the vestibules 


on-the-Oder, which was opened in 1842, and four years sub- | 


and every such apartment contains a refreshment bar. 


the rooms, offices, and platforms of the up trains from those 
| of the down trains, should contain five lines of rails, with a 
7 in. from centre to centre, the width 
|of each platform being 24ft., giving a total clear width 
120 ft. The height of 
le at is 8 in., and, as no 
or supports were permitted between the lines 
the platforms, the roof was made 
The principal entrance and exits are so 


| the platforms above rail 
columns 
of rail, 


or upon 


and waiting-rooms are sufficiently large to prevent any in- 
convenient crowding, while the booking offices and luggage 
stores are placed as near together as possible. Distinct 


waiting-rooms are provided for each class of passengers, 
A 


took over the inant and from that date the traffic steadily | private suite of chambers with their own approach is _pro- 


increased, until extensive additions were made necessary, 
not only in the dept itself, but upon the line also. In 
1855 additional rails were laid between Berlin and Breslau, 
and during the following year new goods and running sheds 
were built. These numerous alterations and extensions 
had, however, their limits, and in 1860 it was evident that 
the station must be removed to make way for a larger and 
more complete building to accommodate the still increasing 
traffic, the passenger accommodation, as well as the goods 
depét, being entirely insufficient. The platforms for the 
arrival and departure trains were too high, too short, too 
narrow, and no longer fulfilled the Board of Trade require- 
ments; the waiting-rooms and booking and other offices, 
for arriving and departing trains, were inconvenient, and 
far too limited, and the station presented generally an ob- 
solete, antique appearance, and had been patched and 
altered till the last. The Government determined therefore 
to rebuild the station entirely, though at first it appeared as 
though the contemplated change would be only partial, for 
the building extended already to the boundary line of the 
customs’ district of the town, and passing this would have 
been attended with great inconvenience to the traffic. This 
difficulty was at last removed after long debates between 
the Government and the city council, which resulted in the 
town and custom districts being abolished altogether. 
Another difficulty arose, too, from the fact that the new 
station had to be erected upon the site of the old one, so 
that the work could not be carried out without interrupting 
the traffic. This was ultimately removed by building a 
new station of the Eastern Railway, and as a junction ex- 
ists between this and the Lower Silesian line, the passenger 
traffic of the latter was temporarily transferred to the 
station of the former railway. 

In 1864, the Royal Commission appointed to regulate 
the work, decided upon the conditions which were to govern 
the erection of the new station, and the following con- 
clusions were arrived at: 

Ist. That the goods dep6t must be separated from the 
passenger station. 





2nd. That a sufficient number of rails must be laid, so 
that the arrival and departure roads be kept clear for the 


| 


struction of a traverser, as shown 


vided for the accommodation of the royal family. 

In accordance with the order of the Board of Trade, the 
administration building which stands immediately in front 
of the new station, and which contains the offices of the 
chief engineer and locomotive superintendent, the telegraph 
department, and other offices, was left untouched, and in order 
to prevent any obstruction of light, the station building was 
carried up only to such a height as was necessary for the con- 
in the side elevations in 
the drawings. The total length of the rails under cover, avail- 
able for standing room is 755 ft., and the space left unoccu- 
pied by the trains is entirely sufficient for crossings from one 
line of rails to the other, so that a traverser was found to be 
an invaluable addition to the station accommodation, afford- 
ing facilities to making up departure trains. 

(To be continued pes 


ENGINES OF THE 8.8. “SHAN-TUNG.” 

Iw the deseription which appeared in our last number of 
the engines of the s.s. Shan-tung, constructed by Messrs. A. 
and J. Inglis, of Glasgow, it was by an error stated that the 
condenser tubes were packed on Mr. J. F. Spencer's plan. 
This, however, is not the case, the packing used being that 


homeon’s-place, 


patented by Mr. David Marshall, of 2, T 
Feith, This packing was deseribed by us on page 184 of our 


last volume, and we now annex sketch showing, half-size, 
the aren employed in the condensers of the Shan-tung. 
The iil be sen, consists of an india-rubber ring 
ape teecalle placed im a recess in the tube-plate 





around the end of roy tube. 
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COMPOUND ENGINES. 

Lx the year 1776, when Jonathan Hornblower first 
began experimenting upon the expausion of steam in two 
cylinders successively, there were probably no engines 
in use supplied with steam at a much higher pressure 
than 2 or 3 1b. per square inch above the atmosphere. 
Viewed by the light of our present knowledge, the 
employment of the double-cylinder system under such 
circumstances appears little better than an absurdity, 
and it is not to ~ wondered that, after some years of 
trial, it was found that Hornblower’s engines could 
not compete successfully with the single-cylinder en- 
gines of Watt. To this result the fact that the inde- 
pendent condenser invented by Watt in 1769 was 
found to be a necessary adjunct to Hornblower’s en- 
gine, no doubt, in some measure contributed. Thus 
matters remained until early in the present century, 
when, almost simultaneously, Richard Trevithick and 
Arthur Woolf pointed out that, in order that steam 
should be worked expansively with economical results, 
the initial pressure must be much higher than had 
hitherto been used. Trevithick applied high-pressure 
steam to Watt’s ordinary single cylinder or Cornish 
engine, while Woolf revived and modified Hornblower’s 
engine, and, by working it with high-pressure steam, 
obtained results far beyond those of the original in- 
ventor. Woolf’s first engine was erected at Meux’s 
brewery in 1806, but it was not until some seven years 
later, when he took up his residence in Cornwall, that 
the second competition between single and double 
cylinder engines can be said to have fairly commenced. 
\t first the economy obtained by Woolf astonished 
the Cornish engineers, but ultimately they found that 
high-pressure steam applied to the single-cylinder en- 
gines panes equally good results, and thus, for the 
second time, the double-cylinder engine was beaten 
from the field by its more simple rival. 

The facts we have stated are well-known matters of 
history, and we should not have alluded to them here, 
had it not been that at the present time they possess 
a special interest. During the past ten years or so, 
the double-cylinder engine has been again revived, and 


both on sea and land results have been obtained with 
it which justify the opinion that in all cases where 
great regularity of motion, or great economy of fuel is 
desired, it is the class of engine which should be 
adopted. Of course such a complete reversal of the 
former decisions on the single rersus double-cylinder 
engine question is not likely to be at once universally 





not wanting those who either not or not 

able, to investigate matters for ves, fall 

upon the 7 of Hornblower’s and Woolf’s days, 
and, ignoring data, maintain that there is 
“nothing in” the engine. Under these 
circumstances it appears to us worth while to point 
out why the results of the rivalry between Watt and 


Hornblower, and Trevithick and Woolf cannot be con- 
sidered to apply at the present day; and at the same 
time to show why, in our opinion, the compound 
Pa is likely to take a still higher position in the 
uture. 


We have already stated that in the days when Watt} i 


and Hornblower were rivals the, pressures of steam 
used were so low that the degrees of expansion re- 
quisite to develop the capabilities of the double-cy- 
linder system were unattainable; and we may there- 
fore dismiss this competition as not requiring discus- 
sion here. In the eompetition between Woolf and 
Trevithick, however, the circumstances were different, 
and the pressures of steam and degrees of expansion 
used were such as have since been adopted in com- 
ound engines with highly satisfactory results. This 
veing the case, and it being also an undoubted fact 
that the double cylinder was eventually beaten by the 
Cornish engine, the question is asked by some engi- 
neers why, at the present time, compound engines are 
daily growing in favour. 

To be able to answer this question it is necessary to 
understand clearly what advantages the double cylinder 
possesses over the ordinary single cylinder engine. 
rhese are really but three in number, and of these 
three but one can be said to directly conduce to 
economy of fuel, the other two relating more to the 
economical maintenance of the engine, and hence 
affecting the consumption of fuel indirectly, Theo- 
retically, of course, the expansion of the steam in two 
cylinders successively possesses no economical ad- 
vantage over an equal degree of expansion carried out 
in a single cylinder, and practically there is a certain 
loss involved by the employment of the double cylin- 
der arrangement owing to the loss of pressure in the 
passages by which the two cylinders are placed in com- 
munication, Any loss due to this cause, however (so 
long of course as proper proportions are used), is far 
more than counterbalanced by the fact that in the double 
cylinder arrangement, the cylinder receiving the high 
pressure steam is never cooled down mach below the 
temperature of that steam, and the low-pressure cylin- 
der, in fact, forms a kind of heat-trap between the high- 
pressure cylinder andthe condenser. This fact, which 
constitutes the first great advantage of the double 
cylinder arrangement, has long been well known and 
recognised ; but there has apparently been in man 
quarters a disinclination to estimate it so highly as it 
really deserves. All, however, who have carefully 
watched the performance of compound engines—and 
especially engines working with high degrees of ex- 
pansion—must have become convinced that this ad- 
vantage is one of vast importance, and that it is almost 
to it alone that the high duty obtained from well- 
constructed double cylinder engines is due. 

The second advantage of the compound engine, and 
the one perhaps that is most generally attributed to it, 
consists in the regularity of motion which can be ob- 
tained with it and the facilities it affords for vastly 
reducing the sudden strain thrown on the moving parts 
at the commencement of each stroke. Of this advantage 
we need not speak further at present. The third advan- 
tage lies in the fact that with the compound engine the 
effective differences of steam pressure tending to cause 
leakage past the pistons and valves are much Jess than in 
the single cylinder arrangement, and the difficulty of 
keeping these parts tight is therefore greatly diminished 
and the friction reduced. This advantage is one of 
which we have spoken more fully on former occasions. 

We must now point out why the advantages we 
have enumerated va not enable the engines of Woolf 
to compete successfully with the Cornish engine, and 
to do this we must draw attention to a fact which, al- 
though it can seareely have escaped notice, has yet so 
far as we are aware never been advanced to aceount for 
the double cylinder being an unsuccessful rival of the 
Cornish engine. This fact is that the first and great ad- 
vantage which we have mentioned as attending the em- 


ployment of the double-cylinder system is possessed in a | pot 


great degree by the Cornish engine also. In other 
words it follows, from the manner in whieh the Cornish 
engine is worked, that but a small proportion of the 
surface exposed to the fresh steam from the boiler is 
ever reduced to the temperature due to the vacuum 
formed in the eylinder by opening the communication 
with the condenser, Let us consider, for instance, the 













Fs 







ff 





g 
& 





a 
‘ 
F 


aH 





effect due to the formation 


to the cooling the 
vacuum within the cylinder, is that which projects 
below the piston when the latter is standing at the 
top of the stroke. Thus, in the 15,645 square inches 
was included the internal surface of the cylinder for a 
length of 22} in., and of this length 8 in. wili extend 
below the piston when the latter is at the top of its 


stroke, But the surface corresponding to the length 
of 8 in. is but 2010} square inches, or bat little more 
than one-eighth of that exposed to the steam at 
full boiler pressure. Moreover, this surface of 
20104 square inches is exposed to the cooling motion 
due to the formation of the vacuum, for but a very 
brief period, whereas, in the ordinary double acting 
rotative engine those parts of the eylinder surface 
which hare eee most highly heated are exposed to 
the cooling action during an entire stroke, 

These facts, while they show that the double cylinder 
arrangement no such advautage over the 
Cornish as it does over the ordinary single cylinder 
rotative engine and thus explain to a great extent the 
result of the Woolf and Trevithick competition, 
afford also au important reason for the economy of 
fuel which has attended the employment of the Cornish 
engine. It will, in fact, be seen from what we have 
stated that in the Cornish engine the piston and 
equilibrium valve serve—although less perfeetly— 
much the same p as the second cylinder jin the 
compound system, and that, therefore, a competition 
between the double cylinder and Cornish i 
was a very different thing to the competition be- 
tween compound and single cylinder rotative engines 
such as is going on at the nt day. Moreover, in 
the competition with the Cornish engine, the 
and third advantages which we have mentioned as 
attending the double ¢ylinder arrangement, went 
almost "for nothing, and thus the result of the Woolf 
and Trevithick is altogether fully accounted for. 

We have said that we anticipate the more and more 
extensive adoption of the compound engine, and the 
reasons for this are, we consider, self-evident. As 
steam of higher and higher pressure is used, 
the action of the second cylinder in preventing the 
cooling of the surfaces exposed to this steam becomes 
of more and more importance, while, as higher degrees 
of expansion are resorted to, the greater equality of 
driving pressure obtainable by the double cylinder 
atrangement rapidly increases in value. The com- 
pound éngine certainly does not possess the charm of 
novelt but it possesses the — charm of having 
cn by its performances that it is well entitled to 
the esteem of users of steam power. 








CALCUTTA DRAINAGE, 


We have before us a file of papers relating to the 
above works, and their perusal is fraught with interest 
and instruction to all who are concerned in one of the 
greatest questions of the day, viz., the best means to 
be adopted for the preservation of healch in our large 
cities, and especially of our poorer fellow-subjects. 

The papers before us afford convincing proof of | 
fact that the necessity for measures of purification, 
and the desire of those who need it to be purified, are 
exactly in inverse ratio, This is certainly the case in 
Caleutta, the seat of Government in yon discredited 
as it is with being the hot-bed of fever and a “ cholera 


We should be glad to know the community who, 
having existed for years in an at bere of filth anu 
malaria produced by themselves, are willing to pay the 
cost of its purification; that tta is averse to im- 


+) maret evident, for a than com: their 
salf-finished drainage works, the municipal magnates 
appear anxious to condemn those already completed 
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and paid for, though they are in daily and successful 
operation. 

In our issue on the 13th May last, we referred to 
the subject of the drainage of Calcutta in connexion 
with the reclamation of the Salt Water Lake near the 
city : and some of the physical features of the locali 
were explained and illustrated by a plan, ride page 343. 

The reclamation of this brackish lagoon and the 
utilisation of the sewage of Calcutta is a work which 
is now recognised as not only practicable and neces- 
sary to the sanitary condition of the city, but it is one 
which promises to be highly remunerative to those 
who may undertake it. 

The necessity for the drainage of the city has during 
60 or 70 years been constantly before the Government 
and the public for consideration; committees have 
been formed, reports have been written, Government 
has recommended, but nothing was done till 1855, 
when a report on the subject was written by Mr. W. 
Clark, the present engineer to the municipality. This 
report was submitted by the Government to a com- 
mittee of five members, one of whom was Mr. George 
Turnbull, Chief Engineer of the East Indian Railway, 
a captain, a lieutenant of the Bengal Engineers, a 
barrister, and the Chairman of the Chamber of Com- 
merece, completed the number. 

The committee had the subject under consideration 
from Mareh, 1856, to June, 1857, during which time 
every possible information was obtained, and volumi- 
nous evidence was taken, the result of their delibera- 
tions was, that with certain modifications, which in- 
vst of the scheme, it was recommended 
for adoption. A revised estimate accompanied their 

wt, which was then submitted for offic ial apy roval 
*Lione d 
ss an experiment in 1859. It 
this that there was no harry 
i the part of the Government 
pra aud efficient 
rks were commenced in August of 
me year by the construction of one of the large 
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"ie 4 This, so far as the system 
xtended, the most diffi- 
rk y The chief diffi- 
ive been from the soft silty nature of the soil, 
ited as it is with water to within 3it. or 4ft 
the surlace, and the inexperience ol the native work- 
nm works of 
This one sewer cost upwards of 30,0002., more than 
of the committee who recom- 
mended its adoption. Two years were occup ed in its 
construction, and during this period the difficulties in 
carrying out the entire scheme had largely increased ; 
the cost of labour and materials had increased 75 per 
cent, from the time when the estimate was made, and not 
only so, but also the constant and persevering hostility 
of the public towards a work which they foresaw would 
eventually increase taxation, and which now has in- 
creased the house tax (payable by the landlords, chiefly 
native) from 7 to 10 per cent. on their rental. This 
opposition has always exercised a retarding influence ; 
it expressed itself chiefly in a disbelief, not only in the 
means adopted for sanitary improvement, but also in 
the necessity for them 

Under these circumstances, in 1861, the Govern- 
ment again appointed a commission to inquire into 
the probable efficiency of the scheme, and the sanitary 
results to be expected from it. This commission con- 
sisted of two medical men and a captain of engineers. 

The results of their report, so far from delaying the 
tired their extension, and a considerable 
i thereto. The site of the pumping station was 
moved further from the city, involving the construction 
of an outfull sewer and the expenditure thereon of 
30,0004. The Government at the same time ordered 
that no part of the completed sewers should be used 
until the entire outfall works, including the pumping 
station, pumping machinery, and high level sewer, ex- 
tending to the Salt Water Lake, had been also com- 
pleted, involving a further expenditure of nearly 
50,000/., and this notwithstanding the opinion of the 
engineer that this large expenditure was wholly un- 
necessary for the purpose of tie experiment. The 
Government and the municipal authorities at the time 
appear to have been so confident of success that the 
order of Government has been carried out, thus de- 
laying the time for the construction of all house drain- 
age for a period of six years. 

The general features of the drainage scheme will be 
better understood by a glance at the plan on page 
$41 of this journal, and it is well described in an 
article whieh we extract from the Friend of India: 
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ipal portion of Calcutta stands on an oblong con- 
mi & quarter square miles, between the 


road is the lagoon fed from the and 

twater Lake which covers twenty-five square 

ooghly, like all deltaic rivers, is raising its 

is away from its channel eastward for five miles 

to the lagoon. The Cireular-road lies midway between the 
agen S08 tho sive, and the Secinagecpetans seaiie of ve 
large sewers equidistant from cach which cross the 
oblong from the river to that road. There they are received 

4 lrger sewer which runs under the road with a fall of 
2 ft. in the mile from either end. From its lowest level near 
the centre it sends off a large outfall sewer eastward to the 
pumping station at Palmer's Bridge. There the lowest level 
is reached in the silt-pits from which the sewage is pumped 
up 11 ft. to the high level sewer. Through that it runs 
with a fall of 4 ft. a mile to the margin of the Saltwater Lake. 
There a square mile of marsh has been embanked and drained 
so as to be reclaimed by the sewage, which runs in an open 
channel one and a halt miles farther to a point where what 
little is lett of it is discharged into a natural stream. When 
the scheme has been applied to the whole municipal portion 
of the city there will be thirteen and three quarter miles of 
first-class sewers with a fall of 2 ft. a mile, all flushed from 
the Hooghly at high water. There will be eighteen and a 
half miles of second-class sewers, with a minimum fall of 
6 ft. a mile, discharging into these. And there will be eighty- 
seven miles of third-class sewers, or stoneware pipes, with a 
fall of from 15 to 25 ft. a mile draining into the others the 
sewage of those indescribably filthy minor streets and lanes 
where diseases revel from one year’s end to other. Every 
house will be connected with this network. Mr. Clark's 
works, when completed, will remove that subsoil water which 
is the source of malaria, will receive the fluid filth of all cook- 
rooms and stables, will drain off all bathroom water and night- 
soil, and will afford an eseape to the vast volumes of storm 
water which are produced by a rainfall of 70 in. a year. 

Of this work 26 miles of sewers have been constructed, 
and are now it actual Opn ration, Viz 

6 miles of Ist class 

x vt 2nd 

i2 ard 
besides the entire outfall works capable of disposing 
of the sewage of the entire city. 

It will be seen that nearly half of the ‘more expen- 
sive Ist and 2nd class sewers have been already con- 
structed, that the larger portion of the works remain- 
ing to be done consists of the pipe sewers 68 miles in 
length ; these have falls of from 15 to 25 ft. per mile, 
or a minimum fall of 1 in 350, due to the judicious 
arrangement of the larger sewers in this practically flat 
district, and the economising of the fall in the larger 
sewers which are capable of being flushed from the 
river. The system was first brought into use for house 
drainage durmg 1868. The machinery at the pumping 
station in 1569. The new water supply to the city 
came into operation in December, 1869. 

After twelve months’ use of the new drainage 
tem, includiug both the hot and rainy, the dry and the 
wet seasons, the engineer reported to his municipal 
masters the successful operation of the whole, and 
suggested that it would doubtless be satisfactory to 
the tax payers, as well as the Government, that an in- 
spection of the works by some competent and inde- 
yendent engineer should be made, a similar inquiry 
saving been made under the auspices of Government 
in 1863. Strange to say, this very reasonable request 
was refused by the justices, and for the still more ex- 
traordinary reason, after the continued hostility of 
many of their own body, as well as the outside public, 
that “ there was no doubt of the success of the drain- 
age works ;” and even then, as stated in the article of 
the Friend of India, from which we quote, that “ not 
five of the justices had visited aacteie. and not three 
could give an intelligible account of them.” Now, 
considering that the justices number nearly one hun- 
dred, their absence of knowledge of the subject is not 
surprising when they positively refused it in the form 
to them the most easy of attainment. 

It may be well here to revert to the constitution of 
the municipality. For information on this subject we 
turn to the Caleutta Almanack, which gives the names 
of about seventy resident Justices of the Peace, who 
are nominated to that office by the Government of 
Bengal, and of whom one half are native owners of 

roperty in Calcutta; the other half is composed of 
Zuropean merchants and tradesmen, who, with a few 
exceptions, appear to avoid all municipal business, thus 
practically leaving the important matters involving a 
current expenditure of nearly 120,000/. per annum to 
the management of their native colleagues. Not one of 
these gentlemen have ever left their native land, and, 
as we have said above, neither the means of purifica- 
tion nor the necessity for it can properly be understood 
nor appreciated by them. 

All are familiar with the constitution and the opera- 
tion of municipal institutions with regard to sanitary 
matters in this country; there are few persons who 
would approve of them, yet in India they fack the one 


sys- 





element which bere makes them endurable, viz., they 
are not a representative body, and the members are 
wholly and entirely irresponsible to any one. Under 
such circumstances, undoubtedly the one opinion on 
which they are likely to agree being the principal 
owners of property is the saving of their own 
pockets. 

The justices are, however, supported by a staff of 
highly paid officers, as will be seen from the following 
list : 


The chairman has, per month, 3001.; he is 
also Commissioner of Police, and receives 
for this 1007. ... ose 

Deputy chairman 

Secreta: eee 

Health officer ... 

Engineer oes eco 

Surveyor and Assessor 

Surveyor of Roads 


eee oe one 


Total ... ° eee £1092 

These, the chief officers, have their respective 
subordinate establishments; and if salaries insure 
efficiency, certainly Calcutta would have no cause for 
complaint. We doubt, however, the necessity for so 
extravagant an establishment even in India. The 
large figure at the head of the above list is at once 
explained by the fact that the present incumbent is a 
member of the civil service. Some of the recent 
proceedings of these gentlemen would seem to us to 
suggest inquiry on the part of the Government who 
sanction their appointment. 

It appears trom the papers before us to be the 
practice in Caleutta to collect the night soil from house" 
to house and after storing it in depdts distributed over 
the town, for a period varying from 12 to 24 hours, 
when it is, say, 36 hours old, to throw it into the river ; 
this practice is fraught with danger alike to the 
residents on shore and those in ships on the river. 

As a temporary expedient, it has been determined 
to discharge it into the new system of sewers; if 
amounts to 35 tons per day, and provision is being 
made for the purpose. The engineer, Mr. Clark, find- 
ing that the night soil is kept till it is in a state of 


| decomposition and disgustingly offensive, requested 


that some means should be adopted to disinfect it, and 
suggested carbolie acid. 

The request was placed before the health officer, 
who says that “it is now universally admitted that 
carbolic acid has no chemical action whatever upon 
fecal or sewage matter ;” it can in no way prevent the 
decomposition of night soil, or even retard the fermen- 
tation of putrescible matter. We commend this gen- 
tleman’s views to the study of those who have hitherto 
held very different opinions. 

As no suggestion whatever is made by this new 
light in the scientific world to remedy or in any way 
to remove the difficulty, in dealing with 35 tons daily 
of night soil in a state of fermentation, some of our 
readers may possibly help him with an idea. 

Not less extraordinary are the views of the chair- 
man, who, in this dilemma between the doctor and the 
engineer, declares the whole sewage scheme a failure, 
and that it should be put a stop to at once, even 
though within a month previously he had proposed a 
resolution that there was no reason to doubt its 
success. These opinions thus placed before the public, 
who cannot judge for themselves in the matter, are not 
likely, we apprehend, to remove the difficulties of the 
case, nor to inspire confidence either in himself or the 
works under his control. 

Next follows an Indian contemporary in an article 
which condemns the whole affair on the strength of the 
chairman’s opinions, states that the half-finished scheme 
has cost 700,000/.; then he says again, in the same 
article, the cost has been 500,000/. Facts are evi- 
dently out of place in his argument. We think, there- 
fore, that-his conclusions are not alarming, where he 
holds up the entire subject as a warning to the world 
in general, and Asia in particular. 

The justices have met in solemn conclave, have sat 
on the subject, experimentally, and in very fact, have 
smelt of it, and finding nothing particularly wrong, 
have subsided for the present. Their request to adopt 
a simple and most needful precaution, and the subse- 

uent proceedings, well exemplifies the fable of the 
three black crows. We commend these individuals to 
the notice of the Government, especially the novel 
theories of the one, and the erratic wisdom of the other, 
which appear to us at this distance as unlikely to 
operate - the benefit of the public of Calcutta, while it 
is certain to render needlessly unpopular a large and im- 
portant work now in actual and perfectly successful 
operation. There appears to have been no shadow of 
reason for the outburst of half-informed and prejudiced 
opinion emanating from the chairman of the munici- 
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In conclusion, we can only say, save us from muni- 
cipal institutions as they exist in Calcutta. 





“ ECONOMICAL STEAM ENGINES.” 


Ir is at all times an ungracious task to point out 
the errors of those who either from a natural perversity 
or from a want of accurate knowledge, ist in 
giving publicity to statements of a misleading cha- 
racter. There are, however, circumstances under 
which this task—ungracious though it may be—be- 
comes a duty, and it is under what we conceive to be 
such circumstances, that the present article is written. 
The readers of a contemporary of ours have been 
favoured during the past few months with a series of 
articles on economical steam engines, which must have 
given rise to no small amount of amusement, com- 
bined with bewilderment in the minds of those who 
perused them. The main object of these articles—so 
far as they can be said to have any object—appears to 
have been to denounce the compound engine as com- 
plicated and untrustworthy; and in doing this, the 
writer has quoted numerous well-worn axioms, as if 
they were most startling and original truths, and has 
further taken occasion to season his compilations by 
descriptions of various pet schemes of his own for 
steam engine improvement. Some of the earlier 
articles of the series just referred to, have been al- 
ready criticised in our pages, and we have pointed out 
many of the misstatements and examples of false 
reasoning in which they abound. That we have al- 
lowed many of the inaccuracies contained in them to 
ass unnoticed, we are fully aware, the fact being, 
 ranalb that we could spare neither the space nor 
the time that would have been necessary to correct 
the whole of our contemporary’s errors. Even as it 
is, we fear that we have given the subject more pro- 
minence than is acceptable to those of our readers 
who, being better informed themselves, can affurd to 
laugh at the vagaries of our contemporary; but it 
must be remembered that these vagaries are read by 
numbers of the junior members of our profession, who 
are but too ready to accept as trustworthy all such 
statements and false principles as those which our con- 
temporary thinks fit to advance, and it is in the in- 
terests of this class of our readers especially that we 
now write. 

Last week our contemporary published what pur- 
ported to be the concluding article of the series we 
have referred to, and in commencing this article the 
writer states that he proposes “to lay down a few 
general principles intended to serve as guides at once 
for the engineer making engines, and the manufacturer 
using steam power.” Before proceeding with this 
very praiseworthy task, he lays down three propo- 
sitions which he apparently considers to be original 
discoveries, and which he states he has “ already en- 
deavoured to prove by argument and statement of 
fact.” The first of these celebrated propositions is to 
the effect “that engines are not necessarily economical 
because they burn very little coal, for the construction 
of such engines only too often renders them liable to 
break down, or is certain to entail large outlays on re- 
pairs, attendance, grease, &c., which amount in the 
long run to more than the saving effected in coal.” 
We can assure our contemporary that the fact that 
the economy of any particular engine is not to be esti- 
mated by its coal account alone, is one which was uni- 
versally recognised by all competent engineers years 
before our said contemporary had any existence, and 
that any “arguments and statements of fact” which 
it may have brought forward to prove its pet propo- 
sition were entirely unnecessary. Although, how- 
ever, our contemporary has not managed to bring for- 
ward an original proposition, it has managed to display 
a certain amount of originality in its method of apply- 
ing the proposition to its own ends. For example, it 
says: “ Thus, of two engines, one may burn two tons 
of coal a day, while another burns three tons. In the 
manufacturing districts coal is worth, say, 7s. a ton. 
The saving effected by the more economical engine is, 
therefore, 7s. a day. But the extra cost of grease, 
skilled attendance, &c., may amount to more than 7s. 
per day, and the Prone, more economical engine 
will be worked at a loss.” Very plausible this, no 
doubt, but also very inaccurate, e saving effected 
by a reduction of the quantity of coal used by one- 
third, is very far from being fully represented by the 
mere value of the fuel saved. A reduction of the con- 
sumption of coal from three tons per day to two tons, 
means not merely a saving of 7s., as stated by our con- 
temporary, but it means, also, a saving of one-third in 








the contrary is the case. An economical engine, con- 
suming two tons of coal per day, should develop 
least 200°indicated horse power, and our readers may 
rest assured that the cases in which a high-class en- 
gine of this power could not be employed with true 
economy are very rare indeed, and we, in fact, doubt 
their existence. 

Our contemporary’s second proposition is, “ that it 
does not follow that the py ting out the highest 
indicated horse pes per pound of coal burnt is the 
more economical, even though the cost of attendance, 
grease, and repairs remained unaltered, because the 
indicated does not represent the effective or paying 
horse power and it is this last alone which es to 
be considered.” Now this proposition, if it means 
anything—a fact of which we are doubtful—means 
that in the more economical engine there will be 
a greater proportion of the indicated power expended 
in overcoming internal friction than is the case with 
its less economical rival; but it is most certainly 
curious that if this is the case the cost of “grease and 
repairs” should remain the same inthe two instances. 
Our contemporary’s second proposition, therefore, is 
self-contradictory. 


We now come to our contemporary’s third pro 
sition which is to the effect: “that the cost of a first 
class engine may be so great as to deprive the honest 
manufacturer of any chance of selling.” This is no 
doubt partially—but only partially—true. A_ first 
class engine may be made to cost almost any sum, but 
by avoiding all unnecessary finish a really economical 
engine can be produced at a cost which is but very 
little in advance of that of engines of most ordi 
construction, Moreover the fact that any difficulty is 
experienced in disposing of high class engines is to be 
attributed not to such engines not being worth the 
sums asked for them, but to the ignorance of their real 
value exhibited by those who ought to employ them. 
Under these circumstances it is the duty of the pro- 
fessional sone not to advocate the increased pro- 
duction of engines whose sole recommendation is their 
cheapness; but rather to endeavour to open the eyes 
of employers of steam power to the important advan- 
tages which they are in but too many instances sacrific- 
ing to aslight saving in first cost. That a vast number 
of cheap engines are manufactured and sold profitably 


is no doubt true; but — perhaps, in the case of 
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small powers or when required for temporary purposes, 
we know of no cases in which such engines can be 
employed with advantage to the purchasers. This, 
however, is a question with which we have dealt fully 
in former articles, and we shall, therefore, pass on to 
consider some of the principles which our contemporary 
lays down as guides for engineers making engines. 
Our contemporary makes a good start by recom- 
mending the horizontal form of engine, and by further 
recommending that the cylinder should be kept hot 
and dry. There is nothing, however, very original in 
these recommendations, and, to atone for this want 
of originality apparently, our contemporary proceeds to 
describe an arrangement which it states is “now, we 
believe, proposed for the first time.” This arrange- 
ment our contempo describes, as consisting “in- 
jacketting the steam pipe, that is to say, enclosing the 
steam pipe within another a couple of inches larger in 
diameter and carefully lagged.” How many years 
have passed away since the time when the proposal 
to jacket a steam pipe would have been esteemed a 
novel one we are unable to state; but we venture to 
say, that our contemporary’s notions as to how such 
jacketting should be carried out possess undoubted 
claims to originality. Lest our readers should think 
that we are quizzing them, we give the description of 
the proposed arrangement in our contemporary’s own 
words, which are as follows: “The pressure in this 
pine [that is the jacket] would be always that in the 
viler, but the pressure in the steam pipe is of ne- 
cessity always a little less, and the fluid on its way to 
the engine would, therefore, always be exposed to a 
slight superheat; a small cock should, of course, be 
fitted to draw off the condensed water [query con- 
densed steam?) from the outer pipe. The inner pi 
having only the difference between the boiler and the 





and very cheap to make”! From our contem- 
porary’s description it is evident that, as the boiler 
stop-valve is to shut off the supply of steam to 
both, the steam pipe and jacket must be in free com- 
menselien WA soem SERN on 5 wee ee 
gratifying to inquiri minds if our contemporary 

ccadecentied to expiaiabow under these elovamatences 


the excess of pressure in the jacket necessary for super- 
heating purposes was to be obtained. Further, the 
author of the brilliant ion we are considering, 
speaks of the inner pipe being made thin on account 
of its having to withstand only a slight excess of 
external pressure ; but if he takes the trouble to refer 
to a table of the temperatures of steam, he will find that 
at the ordinary pressure at which boilers are worked 
an excess of pressure in the jacket of even 5b. per 
square inch would give him less than 5° difference of 
temperature, and we should like to know of what service 
this 5° would be for superheating popes. The 
whole plan proposed is, in fact, simply ridiculous, and 
to our contemporary’s query: “Ifa cylinder is to be 
jacketted why not a steam pipe?” we need only reply, 
* “ some elementary work on the steam engine and 
find out.” 

Next says our contemporary: “Having got dry, 
clean io [we presume with the ebill pe off by 
the beautiful arrangement above described) it remains 
to be seen what we shall do with it.” Just so, and 
having read the remainder of our contemporary’s 
article, we have come to the conclusion that this fact 
“remains to be seen”’ still, as far as he is concerned. 
The article contains many poe pee assertions, but 
no specific information, and the writer appears to 
have entirely forgotten that this supply of “ dry, clean 
steam” remained to be disposed of. us we are in- 
formed that un-compounded engines do not do as well as 
compound engines, simply because the former are 
“not worked with steam in the condition of a perfect 
gas,” a state of affairs which we presume the original 
arrangement we have alluded to is designed to remove. 
Further, we are informed that compound engines are 
“invariable compared with single engines with un- 
jacketted cylinders :” a “fact” which, we fancy, will 
take many of our readers by surprise. Our contem- 

ary also states that : “ The real advantage, such as 
it is, of the compound engine, is that it saves the 
engine from shock, and equalises the strain and 
driving power; but the same end can be attained in 
expansion.” What these “other and cheaper ways” 
ago the writer does not condescend to vos ol 
but we are to see that he does not again repeat 
his pro to use enormously heavy fly-wheels, the 
absurdity of which we exposed in our article entitled 
“ Wonderful Fly-wheels,” which appeared in this 
journal a few weeks ago. Evidently the few simple 
statements we then made have been appreciated, and 
we can assure our eer po * J that, actuated as we 
are by a desire to spread useful knowledge, this fact 
more than compensates us for having devoted s 
to the elucidation of such exceedingly elementary 
principles. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig Tron Market.—During the week there have 


been several rapid fluctuations in the price of pig iron in | 


Glasgow. The highest rate yet attained at this particulas 
period is 61s. 6d. per ton, which is the price given yesterday 
week. Since then, however, prices have re 1 deal. 
Yesterday morning the market advanced froz 34d. to 
60s. 6d. cash, and from 60s. 7d. to 60s. Od. one month, and 
on afternoon Change there was a decline to 6s. Lhd. cash, and 
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The material taken out has proved to be very similar to what 
was expected from the bores-—viz., & mixture of sand and 
| gravel, the latter mat rial becoming more prevaient as tae 
bottom is being reached. This will form, as was anticipated, 
an excellent foundation for the dock. It was at first thought 
| that the water arising from springs in the bottem would be 
a very formidable obstacle to the works, but it has not proved | 
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| jeeted line of railway from Haverfordwest to Fishguard and 
| St. David's is one of the greatest importance to the district, 
and this meeting strongly urges the landowners and capitalists 
of the country to aid the promoters in prosecuting the 
scheme.” A copy of the resolution was ordered to be sent to 
the landowners of the district, together with an invitation to 
attend a special meeting to be held on the 28th inst., the 
result of which will duly appear in Eyersgenixe. 


New Lighthouses for the South Wales Coast.—The Trinity 
Board lave ordered two new lighthouses to be erected at Great 
Castle Head, near the town of Milford, the highest light to 
be about 150 ft. above the level of the sea. Messrs. Jones 
and Johns, of Perubroke Dock, are the contractors, and the 
work is to be completed by the end of the present year. 

The Midland Railway Company and the South Wales Iron 
and Coal Trades.—A visit has been paid to South Wales by 
lirectors of the Midland Railway Company, and it is 
believed that the object of their visit is to extend the eon- 

xion of the Midland with the iron and coal districts of 

l les. The directors visited Swansea, Newport, and 


laces, and, among other things, a minute inspection 
of the Alexandra Docks, now in course ¢ 
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Your obedient Servant, 
27, Leadenhall-street, June 16, 1870, Lewrs Orrick. 


SUBMARINE BLASTING AT CARDIFF. 

For some considerable time the wreck of the Golden 
Fleece, an iron screw steamer, belonging to the East India 
and London Shipping Company, which was sunk in the fair 
way of the shipping to the port of Cardiff, rather more than 
@ mile from the shore, has met dangerous obstacle to 
navigation. In length the Golden Fleece was 285 ft., and 
48 ft. beam, her tonnage 2768 tons, and of 300 nominal horee 
page Before operations were commenced upon the wreck 
ast Tuesday, the engines were covered waly b by 18in. of 
water at low tide. The site of the wreck was marked out to 
the shipping by two buoys and a Trinity House light ship, 





the cost of the latter being some 700/. a year. By the | 
sanction of the War Office the work has been ringed in the | 


charge of the Royal Engineers, and the first step ne | 
to have been a successful one. The line of directon my 

taken the steam launch carrying the torpedoes was os | 
ss Theto rpedoes, of which there were three,feon- | 
sisted each of an iron cylinder of boiler-plate, 4 ft. long by 2 ft. 
6 in. in diameter, with a large hole some 4 or 5 in. in dia- 


meter atoneend. Within was inserted an india-rubber bag, 
containing 500 lb. of gunpowder, the end of the bag being | 


turned over the mouth of the torpedo, so as to form a washer. 
The hole was then closed by a boxwood coned plug, having 
two holes*in it for the passage of the electric ‘wires; in the 
ends of these holes were placed bits of india-rubber tube, and 
over these again small steel cylinders. Over all an iron disc 
was screwed down, closing the mouth of the torpedo, and 
Povey 2 everything watertight. Each torpedo had its wires 
fitted to three Abel fuses to ensure certainty of ignition. 
These torpedoes were dropped over the sides of the launch 
upon that portion of the wreck immediately in front of the | 


engines, two on one side and one on the other. The boat | 


then moved away, letting out the firing cable, the end of 
which was transferred, and secured on board a small boat, 
which was then anchored to her station. All this was done 
at low-water, and the launch was then steamed up to the | 
Trinity lighter, where the officers and party present stayed | 
while the tide rose to the height necessary to tamp the 
charges, namely, about 30 ft., when the torpedoes were fired 
apparently with great effect. The commotion produced in 
the water by the explosion was considerable, a dome about | 
100 ft. in diameter being upheaved, from the centre of which | 
rose up a column of water 153 ft. im height. The work of | 
destruction will be ascertained after the survey of the amount | 
of damage done by the | the first blast has been made. 
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8. 
799. CHARLES HERMANN Rost, Dresden, “Improvements in the | 


manufacture of washable papers.” 


1183. CHARLES Har ey Savory and WiitJAm RoperT BARKER, | 
New Bond-street, “Improvements in the means of and ap- | 


peratus for effecting fumigation, vaporigation, and inhalation 


applicable to medicinal and sanatory purpoges. 
1322. THomas BANKS, Redditch, “ An improved needle wrapper.” 
1450. JoserpH SCHLOSS, 46, Cannon-st Improve ments in | 
fastenings applicable to purses and sudh articles.” | 
1459 GEORGE GATTON MELHUISH HARDINOHAM, 28, Great Geo: rge- | 


street, “ Improvements in tobacco pipes and cigar holders.” 


146%. JvuLes Josern DewovaL, New. Cross, “Improvements in | 


enveloping medicinal and other liq 
1468, Gustav Fiscuen, Branden “Improvements in 
steam boilers, and in apparatus connected therewith,” 


1470. JuLivs Annotpus Ryke Vay DR Benen, Southeen, “ An | 


improved apparatus for saving propetty and transmitting mes- 
sages in cases of disaster at sea.” 

1480, James MACQUBEN, Manchester, “Certain improvements in 
carding engines.” 

1441, Wriliam Epwiwn Heath, 23, Camden-road, “ Improvements 


in cooling or refrigerating beer, liquors, or beverages, and ap- | 


paratus therefor.” 
1509. CHARLES TOPHAM, Coleman-street, Bunhill-row, “ Improve- 
ments in certain parts of machines for mincing or minutely di- 


viding meat, vegetables, or other similar substances requiring to | 


be minutely divided.” 

1511. Jouw McNaveut and Witasam McNavont, jonior, St. 
George’s Foundry, Rochdale, “ Improvements in machinery or 
apparatus for washing and drying wool, yarn, and other fibrous 
materials,” 

513. CHARLES Wri1AM Sremens, 3, Great George-street, ‘* Im- 
provements in regenerative gas furnaces, and apparatas cop- 
nected therewith, for the manufacture of glass; also partly ap- | 
plicable to regenerative gas furnaces generally.” 

1515. JONATHAN WRidHT Horsr aL, Camden Town, “ Improve 

ments in ventilating mines.” 


1517, James S#anks, Arbroath, “Improvements in wheels for | 


traction steam engines and other heavy vehicles.” 


1521. RICHARD CARDWELL Ropivson, Preston, “Improvements | 


in flregrates.” 
1522. Joun APpPLeTon and Rorert Cram Ross, Manchester, 


‘An improved process and apparatus for preparing and finish- | 


ing printed paper. 

1523, Grorer Scuvck, 13, Idol- lane, * An improved machine for 
watering and sweeping streets.” 

154. Davip Jones, Clerkenwell, “Improvements in the manu- 
facture and treatment of coal gas for laminating purposes.” 

152%, Gronex Loyaz, South Shields, “ Luprovements in the 
treatment of esparto grass and other fibrous materials.” 


1527. oreia Sad BERNARD, poe yap teen 





asa CARNELLEY, 


New-road, verhith * An improved 
and other hydro- 


1838. ALEXANDER Faentons, Hamer Hall, New Mill, near Roch. 
Male,“ Improvements in machinery for spliming and doubling 
cotton other fibrous materials.” 

1689. Jounx INGHAM TAYLOR, Manchester, “Improvements in 
Washing, churning, and mixing machinery.” 

1949. GorrLiss ZELLER, 12, Great Preseott-street, Goodmans- 

* Improvements in firearms.” 
tT ne ge MORGAN, Rotherhithe, “ Improvements in carriage 


axles and beari 
1542. hicnano GAMMON, Warminster-road, Westbury, “An im- 


poe railway sleeper for permanent ways. 
143. JONATHAN SELLERS, Freston, - Improvements in mileage 


indicators for cabs and other vehicles,” 

1545. PencY GRamam BocuaNaN WaeTmacorr, Elswick, New- 
pene Ppl oy “Improvements in apparatus for grinding or 
polishing plate glass or slabs of slate, stone, or marble, or other 





substances.’ 

| 1546. Henny BLANDY, Nottingham, “ Improvements in the con- 
struction and arrangement of vessels employed in the manufac- 
ture of nitrate oxide gas and for other similar te oye 

1547. Harry Rosn, Albany-street, Regent’s- “ Improve- 

ments in the mode of attaching mineral toca | to a plete or 
| ‘back,’ which improvements also serve to etre en the teeth.” 

1548, Jonn DanGve and WitttaAm Dareus, ford, * lm- 
provements in machinery or apparatus employed in the process 
of bleac hing, scouring, dyeing, and sizing warps or yarns and 
fabrics.” 

1550, JAMES COPE, New North-street, Finsbury, “ Improvements 
in steam engines.” 

1551. Hewet Aprien Bonneviiie, 10, Sackville-street, Picea- 
dilly, * ‘ Improvements in breechioading firearms,” 

1553. Wriitam EpwArp Gepar, 11, Wellington-street, Strand, 
“A new or improved system of grooves for rolling and shaping 
iron or other metals.” 

| 1554. Wituiam Epwarp Genes, 11, Wellington-street, Strand, 

“A new or improved plough.” 

WILLIAM SamvuKL Moorz, Percival-street, Goswell-road, 

“An improvement in hand mirrors and other like articles.” 

| 1557. WIL LIAM JAMES SCHLESINGER, Union-court, Old Broad- 
street, “Improvements in producing rotary motion, applicable 
to egg beaters, churns, bottle washers, washing machines, drills, 
tools, and other instruments,” 

1558. FenpinAsbd Tommasi, 23, Boulevart de Strasbourg, Paris, 

‘An improved thermo press,” 

| 1559, Hewry Bessemer, Queen-street-place, Cannon-street, “ Im- 
provements in the construction of steam ships and other vessels 
employed for the conveyance of passengers, and in the means 
and apparatus employed to prevent or lessen sea sickness on 
board such vessels.” 

1560, WILLIAM CLELAND, Linacre, near Liverpool, “ Improved 
means and apparatus for exhausting, forcing, and purifying gas 
for heating and illuminating = 
1562, ALEXANDRE MAnpes, Baker-street, “Improvements in 

apparatus applicable to the conversion of cereal and vegetable 

substances into saccharine matter, in treating and purifying 
| saccharine substances obtained from starch, malt, fruita, and 
| 

| 





} 


| 


| 


vegetables, in treating fatty matters, and in the manufactare of 
chemical products.’ 

1563. Emil Apam Strvprn, Notting-bill, “Improvements in 
« “ameras for reflecting and magnifying opaque objects.” 

1564. Gtonae THomson Leircu, Mutherglen, “A new or fm- 
proved agricultural implement,” 

1565. WrLtiam THomas Smaut, 134, Willlam-street, Camden- 
roal, Holloway, “ Improvements in the method or methods of 
supply and exit of water and other fluids respectively to and 
from aquariums, tanks, cisterns, and other like vessels, and in 

| the apparatus connected therewith.” 

1506, ALEXANDER MELVILLE OLARK, 53, Chatncery-ane, * Im- 
provements in machinery for corrugating and moulding sheet 
metal, which improvements sre also applicable for other pur- 
poses,” 

| wsbr, Rovert JouN Couns, 15, 16, and 17, Bartholomew-close, 

“Improvements in the manufacture of embossed fabrics in 
| imitation of quilting, and applicable especially to the making of 
ornamental petticoats.” 

1568, Rrcward Prick WILLIAMS, Great George-street, “ Lmaprove- 
ments in railway or junction switches points.” 

1569, CHARLES Dewrox ABEL, 20, Southampton-buildings, “ Im- 
provements in the manufacture of sockets and ferrules of 
wrought iron and other metale, and in machinery employed for 

| that pu 5 

1570. CHARLES DENTON ABEL, 20, S 
provements in the manufacture of wrought-metal tubes, and in 
machinery or ——_ eee’ for that purpose,” 

1571, CHARLES DENTON ABEL, 70, South buildings, “ Im- 
crobgenentt in ap tus for drawing tube skelps. = 

1572. WiLLIAM FARINI, Marseilles, “ Improved epparatas to be 
employed in gymnastic performances.” 

1575. Coun MaTuer, Sutord. « ‘Certain ge amg in ma- 
chinery or apparatus used in sizing and Cth 

1576. Joun FLETOHER Wiles, Sun-court, Co: “ Improve- 
ments in electro-magnetic engines.” 

1577, Wittiam Epwarp Gepez, 11, Wellington-street, “Im- 
provements in knitting machines,” 

1578, ALFRED ViNcEnt NewrTon, 66, Chancery-lane, “ Improve- 
ments In looms for weaving.” 

1579, Leon Mienot, 23, Boulevard de Strasbourg, Paris, “ Im- 

| proved machinery for making ice, and for other refrigerating 
u HOB, 

j Ps oe RY BesseueR, Queen-street-place, Cannon-street, “ Im- 

| provements in the construction of steam ships employed for the 

| conveyance of a Inggage and cattie, and in the appa- 
| ratas employed for such epanpace on boerd ships, and for lessen- 
ing or preventing sea si 

158t. Percy Davin Heppgxwick, Gle«gow, “ Improvements in 
printing end in the machinery or apparatus employed there- 


oF, 
1582. a Huddersfield, “ Improverhents th machidery 
py et carding woo! or other fibrous substances.” 
1943 JAWRENCE GAKDNER and THOMAS Bususy, Manchester, 
“ Improvements in pill-making machines.” 
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contain 

1588, en an Las al cae aan 
17, Alderman! ao in the manufacture of soles 
— for batts cicah ca ta Sagacotie Gumianin t 
1589, o- cae CARgUTHERS and STePREN ALLEY, Glas 
gow, “ Improveraents 

1599, Bonen Worcester, “Improved apparatus for 

iad pci roads. 


sera) streets and 
1691. Groner " Foundry, Salt. and SAweert 
B am rig eg 





ube. Tuomas ee reg ero Stables, Wostbourne-rond, 
Barns “ An improved elastic lastic aanderack boot or hoof cover- 


for horses," 


ing for 
1602. FRawom Dosery, Troro, “ a in machinery for 
pulverist reducing ores and 


164. Wnts Epwaxb Newton, 66, Chancery-lane, Fr gyn 
ments in furniture springs for seats, mattresses, end other 


similar artieles.”” 
Inventions protected for Six Months on the 
Deposit of Complete Specifications. 


1597. Henry Sonever.e, Dante. Guermrnad, and Cant Sowers, 
New York, 0.S,, “ An im machine for making cut-naile,” 

a phan ne P LLtAM, temper U8, * soanored 
#e justing couplers for connecting disconnecting railway 
carriages, locomotives, and other vehicles —_ on railways.” 

1601, ALEXaNpER Horace BRanvonr, 14, Rae Gattlon, Poris, 
“ Improvements in carding and spinning machines.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 2 


ie o BERNARD poe 8 ae mr get haga gms = and 
provement: rial, in a o 
boring, cutting, or working in in other ther material, snd 


rtly applicable to other come  — Dated 10h Tot 1867. 
BOMAS HOt, Trieste, “ Improvements 
of fe. boilers.”—Dated 10th June, 1967, 
1709. Rrcuanp Horwssy, Joun Bownats, and Hewny Seren, 
me om Iron Works, “ Laprovements in machines 
ting grain, and in 





and other hm rag ng for dressing and separa 
ory coves to be used therein and for other 
Datel 11th pg 1867." 
1716, James Taom, Hall, “ Improvements in apparatus to be em-~ 
loyed in expressing oils and fatty matters.”—Dseted 11th June, 


867, 

1735. Joun GLoven, 46, Sekforde-street, Clerkenwell, “ Ian; 
ments in furnaces for steam boilers and other uses,”—~ 
13th June, 1867. 

1767. Faancts PowYER Mitten, Sydney, “ An improved method 
of toaghening brittle gold bullion, of refining siloyed gold, and 
7 > ape: eorpe any silver they may contain.” lated 

7 >) 
“- MATTHEW GRAY, Binswood House, ye ge age 
“ Improvements ‘im the 4 Rgepiaelieaae 
pt a ".—- Dated 17th Jane, 186 


1718. Hewry FLeTowen, 29, Old Hall. street, Li . *Im- 

vements in the manufacture of artificial fuel." Jith 
une, 1867, 

156. WiuiaAM Rovent Lake, 8, South bufldi “Im- 





provements in saws and saw teeth, "Dated Lith June, 1867. 
1766. James Epwarp Boyce and Rovkrt HaRgniseron, Birming- 
ham, ‘Improvements in umbrellas and "— Dated 17th 


June, 1867. 

1717. Stepney Weis bap nee Cornwall, U.S,, “Improvements 
apparatus for eleva: and for weighing ae 
moving grain,’— iit dune, 1867. 

1721, ALBXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 

ufactare and treatment of white lead, 
o in a tus connected therewith.”—Dated 12th June, 1867, 


ga Md wrod sty “Improvements in etretehing or tentering, 
and in dressing or lace or other fabrics, and in ma- 
chinery or apparatas cmagleged therein.”—Dated ¥th June, 
1867, | 


Patents on which the ine Bows Duty of £100 has 


1439, Henry BEssemMeERr, Queen-street-piace, New Cannon-street 
« Improvemeate in the construction of and mode of Ase om | 
hydrostatic presses and hydrauitc apparatus.”—Dated 9th June, 


1863. 

1476, Gronex DAvinsox, Mugie Moss, “ 
manufacture of r bags and in the machinery i, 
therein.”—Dated i2th June, 1863. A d 

1486, MaAnccs Baown WestieAp, Manchester, “ ir 
in adapting mapes, ribbons, and other such 
—_ to surfaces from? w! they may 

they may be rewound. “Dated 13th June, 1662. 

1401. THOMAS CHARLES Mancu, St, James's Palace, “ Improve- 
ments applicable to the oi or decoration of articies 
of furniture, part of which Seapeowaqunets may also be 
for architectural ornamentation.” — Dated 12th yd 1863, 
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ENGINEERING, 





[June 17, 1870, 








“ECONOMICAL STEAM ENGINES.” 
To ruz Eprtor or Exoinexgise. 


Srx,—I am very giad to find that the series of articles on 
Rew eee recently in « con of 











' by 
genera], and will only mislead the non- 
of their readers. With your leave I will make a 
servations on the article published last week. 

Referring to the first sition, “that the construction 
of engines usi very little coal too often renders them 
liable to break-down,” &c., the writer, although evidently 
not ignorant of some of the merits of the double cylinder 
engine (against which he seems to have taken so decided a 
stand, but which I feel convinced from long experience is 
the most economical engine yet produced),’still does not seem 
to know that it is less liable to break down than a single 
cylinder engine working under similar conditions as to 
boiler pressure, expansion, and speed, inasmuch as when 
carefully designed the maximum strain on all the working 
gear of the double cylinder engine (ex ing say 10 to 12 
times), need not be more than about bne-half that on the 
gear of the single cylinder engine. 

Suppose the same quantity of material to be put into the 
working gear of the two systems of engines, it necessarily 
follows that the absolute safety of the gear of jthe double 
cylinder engine (expanding as above) is just twice that of 
the gear of the single cylinder engine. 

It is not, however, necessary to put as much material into 
its (the double cylinder engine details) construction as as- 
sumed, and to the fact that nearly all its parts can be made 
lighter, journals smaller in diameter, &c., than those of a 
single cylinder engine, is a certain reduction in friction at- 
tributable, as well as a reduction in the consumption of oil. 

The arrangement of the two cylinders prevents extreme 
variations of temperature in the same cylinder, which con- 
siderably conduces to a small consumption of fuel. 

To the second proposition I can only say, that from care- 
fully observed results of the working of single and double 
cylinder engines, of which accurate diagrams were taken and 
the work done carefully measured, that the |friction of the 
engine per se when loaded was much greater for the single 
than for the double cylinder type ; the two working eae 
nearly similar conditions. 

That in many instances, engines have been “ McNaughted” 
without the slightest advantage is not to be wondered at, as 
I have myself in several instances seen engines fitted with 
two cylinders, and which, but for the presence of the second 
ayiieden, could not properly be called double - cylinder 
engines ; the faulty arrangement of the second cylinder and 
appendages, &c., tending as much or even more to waste coal 
than to save it. 

As for the third proposition: “‘the great cost of really 
well made and economical engines,” I am well aware that a 
great many users of steam power (like many other people) 
will be penny wise and pound foolish, will buy that which is 
cheap, and in many instances very nasty too, instead of 
spending a little more in the first cost, and getting back the 
whole of the extra outlay in the course of a very few years, 
in the shape of fuel, &c., saved. 

Further on we are informed that wet steam runs away 
with coal, because—*“ it does’—a very unsatisfactory reason 
I must say. 

The whole of the blame of producing wet steam appears 
to be saddled on to the boiler, whereas the water is quite as 
often at fault ; many waters, for instance, those obtained from 
deep chalk wells, invariably producing wet steam, no matter 
in what description of boiler they are evaporated. 

As in well arranged steam engines the initial pressure in 
the steam cylinder need not be more than 3b. less than the 
boiler pressure, and as the age in the steam pipes will 
be still nearer to that of the boiler, and almost identical with 
it after the steam has been cut off by the valve, it follows 
that the absurd proposal of heating the steam by a jacket 
containing steam of, say, only 2 lb. greater pressure, and say 
only 2° higher temperature, will not act as a superheater to 
any appreciable extent. 

The very small question asked: “If a cylinder is to be 
jacketted, why not a steam pipe?” I confess I am extremely 
sorry to see asked, as it reveals an entire want of knowledge 
of the use of the steam jacket round the cylinder, the eco- 
nomy produced by this being now sv universally accepted, 
and the theory of it having been published so often as not to 
require repetition here. 

4 little further on the writer seems to infer that there are 
well-authenticated instances on record of compound engines 
doing for years a duty of 2 1b. of coal per indicated horse 

ywer per hour. I would ask whether this is not a high 
Snty, and whether any single cylinder engines can be found | 
doing anything like such a duty under similar conditions. 

It is strangely contradictory that although the advantages 
of the compound over the single cylinder engine seem to be 
known to the writer, that he still should say that it is ridicu- 
lous to resort to the use of compound engines. 

The statement that a certain compound engine of 60 horse 
power weighs nearly three times as much as an ordinary 
engine, is, to say the least of it, very misleading, and only } 
reveals a very narrow acquaintance with the better class of | 
compound engines, which need not weigh more, nor even as | 
much, as single cylinder engines working under the same 
conditions as to boiler pressure, expansion, speed, and power 
exerted. 

It is but a miserable argument against the compound en- 
ine to say that some have been manufactured which have 
isappointed their buyers; is not this equally the case with 

al! inferior articles? And first-class singlo cylinder engines 
should only be compared with equally wel ig and 
manufactured compound engines in order to obtain a true 
result. 7 

While on the subject of economy of fuel, I think that in 








APPARATUS FOR REGISTERING THE PRESSURE OF STEAM. 


DESIGNED BY M. BERNARD ISANGK, ROUEN, 


























the interest of the general public the statement made by Mr. 
Goddard, on page 406 of your last issue, to the effect that one 
horse power requires 100 cubic feet of gas, should be put be- 
fore your readers in another form. 

Taking the cost of 1000 cubie feet of gas at 4s., or 4a.d. 
for 100 eubie feet (i.c., 1 horse power), and that of 1 ton of 
coal at 1&s., or 49.8 lb. for 4eudil., the cost of working the much 
praised gas boiler and engine is equivalent to using an ordi- 
nary boiler and engine consuming 49.8 lb. of coal per horse 
nea per hour, or ten times as much as we ought to pay fee 

orse power. 

The gas boiler may be very useful under certain very ex- 
ceptional conditions, but do not let us have its “‘ economy’ (?) 
put forward as a temptation to using it. 

June 16, 1870. M.R 


PRESSURE REGISTER. 

Ws illustrate, above, an arrangement for registering the 
pressure of steam, designed and recently patented by M. Ber- 
nard Isangk, of 3, lle Lacroix, Rouen. This apparatus consists 
of a casing, A, attached to the boiler, or a suitable support, 
by the lugs, aa, this casing having, by preference, a glass 
front, D, through which the working of the registering gear 
can be seen. The lid of the casing is provided with a lock, 
asshown. Within the casing is placed a timepiece, E, of 
ordinary construction, furnished with a dial plate and hands, 
e. To the central axis or spindle of the clock is attached the 
cylindrical casing, F, so that the latter is caused to perform a 
complete revolution within a certain lapse of time, which, in 
the arrangement shown in Fig. 1, would equal twenty-four 
hours. To the hand or pointer, H, of the pressure gauge, G, 
is attached a connecting rod or link, 1, passing through the 
side of the casing, A, nearest to the gauge by an aperture, i, 
and connected with the pencil-case, K, which is constructed 
so as to travel easily upon a guide, L, properly fitted within 
the casing, A. Within the pencil-case, Eis placed a suit- 
able marker, and around the cylinder or cylindrical casing, 
F, is placed a paper, M, upon which are drawn longitudinal 
lines, denoting the units of time, and transverse lines, de- 
noting the units of pressure corresponding to those shown 
upon the dial plate, J, of the steam or pressure gangs, G, in 
such a manner that, by the rectilineal motion of the peneil- 
case, K, the marker is caused to describe a certain curve or 
diagram, by means of which the variations in de ee of 
the steam in the generator are accurately registered through- 
out the time during which the hand or pointer of the gauge 
is in motion. 

In Fig. 2 is shown the manner in which diagram papers of 
indefinite length may be used or employed to register the 
variations in the pressure of steam. In this illustration an 
apparatus constructed for this pu is shown in cross sec- 
tion, nothing, however, being visible here of the gauge itself 
save the hand or pointer, H. With this hand or pointer the | 
pencil-case, K, is suitably connected in a manner similar to | 
the one shown in Fig. 1, so that the marker in the case, K, 
may describe a continuous line or diagram upon the paper 
fitted to the cylindrical casing, F. meath or near this 
easing is fitted a roll of paper, M, upon a fixed roller or drum, 
N, so as to pass on to, and be rolled up by, the cylinder so 
long as it remains in motion, so that the pencil describes a 
curve or — denoting the variation of pressure upon the | 
whole length of paper rolled up by the cylinder. | 





Ayotuze Heavy Evxetyeertne Prosect.—One of the 
Bills passed by the Legislature of New York at its late 
session, and since approved by the Governor, chartered a 
company whose intention it is to construct a railway bridge 
five miles long from New Brighton, on Staten Island, to Ellis 
Island, in the immediate vicinage of New York City, and 
easily accessible from the latter by ferry-boats requiring not 
more than five minutes for the trip. "The tness of the 
project lies rather in the mere length of the bridge than in 
the necessity of overcoming any great engineering difficulties. 
Drawbridges will of course provi to accommodate 
navigation. The marring of the beauty of the Bay by such 
& trestle causeway will, of course, be little thought of in 
comparison with the expected utility of the work.— American 
Artizan. 





before it leaves the factory, an 
can be calculated as to the quantity of 
consumed. Please, also, to remember that this selection, 


GAS BURNERS. 
To rae Eprror or EnGcingerine. 

Srr,—In the extremely interesting inaugural address of 
the president of the Gas Managers’ Association, so ably re- 

rted in your last number, there are some remarks highly 
avourable to Brinner’s patent gas burners, which manufac- 
turer we have the honour to represent in this country ; but 
the president has added an observation at the close of that 
portion of his address which, in our mind, has a tendency to 
detract from the praise he has bestowed, inasmuch as he 
states that a new burner, made by Mr. Sugg, can, with its 
regulator, “effect, in four sizes, the same object as in the 
eight or nine sizes of Brimner’s burners.” ith this con- 
clusion we most respectfully, but firmly, beg to differ, and, 
on the contrary, we affirm that the very fact of having to go 
through the ordeal of arranging a movable regulator to ac- 
complish a certain effect, is, in itself, a very important ob- 


jection, when that effect can be produced by the most simple 


srocedure of merely selecting from the eleven sizes of 

rénner’s burners the exact one required; nothing is more 
easy than the act of selection, because each burner represents, 
by the number stamped upon it, the exact quantity of feet it 
will burn per hour, and as every separate burner is tested 
most mathematical nicety 
as that should be 


F1IG@,.2@ mce made, cannot be tampered 
with by servants, as nothing 


can inerease the quantity of 
gas consumed at a — pres- 
sure, except the burner be 
wilfully injured; not so Mr. 
Sugg’s movable regulator bur- 
ner, or any others that have 
movable regulators ; these can, 
of course, be altered by any 
one so disposed, and thus the 
great object of economy by the 
use of the Sagg burner would 
be frustrated. We repeat, 
therefore, that the Brinner 
burner, contrary to Mr. Sugg’s 
new burner, has a fixed, per- 
manent, and unalterable prin- 
ciple, apart from wilful de- 
struction; moreover, they con- 
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sume all the gas admitted at 
their base, from their pro- 
perties of perfect combustion, 
give an illuminating power in 
fall proportion to the gas con- 
sumed, and of rich quality. 
Consequently the number of sizes is no disadvantage, but a 





| positive advantage, which is not relatively obtainable by Mr. 


Sugg’s new burner. 

n selection of sizes it is only necessary to decide upon the 
amount of light required, hence, for example, if it be needed 
to have light equal to that obtained from any other burner 
(whatever size that may be), it will be found that Brinner’s 
burner of two or three sizes less will give the desired result, 
with the advantage of a very large saving in the consumption 
of gas. 

Further, all hissing or flaring up will be counteracted, 
however great the pressure, and much less heat will be given 
off, features which will commend and obtain the expressed 
approval and satisfaction of gas consumers, and entirely 
remedy those continuous and common complaints, such as 
supposed badness of gas, defective light, short supply, and 
injury to health from vitiated atmosphere, &e. ; 

We beg, Sir, you will do us the favour of inserting these 
remarks in your next im ion, so that your readers may 
not erroneously suppose that the merits of Bronner’s burners 
are equalled or surpassed by Mr. Sugg’s new burner, to which 
we take exception in relation to ours. We would only add 
that we shall have great pleasure in demonstrating the 
superiority of these gas burners to any of your readers who 
will favour us with a visit. : 

We are, Sir, your obedient Servants, 

June 15, 1870. H. Greene ayp Sox. 
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TECHNICAL EDUCATION. 


To tux Eprror ov Exerneenine. 
Sre,—I take the oes and, if 
you will allow me, before ter of the in your 


wri 
paper on “ Technical Education in Prussia,” the following 


circumstances in connexion with King’s London, 
which ean hardly fail to entitle it toa very position 
the class of engineering education is re- 
May I ask that in your next number, or in next 
article on some space may be to the 
following facts with regard to 's College, 
in which the en, department is older that in 
either Universi or Owen’s | 


with three terms in each session, affordi 


weeks’ actual tuition in each term, and inc! the following 
subjects : 
Time Table as Arranged for the Coming Sessions. 
Ist 2nd 3rd 


Session. Session. Session. 
Hours Hours Hours. 
Weekly. Weekly. Weekly. 
Pure mathematics ... é 5 5 


Mechanics (theoretical 
Natural and practical) sia ae 4 23 
philosophy ) Physics eee ws S l 1 
Physical laboratory ... 0 0 14 
Mechanical worksho; ; os 8 4 
Chemistry... ove ese ee 2 0 
Practical chemistry ... ase —» Oo 0 2 
Civil engineering and architecture 0 2 1 
Machinery and mechanical engi- 
neering eee ove eee vee 2 0 
Mechanical and engineering draw- 
ing s+ ove oe on6 Peer 64 64 
Surveyingand levelling ... .. 2 2 ‘ 2 
. in2» in 
Mineralogy ... oe se we 2 2, , 0 
. or inl q in in 1 
Geology and mining ~ 3 3, 8 
Photography ... wee eee ve O 0 0 
Total (about) ... oe . 28 81 30 
Fees for this course ... ose oe 422, 421. 451 
Library and matriculation fees, &c., 51. 17s. 6d., to be paid on 


entrance. 

The professors of civil engineering and mechanical en- 
gineering uire, at regular intervals, essays on some 
practical subjects from third year students. 

In addition to one lecture in each week during the first 
two sessions the profi of mechanical engineering takes 
the students in his classes to visit manufactories in the neigh- 
bourhood of London. The average time is thus two hours a 
week for each session. 

In addition to, or instead of, certain parts of this, the 
regular course, the second and third year students can, and 
frequently do, attend and receive instruction in the chemical 
or the physical laboratories, and which are open to them and 
to others (occasional students) for several wo 
payment of an extra fee of from 41. 4s. to 8/. 8s. a term, or 
10/. 10s. to 211. for three terms, and in which there is always 





rs daily, on |. 


- “NOTES ON SCOOP-WHEELS.” 
To rus Eprroz ov Exoryeurrne. 
cap my atentin fr& number sf 5 ke tary seeds 
Barch 18¢h, 


Mr. “ee 
marks Mr. ‘: 


F 
4 


the actual experiments with the 
It was in 1852, that my attention was first particularly 
drawn to the subject by the Inte Dr. Peacock, Dean of Ely, 
who honoured me with a perusal of the letter from ¢ 
Astronomer-Royal to him on scoop-wheels, and requested 
me to give him my opinion on the subject. I to 
the Dean that I quite agreed with the remarks of the Astro- 
nomer-Royal, and further remarked that ae a rest 
saving would result from reducing the speed wheel, 
and making it smaller in diameter and wider 
the floats to be pitched at a greater angle wi 
of the wheel and enclosed in shroudings, and 
water to be regulated with a sluice. For instance, 
of having a wheel 28 ft. diameter with 
travelling at the rate of 6 ft. per second agai 
of water (which is the proportion 
would adopt a wheel 16 ft. diameter and 1 
ling at the rate of 2ft. per second. 
deliver the same quantity of water in 
smaller expenditure of power, because 
less speed would be nine times less, and 


Hh 
ut 


F 
felt 
peeliPreial 


centrifugal 


in carrying the water bi than necessary would vanish ; 
and the Sheol would na opie steadier owing to the axle 
being much longer and the centre of ion much nearer 


the axis of motion. It would be free from the vibration that 
all wheels of large diameter with narrow rims and short axles 
are subject to, which vibration is the cause of excessive 
friction. 

After giving the above opinion to the Dean, I thought no 
more of the subject for some time, being then busily engaged 
designing the Ely Water and Sewerage Works. My attention 
| was afterwards called to the —— in a conversation I had 
| with Mr. Marshall and Mr. Little of Ely, two gentlemen 
| who have devoted much of their time to the drainage of the 
; fens. From that time I turned my attention earnestly to 





| lands, and also for pumping sewage; to ascertain whether 

| it could be improved, or if some machine different from any 

= use werd better adapted for draining low lands could not 
invented. 


I set to work first on scoop-wheels, with shrouds and great | 


‘breadth of rim moving at a low speed, as compared with 
| wheels of large diameter and narrow rim moving at a high 


| Imade two models. One 28 in. diameter and 5in. wide, 
| with float boards, race, and everything connected with it 


a professor or demonstrator to give instruction and assist-| made in the same proportion as adopted by the late Mr. 
b 


ance. The engineering drawing class is also open for three 


hours daily (except on Saturday), and the mechanical work- | gi, wide, with 


the matter in Exorveentne of 


Mr. 
el Se ee eee ee i 


| the study of the different machinery in use for draining low | 4F 
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ON RETORT SETTING AND WORKING.* 
By E. 8. Caruets, Crystal Palace District Gas Works. 
(Concluded from page ap 


outside ones being set with clay retorts, and having « furnace 
each (one of which is usually, though not necessarily, a tar fire), 
and the middle one with irons without a furnace. bed 


as 
ided with a separate flue, which enables the bed of irons to 





Glynn in his large wheels. The other, 16 in. diamet 
dsand sluice. Both wheels were 


chop (in which first-year students do wood work, and the | ¢, lift water overa breast board 5 in. above the level of the 
second and third year students do metal work) is open for | water to be raised. But here I found a difficulty in apply- 
six hours daily (except on Saturday, when it closes at 1 P.m.), | ing an uniform power that could be depended upon to drive 
and in each case there is always some one to give instruction | ¢}¢ wheels. The Astronomer-Roval in his letter to the late 


| 


and assistance. | Dean of Ely, says that there is just that amount of uncer- 


At Owen’s pe there is at present no physical laboratory | tainty res 


and no mechani 
are combined in one, while at King’s College the two are 
distinct. 

Regarding what is included in the Table under natural 
philosophy as one subject, there is a distinct professor in each 
subject, and in consequence of the number of students there 
are two assistants in mathematics, a third who assists in 
mathematics and mechanics, and also a demonstrator of 
natural philosophy. For many years past, notwithstanding 
the depressed state of engineering, the number of students at 
King’s College, attending the above course, has ranged from 
75 to 95 in each year. 

The above facts should be sufficient to place it among the 
very first of engineering colleges in England. 

In comparing the fees of the different colleges, it must be | 
remembered that the London colleges have no endowment, | 
but are entirely dependent for their existence on the fees 
received from students, whereas at Owen's College the pro- 
fessorships are well endowed. The fact that the engineers | 
and merchants of Manchester are so nobly endowi wen's | 
College should stimulate the engineers and merchants of 
London to raise endowment funds for the professorships and 
requirements in the two London colleges, so that those older 
colleges, which are self-sup ing, shall not be beaten out | 
of the field by a college, founded on their model, which | 
Manchester is uniting to establish and to endow as an en- | 
gineering college of the highest class. | 

® heliews me, dear Sir, yours ae | 

King’s College, June 14, 1870. .G. Apams. | 








Repucep Fargs setweer Inspta axp Exertany.—It will | 
be gratifying to some of the sojourners in the land to be in- | 
formed that the P. and O. Company are beginning to recog- 

as passage home 


nise the changed state of thi . 
They announce a reduction rates for passengers from 


Caleutta te En and have thrown off one hundred rupees 
from the fares, and have made reductions in pro- 
rtion for intermediate There is also a reduction on 


‘ares for second class.—Indian Daily News. 


workshop, and at University College both | itself to all such schemes, and whi 


ing his proposed improvements that attaches 
¥ 2 yt only be ascertained 
by a working model, and he proposed that a model 
be made and worked by “ weights and pulleys ;” but I found 
that weights and pulleys were not well adapted for ascer- 
taining the exact power of the wheels, owing to the friction 
of the pulleys and the rigidity of the eo: I afterwards 
made a machine driven by water power in such a manner 
that it was worked by a constant head of 5 in. of water, by 


| which I could ascertain the exact quantity of water falling 


5 in. which was required to raise any given quantity of water 
5in. by either of the wheels. The 28in. wheel delivered 
156 gallons over a breast board 5in. high in one minute, 
with an expenditure of 325 gallons — 5 in., and the 
16 in. wheel delivered 266 3s over a breast board the 
same height in one minute, with the same expenditure of 
water which gives for the 28 in. wheel a loss of 52 per cent., 
and for the 16 in. wheel a loss of 18 per cent. ; showing the 
great advantage of the slow motion and shrouds. : 

During these experiments I invented a new machine 
which I called a tangential screw pump, which could be 
attached direct to the driving engine without intermediate 
toothed ing, by means of which | found I could raise water 
12 ft. high with a of only 64 per cent. I am not aware 
of any other machine ca of lorming such a large 
amount of duty. In 1869, when I was engaged with these 
experiments, I made the Littleport and Downham District 
Fen Commissioners an offer to construct a machine of one 
horse power that would do at least 30per cent. more duty 
than ordinary scoop-wheels. But at that time the Com- 
missioners could not entertain the offer. I am now making 
some additions tomy machine to enable it to throw water 
to a considerable t so as to make it available for pump- 
i lands. 


ing sewage on to 
WuiiaM Buens. 
60, Cobden-road, Brighton, May 16, 1870. 


[The publication of our correspondent’s letter has been un- 
avoida' owing to the demands upon our space. 
We be to receive particulars of his further experi- 


ments.—Ep. E.) 


ect ked t whereby the 
I, also, for some years wor an arrangemen: 

waste heat of each bed of seven clay retorts passed through 
among, and effectually heated, the retorts in an adjoining 
without a furnace, containing three retorts placed over each 
other. This oven was 30 in. wide, and was at first set with 
three iron retorts of the D shape, 15 in. x 12 in., with rounded 
corners, the bottom one being set on a close floor of fire-tiles, 
and each of the upper two simply carried by four 12 in. wide 
tiles, at equal distances apart, and supported by corbels 
springing from the side walls of the oven. But it was found the 
bottom retort burned out before the other two, notwithstanding 
its being protected by the fire tiles. A clay retort was therefore 
set in the bottom instead, the upper two only being of iron. As 
there was a direct communication from each bed of clays with 
the main flue, in as See bed pee! irons, ha p 
only necessary to shut the r iron, open 

the clay setting, in order to shut the bed of irons off The 
arrangement worked very satisfactorily, but the gentleman who 
has now charge of the works in which I had these donble set- 
tings erected, has considered it better to dispense altogether 
with the iron retorts, and to substitute clay ones, still beating 
them from the adjoining bed. He informs me that he has no 
difficulty with them. 
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¢ course to ucopt in one place, and, under 

a might be Trindiclene if carried ovt in 

totally diferent eonditicas. The 
uestion resolves itself into whether the vali 
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entire absence of flame from the chimney top, which is too fre- 
quently to be seen on a winter night from gas works chimneys, 
os ‘ 


‘ten Aa Aer ee dace omen byte tora 
honse chi representing, one is afraid to sa: 
what value of fuel utterly and literally thrown to the winds. 4 


ts are efficiently con- 


But when the retort house arra: 
ty ye 


agemen: 
ducted there is, I think, but little need for 
retorts. Ifthe art of retort setting and w 
furnace sien . ‘ne h ~4 nf, Bn 

gases pass to the chi tof ina 

walon 09 fares farther eaters heutiaa le esveurecd ban the 
retorts, by obtaining the maximum effect of the heat generated 
in the best possible way, will uce a great deal more gas 
during the time they are in action than is nsually obtained, with 
i t saving over the average fuel accounts. 
whether the spent heat from good clay settings be saffi- 
jent or not for heating iroo retorts, it is at any rate amply 
sufficient for ing steam, where there are, say, four or five 
beds in action. Utilising it thus is no new idea, bat I am not 


aware that the has ever been sv entirely successful 
as Mr. U of the Chartered Gas Company, has made it. 
That gent has employed the system in several places very 


successfully. The t is perfectly simple and manage- 
able, and could be advan sis a smal! works, 
because the want of sufficient heat dariag the sammer months 
but in the winter time when it is needed the greater number 
of retorts in action would supply the required heat. 

Of the three kinds of fireclay vessels used in gas works, viz., 
brick ovens, brick retorts, and ordiaary retorts in whole lengths, 
or in convenient lengths for jointing togetber, their efficiency, | 
think, =~ taken in the ioverse order here given. Brick ovens, 
if justifiable at all, can only be so, it seems to me, where coals are 
very cheap, and coke valueless. They are beyond all doubt the 
most ient appliances for gas making, and although highly 
creditable to the inventor as being a great advance on the pro- 
cesses then in use by introducing fireclay as a substitute for 
iron are surely inexcusable now. Everything is against their 
use except durability, which might have been some plea in 
their favour when retorts cost 10s, to 12s. per foot run, but now 
when they can be obtained—in a greatly improved condition to 
what they were in those days—at less than half these prices, it 
seems to me that this, their only rec lation, is obtained at 
a ruinous price. They do not make so much gas per ton of 
coal carbonised as retorts do; they do not prodace the same 
quantity of gas in the same retort-house floor area that good 
settings do; they are wastefol in drawing and charging ; and 
the fuel required to get at all a satisfactory production of gas 
from the coals is enormous. I do not think there will be any 
exaggeration in saying that the oven system requires at least 
25 per cent. more coke for fuel than suffices for retorts in fairly 
average settings, to produce an equal quantity of gas, and I have 
heard of cases where considerably more even than that was used. 
Bat taking the extra coke required for an oven over a bed 
of retorts, at but 20 cent. by measure, and assuming 
that such a setting of retorts requires a chaldron of coke 

12 hours= 24 sacks, say 25 ewt. per 24 hours, and reckoning 
the selling price of coke at but 10s. per ton, there is a loss in 
money value of 17s. 6d. per week, sufficient to renew a bed of 
seven retorts at 6/. per retort every eleven months, so that apart 
from the other serious evils of the oven system, this economy of 
duration theory utterly breaks down. In this comparison I 
have taken fair average settings, and, I believe, put everything 
favourable for the ovens. If the comparison be madé with 
settings that make more gas per retort, and with a considerably 
greater economy of fael than here given, the case is, of course, 
still worse for the ovens. Nobody who wants to generate steam 
quickly would now think of applying heat merely to the outside 
of a boiler of large diameter. To attain that object flues are 
made through the boiler, so that the mass of water to be acted 
on is broken up and brought into more direct contact with the 
heat applied, and one would think that a little reflection woul ! 
show that the same principle should be applied to the vessels 
used for the generation of gas. The oven is the boiler without 
flues; a bed of retorts is the boiler having a number of flues. 
In the one case the flues heat the surrounding medium, in the 
other they are heated by the surrounding medium ; and it seems 
to me that using ovens for distilling coal is only less absurd in 

than would be the employment of an old-fashioned wagon 
boiler for generating steam quickly. 

Next in order, and in my opinion occupying an intermediate 








place in utility, between the antiquated brick oven and the 
modern clay retort, comes the brick-built retort. The advocates 
of these retorts, like those of the ovens, fairly claim for them a 


} 


of seven oval retorts as showa on the drawings ex- 
hibited, and which in the ordinary every-day way of working 
produce from 10 to 15 per cent. more gas than the brick retorts 
do. Now, assumiug the extra fuel required over settings of ordi- 
nary retorts tobe but three sacks of coke for each fire 12 
hoursa==six sacks per 24 hours, there is thus for each throagh 
on oy quer enpitnrnysd mis be This at, 


the life of ordin: saving in 

in that time would not only pay for the renewal of the entire 
setting, but would leave a in i 
nearly 1001. annum per 
estimate I believe the disadvantage in this respect of the brick 
retort system to be rather understated than otherwise, i 
only half the above amouot be taken as correct there would, 
saan ane Sor SOE ee pam, See he oF yy 
over ordinary clay retorts t 50i. through per 
ancam. It is true that in many places the fel for ordi 
settings is as heavy, and in some instances even heavier, 
that bere given for brick retorts, but that only denotes want 
time, or attention, or skill ou the part of those having the 
management of the carbonising. In these cases the evil can be 
cured if the proper means be adopted, but with settings of brick 
retorts, I do not think any appreciable improvement can be 
made on the above results. 

The degree of success in carbonising with clay retorts depends 
on several conditions, but chiefly on the following, viz., on the 
quality of the retorts; on their form, on the degree of skill 
exercised in setting them, and on the way in which they are 
worked and used. That “ the best is the cheapest” is a maxim 
especially applicable to a retort, and it is hardly necessary 
to say that its worth depends both on the quality of the 
clay of which it is made, and of the mode of manafac- 
ture. I prefer a well-burnt retort, even although it may 
detract a little from its finished appearance. Retort mana- 
factarers are often sadly pushed for time in the execu- 
tion of the orders sent tothem, and it is hardly therefore 
to be wondered at if retorts are sometimes delivered in but a 
semi-baked condition, requiring the gas companies that use tbem 
to do work that should xy before being delivered, thas 
giving the makers additional kiln room, and lessening their fuel 
and labour accounts. The form of the retor; is a material 
element as regards both its durability and the facility of working 


FE 


2. 





it. The nearer the circular the greater the strength; the less 
unequal is the por and contraction ; the less injariously is | 
the retort effected by the furnace flame; and the greater ease is 


| there in drawing the charge. Next to the square or oblong 


section, the D shape—for which there seems to be an unac-! 
countable preference, especially in country gas works—is the 
very worst. The unequal contraction aud expansion owing to 
the corners of the retort is alone sufficient to condemn it. Bat 
even that is unimportant compared with the rapid destruction of 
retorts of this form owing to the corners getting burnt away. | 
This evil effect is so obvious that it hardly requires mentioning, 
and I hope this meeting will be favoured with some more satis- 
factory reasons for continuing their use than has hitherto been 
advanced. The natural result of the use of this kind of retort 
is seen in the recently published Gas Managers’ Hand-book, by 
Mr. Newbigging, where the duration of an ordinary D clay re- 
tort is given as equal to the production of about a million and-a- 
half cubic feet of gas. Now, if this statement is anything like 
reliable, and I see no reason to doubt its accuracy, I have no 
hesitation in saying that such working is simply playing at gas | 
making. Respecting the facility of drawing and charging, any 
stoker who has worked round or oval and D retorts will tell you 
that he would as soon draw three of tie former as two of the 
latter. In the round or oval shapes the coke slides into the 
centre of the retort and to the drawing rake, whereas with re- 
torts of the D shape a portion falls away into the corners, re- 
quiring the more frequent insertion of the rake, and consequently 
additional time and labour. In addition to the form of the re- 
torts and the arrangement of their setting, a good desl depends 
both as regards the economy of fuel and the daration of the 
retorts on the way they are worked and managed. The mini- 
muin draught requisite to keep them sufficiently hot must be 
ascertained by gradually opening or closing the damper until 
the proper draught be ascertained, and this should not after- 
wards be exceeded. Again, a good deal depends on the skill in 
repairing the retorts. I have seen retorts condemned as worn 
out that might have been easily repaired by a little contriving, 
such as the shifting, or odding, of an arched ring or two to form 
a backing against the bad places that could have teen done at 


but a trifling cost, and would have made the retorts equal to | 


— durability than the ordinary retort; but when this has | another season’s work. 
conceded 


, it seems to me that nothing more can be said of 
their superiority, while in some’ points they are certainly in- 


In the arrangements for working the retorts it used to be 
customary to draw and charge a whole bed at once. I do not 


ferior to the ordinary retorts. The question is not merely | know whether this is stil] done anywhere; if so it would be 


the ordinary clay ones, but which of them, all things considered, | lowering of the temperature of the retorts to a greater degree 


are on the whole the more advantageous.. The first cost of a | than when only a part of the setting is charged, and this, too, | ‘ y ‘ 3 
| weighing and sight seeing, is, to say the least of it, supere- 


setting ot these brick retorts, and the annual cost of repsirs,| at the time it is most required to be kept up. A convenient 


are as nearly as possible the same as for a setting of ordinary | 


retorts of the same number and capacity, but their duration 
(with the renewal of the retort over the fire in a bed of seven) 
extends, I am informed, to four years or a little over, contrasting 
favourably in this respect with ordinary clay retorts. The produc- 
tion of a D-shaped retort, 15 in. x 13 in., and 9 ft. 9 in. long, or 
19 ft. 6 im. from mouth to mouth of a through retort, is 5000 eubic 
feet mouthpiece per 24 hours, from Newcastle coals with the 
usual admixture of cannel. These particulars have been given 
to me for this paper by a member of this Association, who is the 
engineer of very works where these retorts are used, and 
you may take it, that his results are the most favourable pos- 
sible with this class of retorts, becanse the establishment with 
which he is connected, is one of the best managed, and most 
successful in the kin, The objectionable thing abont these 
settings, viz., the they — outweighs, in my opinion, 
the advantage of their greater durability. They require 28 to 
30 per cent. of fuel as usually r , Or, in other words, 
every 100 tons of coal carbonised requires the consumption of 
28 to 30 chaldrons of coke. But this is about 8 to 10 per cent. 
more than is in some works found for similar settings 
of ordinary retorts, and at least twice what suffices for settings 


way is to reciprocally charge half the number of retorts in the | rogaut. ‘ ; y 
bed when the charge in the others is half off. There not being | the production per retort, in the carbonising book every morning, 


then such a rapid absorption of the heat by the retorts contain- 
ing the half-spent charge, the fresh charged ones get the benefit, 
and thus a kind of self-acting adaptation of the heat to the con- 
dition of the charge is effected, and better results, both as to 
quantity and quality of the gas, produced. It is true that the 
injurious effects of charging a wuole bed at once does not hold 

ood to the same extent with clay as with iron retorts. Still ic 
is an evil, and is just one of those apparently unimportant de- 
tails, the due attentioa to or neglect of which go far towards 
accounting for the greater or less success of any industrial 
parsuit. There is the less reason, too, for this custom, because 
its abandonment entails no additional labour or inconvenience, 
but is, on the contrary, especially where the scoop is used, a 
matter of convenience and comfort. I have understood that 
Mr. Kerkham, when engineer-in-chief to the Imperial Gas Com- 
pany, was the first to abandon the old and detective system o 

ing retorts. 








There are three conditions in retort setting essential for their 
successful working, viz.: 1st, to so arrange the course of the 
furnace gases that heat will be imparted, not only to ali the 


tri to give the required support to the retorts at the 

greatest number of with as little actual covering of 

the retorts as le, and without interfering with the 

free of furnace flame; and, 3rd, that the retorts be 
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having angles, s 
4in. or even 44 in. thick. The retorts I prefer are 8 in. thick, 
with an additional inch at the swell or flange at the mouth, for 
the mouthpiece bolts, and ag! are set with the flanges touching 
all round, which leaves 2 in. fiue spaces between them. By this 
means the furnace gases are, so to s Squeezed into a thin 
sheet, and are thus elongated in the lengthway of the retorts, 
and spreading over and rubbing the retorts, are 
readily deprived of their caloric. It is often considered one of a 
gas manager's chief difficulties to keep his retorts hot, and not 
without reason, as retorts are sometim+s set. They don’t get a 
chance of heating with an ordinary consumption of fuel. In 
cricket parlance, the stumps are set so wide apart that there is 
no getting the bails off, and unnecessarily large balls have to be 
resorted to in consequence. As one having paid some consider- 
able degree of attention to this question of retort setting, I 
would respectfully counsel ‘‘ wide stumped” gentlemen, should 
there be any present, just to make one trial of moving their 
“stumps” « little closer. The products of the furnace, like 
those of the retorts, will pass where there is least resistance, and 
the great bulk will find their way to the chimney unused if the 
retorts are too far apart, so that one of two things must happen, 
either the retorts are not properly heated, or an excessive volume 
of furnace gases must be ad through the bed to effect that 
end, requiring, of course, an unnecessary consumption of fuel. 
As to the way in which these products pass through the bed, it 
will be found that making them pass alternately up and down, 
is more effectual than wiiat is called a “ running heat,” that is 
playing longitudinally. Where there is a retort placed over the 
furnace, as in some of the drawings exhibited, it is sometimes ~ 


| found difficult to prevent the protecting arch from dro pping. 


This is a difficulty that need never occur if bricks be used that 
will stand the heat. The reason is simply bad workmanship— 
too thick joints and the bricks not properly rubbed together. 
This, at any rate, ought to be an unknown difficulty where the 
red Eweil cick are used, because, being as friable as a house- 
hold bath brick, they can be easily rubbed surface to surface, and 
the arch built without the employment of any cement at ail, it 
preferred, and being composed largely of silica, the y are infusible 
by the greatest furnace heat. 

It is considered a matter of great importance with some 


| gentlemen, that all the coals delivered into the retort house be 


wheeled over a weighing machine and weighed, and I have heard 
it referred to with evident seif-satisfaction as being the proper 
thing to do—as being in fact a cleverly devised kind of tell-tale for 
keeping the stokers up to their work. There is a given weight 

to go into each retort per 24 hours, and therefore the coals 

weighed iato the house, must be equalto such given weight 

per retort, multiplied by the namber of retorts in action, 
multiplied by the number of charges. Now Iam sorry to have 
to say anything disrespectful about such a (generally) harm- 
less hobby as this, bat truth compels me to observe that 
I think its utility is oa a par with the other innocent amuse- 
meat of peeping into the bed through cast-iron boxes with 
movable lids built in the froat wali for that purpose, the osten- 
sible object, I presame, being to enable the manager to ascertain 
if the heats of the retorts are satisfactory. This perennial peep- 
ing observance is discharged by some of its devotees, with a 
scrupulousness worthy of a better cause, and highly suggestive 
of fireworshippiag, or at any rate of conviction that it is essential 
for the proper and conscieatious performances of one’s duties. 
Well, I cannot say I am sceptical as to this doctrine, because | 
have no doubts on the matter. I know (and I have already en- 
deavoured to explain why) that wherever there is room between 
the retorts for indulging in these playthings, there is un- 
questionably something radically wrong with the constrac- 


| tion of the setting; and I have almost invariably found that 


tueir itant is the of rich hydrocarbon vapours 
in the neighbourhood of the tar well. But it is an ill wind 





whether a setting of brick retorts lasts longer than a setting of | found advantageous to abandon the practice. The result is the | thet blows nobody good. These same sight boxes are worth, 


I was going to say, their weight in gold to the fortunate 
tar distiller, I have a strong conviction that all this coal 


A manager can always satisfy himself by a glance at 


whether things are going on satisfactorily in the retort house ; 


| and this part of bis duties at any rate ought not to be omitted. 


| Iithere has been a proper make per mouthpiece for the pre- 
ceding 24 hours he may rest quite satisfied; if otherwise, look- 
| ing through a sight hole at any rate won't mend matters. The 
| public, we all know, have a settled conviction that the meter 
| goes round by itself, apart from any consideration of the motive 
| power of the gas, that it is in fact a disagreeable kind of solution 
| of the perpetual motion problem, but gas managers being more 
enlightened, ought to have faith in the fact that the retorts won't 
| make the desired quantity of gas, unless there be sufficient coals 
| puttherein, and the beat be equal to its distillation. 
| It is scarcely necessary to discuss the question of stage versus 
| ground floor Zp cnbien the retorts from, because the stage 
| system is almost exclusively confined to London and its neigh- 


f| bourhood. The advantages claimed for this system are, so far 


as I understand, that the barrowmen do not require to go out 
of the high temperature of the retort house, in cold or wet 


weather, in wheeling out the coke, that the coke drops down 
out of the stoker's way in drawing, and that extra storage for it 
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the coke ground with shed. As to the 
additional storage room obtained, it would, even if the whole 
space be filled up to the stoking floor, be bat. a mere 
bagatelle in eubic oe te gage tatlgp omens gions 
thing like it. whole of the floor cannot even 
covered with coke, and on no of it can there be such a depth 
as to sensibly affect the storage. And to obtain these 
nominal advantages the retort-houve walls and chimney, or 
chimneys, have to be carried the additional height of the stok- 
ing, from the ground floor, with pra ne Ne 
There is the extra cost of the — floor, while the 
number and eoosequent cost of arches or ovens is just 
Goalinh ee Oe oe 
there is one of equal size express purpose 
of supporting the fermer, and which is otherwise almost use- 
ess. Nor is this serious and otherwise avoidable first outlay 
the only disadvantage. The coke is un smashed in 
falling so far, and, after all, it has to be handled quite as much, 
the retort into a 


if not more, than if it were drawn ont of 

barrow, and wheeled on in 
Men have tu be kept below to quench and remove it 
of the next charge, after that they fill it into 
places actually carry it outside to the vans. 
ai} this, practical men, like those I have the 
will readily understand that with a space of width 
between the front of the stage and the retert 7 with 
the furnace bars usually below the stage level, there cannot be 
the saine facility in working ason the ground floor, Again, the 
proportion of the coke for fuel must either be prevented 
from falling on to the below in drawing or it must be 
carried back again. So that all things i , I for one, 
fail to see any appreciable advantage in the stage system. 

As to the question ef furnace combustion, which plays such 
an important part in gasmaking, I have left myself but little 
time to speak. Moreover, it isa question of sufficient impor- 
tance for a separate paper, and one that 1 hope some member of 
this Association will take up and treat at next year's meeting. 
Where coke is used as retort fuel, there is comparative im- 
munity from trouble with this question, buat it is otherwise 
where coal or tar are used for that op at In the former case 
complete combustion is easily ensured, se not only is there 
but one element to be dealt with, but from the coke being in 
large pieces the firebars can be set wide enough apart to give 
ample area for the admission of air, while the portion of the 
coke next the furnace bars, by its open porous nature, acts as 
an admirable filter or sieve, breaking up the air into finely di- 
vided threads, and-eo bringing each atom of carbon into im- 
mediate contact with its equivalent of oxygen. But where coal 
is used, especially small coal or slack, requiring the furnace bars 
to be kept very clear, perfect combustion becomes a mach more 
difficult matter, because the elements into which the coal is re- 
solved requires each its own equivalent of air. To quote an ex- 
tract from Wye Williams, “ Each pound of good coal will give 
out 5 cubic feet of gas, and require for its special use 50 to 60 
cubic feet of air, according to the quality of the gas; while the 
remaining coke, being about 50 to 60 per cent. of gross weight 
of the coal, will require about 100 to 120 eubic feet. The pro- 
ducts from each bundredweight, then, in round numbers, 
will be as follows: 
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Hydrogen ase ove eve oes exe eee 
Carbon in combination with the hydrogen, and forming 

gas oué odd eed ose ee ood ww “PR 
Carbon remaining as coke ove o0e tse 60 
Nitrogen, sulphur, oxygen, and ashes hie so “2 


00 
We here distinguish the three bodies inte which the coal is re- 
solved, and each requiring its own special equivalent of air, viz., 
the coke, the hydrogen, and the carbon of the gas. Now the 
whole question of perfect or imperfect combustion—the atilisa- 
tion of all the elements of the coal, and obtaining their relative 
and entire calorific effect will be determined exclusively, 
and absolutely, by the facilities afforded these three bodies 
in obtaining their respective contact, and quotas of the 
air supplied. It will not be enough, therefore, for engineers 
to look to the naked fact that each pound of coal will require 
150 cubic feet of air, and to expect that all the contin- 
gencies of combustion will be satisfied if they provided that 
quantity. So far from that being the case, it is exclusively on 
the special application of these 150 cubic feet to these three 
separate portions of each pound of coal as above described that 
success will depend. For if the air be taken up by the incan- 
descent coke (and to which it first finds access) more rapidly, 
or in greater quantities, than the gaseous matter can simal- 
taneously be supplied with its own due quantity, the entire 
operation in the turnace will be deranged. In a word, the gas 
should have its own equivalent of air, and enter into combustion 
as rapidly as it is generated, and in due relation to the combus- 
tion of the coke in equal times.” It will be thus seen that it is 
absolutely to provide means for an adequate supply 
of air, in addition to what is drawn through: between the furnace 
bars to obtain the full calorific effect of the fuel, and that the 
finer the supplementary supply of air is divided apd com- 
mongled with the gaseous products of the coal the more perfect 
will be the combustion. And this is as indispensable for the 
proper combustion of tar as it is for coal. An efficient and 
convenient mode of burning tar is represented in the drawing 
of the six retort setting exhibited. It is a copy of Mr. Ander- 


son's tar fire with the addition of a furnace below the sloping | action 


table on which the stream of tar falls for the of keeping 
it hot, so that the tar may be volatilised dices it comes in con- 
tact with it. Mr. Anderson effects this by means of the com- 
bustion in a chamber below of the resultant fine breeze from the 
tar itself. But I have found that the addition of the furnace 
saves 4 good deal of trouble in attending to the fire at the cost of 
but an insignificant consumption of breeze. It will be observed 
that finely perforated plates with sliding doors are built into the 
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would 
naturally take, Coals above, 
upon this combination wall and grate, and being 
fired at the under surface, th the — 
—_ the mg tees. but rom 
2ft. to 3ft. thick, various operations go on i 
of the fuel which — —— eae of air. 
upper and cooler part of the uces a large of 
hydro-carbons; the cinders or coke which are ont olatilent, 


is nearest the grate eT Le air into car- 
reser cape Ever votheandag slow! ignited 
it; the ic aci i ly through the ignited car- 
bon, beeomes converted into carbonic oxide, and mingles in the 
upper part of the chamber (or gas producer) with the h 
carbons. The water, which is purposely introduced at the 
bottom of the arrangement, is first vaporised by the heat, and 
then decomposed by the ignited fuel, and rearranged as hydrogen 
and carboni oxide; only the ashes of the coal are removed 
as solid matter from the chamber at the bottom of the firebars, 
“ These mixed gases form the gaseous fuel. The nitrogen, 
which entered with the air at the grate, is mi with them, 
up @ large vertical tube, for 12 or 16 ft., after which 
it proeeeds horizontally for any required distance, «nd then 
descends to the heat regenerator, through which it passes 
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passage of air or gas between them. There are four 
under a furnace. The ascends th 

chambers, whilst air through the nei, ing chamber, 
and both are conducted through ports at the end of the furnace, 
where mingling, they burn, producing the heat due to their 
chemical action. Passing onwards to the other end of the 


furnace, they (i.e. the ecg gen tind precisely similar fa 
t 


outlets down which they ; raversing the two remain- 
ing regenerators from downwards, beat them intensely, 
especially the upper part, and so travel on in their cooled state 
to the shaft or chimney. Now the passages between the four 
regenerators and the gas and air are supplied with valves and 
detlecting plates, which are like four-way cocks in their action ; 
so that, by the use of a lever, those yep: and air-ways, 
which were carrying off the expended fuel, can in @ moment be 
used for conducting air and gas into the furnace, and those 
whieh just before bad served to carry air and gas into the 
furnace, now take the burnt fuel away to the stack. It is to be 
observed that the intensely-heated flame which leaves the furnace 
for the stack always proceeds downwards through the 
rators, so that the w part of them i ignited, 
keeping back, as it 
they in this action, that the 
cast into the air are not 
the other a the entering 
through the regenerators, so that i 
pe pp bee tpt 9 ner agen A aims 
add to the carried heat that due to their ma 
are 


apa afm prone sateies eee 
the outgoing an: i air, time for 

tion is from half as beat 10. 0n hont, os ceonrvatiee ony ta 
cate. The motive power on \ two i 
excess of pressure within is kept up from the gas producer at 
the bottom of the regenerator to 

mingling with the fuel before it is burnt; bu 
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downward through the regenerator the advance of the heated 





44 
medium is goverued mainly by the draught in the steck or 
: se = : 2 \ . of the} 
cee ane Oe ee 
fessor Faraday lecture figures : 
Bere apes a ote Eps B neweg ny ytet 
would evolve about et oe ee car. 
bonic oxide it would ouly evolve 1200°. The carbonic oxide, 
lathe fad esta, acteten wih Se he S00 So shee 
which evolves, when burning in the real a 
Rpt Tint eS 
fe. a ee ee in 
the furnace, to which the regenerator can return about S000° 
more.” ; 
The difference between retorts ee ond Oeare: 
mode appears to be that <4 - 16 
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coating wpm gino mem i is of mph 
it over again course 
yp mechs mony oe Bat the application to gas retorts is very 
$ heat of only a certain temperatare is desirable or 
proper, and its enormous jon by the retorts in converting 
Geeerntents Gente OOS bee Grane Cams S 
utilised, reduces the temperature to the same as it leaves 
- apologise for hw mach of 
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that no more important subjects than these 

setting, working, and heating retorts, could engage our at- 

tention. h 
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conclusion, I may just further add that I ain now working 
settings of seven 21 in. x 16in. ovals, 19 ft, long, set 

6 in. wide oven as per the drawings, and that they have pro- 
duced, ever since they have been at work, au aver of 11,400 
cubic feet per 24 hours, with 6 hours’ charges = 5700 per mouth- 








New Tereorapns 1s Ixpia.—It appears that a new line 
of telegraph has been constructed, or is in course of con- 
struction, from Bhosawul to Khundwa, at a cost of about 
72,000 rupees, in anticipation of the sanction of the Supreme 
Government, who, when applied to for sanction, is ssid to 
involving so heavy an expendi- 
ertaken without the sanction 
previously obtained, the more so when the 
amount is not provided for in the Budget estimate for the 
year. —Indian Daily News. 
Bervor Buupise 1x Roumasta.—Subscriptions have 
been invited by Mesers. C. Devaux 
certificates of 


eo ene 


— 
2 ELE LE IGE LA, PELE GO" A EME ROIS 































































Oe eS Re ER i Re RR ae: pent nN ee RNR RES ema 


ame itaconitipearinaapm creates 


Ae te et wre 


or 


2 I EN NS CNIS, eh 






Sa eee 








444 








GAS RETORT CHARGING MACHINERY. 
Twelce months’ experience with Best and Holden's Retort 
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This model is a little different to what the machines really 
are; the action of some of the parts are changed, the principal 
jon remains the same, and, as you see, consists of a strong 


running on four wheels on rails laid upon the stage of | i 


the retort house. This framework carries an upright boiler with 
engine attached, which acts upon and drives two pitch chains, 
Te no are geared the three rakes and | ong Bee ye above 
the seoops, and su by columns, is the per carrying 

fos erly dn it sip meee diag the oats | 
adjusting itself to any position opposite the retorts, and the | 





One machine on either side of the range of benches (the same 
as two gangs of stokers) takes its supply of coals, aboat three 
tons, into the hopper, and a supply of water into a tank for 
feeding the boilers and cooling the rakes. Three doors or nine 
retorts are emg the machine advances in front of them, 
sends in the three rakes, draws out the coke which falls to the 
stoke hole inte wagons placed to receive it below, and is there | 
cooled in the usual manner; the machine is then moved on to | 
the other retorts, draws out the coke, and then returns to | 
the retorts it first discharged. Then the scoops, ready filled trom 
the hopper, are sent in, turned half round, and withdrawn in- 
verted; then it proceeds to the next, and in like manner to the 
otbers, and charges them, two men trimming the coals into the | 
measures in the hopper, and one man guiding, by means of a | 
shoot, the coals from the hopper to the scoops. The man who | 
attends the rakes in drawing the coke out now closes the door | 
as the machine moves away, and follows it to the next bench. 
This goes on till the whole section is finished, when the machine 
stops, takes in 3 tons more coal from the upper hopper, and | 
water for the boiler and rakes, and proceeds through the other | 
sections until the whole of the retorts for that bour are both 
drawn and charged; then the machine returns to its standing- 
place, and gets a little cleaning up, while the men sweep up the 
stage and rest for twenty minutes, until the next bour strikes, | 
— the same operation is repeated, and so on from hour to | 

our. | 

It is necessary to say here that a system of signals given by a | 
steam whistle attached to each machine regulates their action | 
in drawing and charging, so that as soon as the rakes of one 
machine have taken hold of the charge of coke it signals to the | 
other, which in its turn enters, and takes hold of the coke as | 
soon as the centre of the retorts is clear for the rakes to go down. 
The same is the case when the scoops of the No, 1 machine are | 
turned over, the signal is given, and the scoops of No. 2 enter 
and discharge the coal. By this means collision between the 
rakes and scoops is avoided, and it leads to no delay, as the 
No. 2 machine keeps a little behind the No. 1. 

This work bas been done at the rate of 72 retorts per hour, | 
the usual rate being 60 per hour, or one retort per minute. The 
greatest number of mouthpieces that have been worked this last | 
winter with the machine was 20 benches of 9 retorts each, or | 
360 mouthpieces. These were charged 60 every hour, and were 
pow | done in from twenty-five to thirty miuutes, the quantity | 
of coal put in each charge being 3 cwt. per mouthpiece, more or 
less according to the state of the heats, the men filling the 
measures regulating the quantity. The average, however, is 

2owt. per mouthpiece for twenty-four hours, so that the quantity | 
put into the retorts by two machines in twenty-four hours was | 
216 tons, or 1512 tons a week. One week in January 1708 tons | 
were put in, but it was exceptional, the former figures being the | 
average of the whole work while the number of retorts were in 
action. 


The cost of doing this work consisted of :— 





Four engine drivers at 26s. . .£5 4 0 
Four rakemenat2is. . . . . 5 0 0 
Four chargersat 223. .... 4 0 
Eight hoppermenat2ls. . . . 8 8 0 


A total per week of . £23 0 0 


which gives 3.65 per ton of coals carbonised. During the week 
in which the greatest quantity of coal was carbonised, the 
wages per ton were 3.23 per tov. 

Next winter I hope to bave the whole of the house, containing 
516 mouthpieces, in action, and expect to carbonise 2200 tons 
per week at « cost of 2) per ton. 

The coke is removed from the stokebole in wagons, at present 
by manual labour, and the usual number of men are required 
to attend to the furnaces, ashpans, &c, 

The arrangement with the patentees who undertook the 
working is that they provide the four machines at their own 
cost, and keep them in repair and proper action, and do the 
work of drawing and charging for 3d. per ton of coals put into 
the retorts, but should the wages exceed this amount one half 





of it is to be borne by the company. Thus, if the actual wages 
* Paper read before the British Association of Gas Managers. 
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honse, lifti coal in a wagon, which is run in upon 
a 3 ft. gauge railway and turned on turntables, then run along 
a line of a an Sa aa 
secured to the walls; this railway i 


On the line of rails, two men on either side keep these hop- 
pers always full, receiving the full wagons from the lift and re- 
turning the empty ones; these lifte are in direct communica- 
tion with our coal stores, the er > co ee 
patent compound—the mixing of oil and coal—is ied on, 
and also in connexion with our two lines of railway from the 


| quay and the docks; so that the coals come direct from the 


steamer up the lifts, fall into the upper hoppers, from there 
into the hoppers of the machines, from the =F into the 
scoops, so into the retorts without being touched by hand; or, 
in other words, the coal is taken from the steamer, conveyed 
into the retorts, converted into gas and coke, and in the space of 
six hours deposited on the ground, all by machinery. 

In connexion with the system, it is found to be absolutely 
necessary that there should be a quick method of closing the 
retorts. This is at present done by means of one door or lid, 
planed on the face, closing three retorts at once; the mouth- 
piece covering three retorts and having one ascension pipe, has 
also a planed surface, and the two being brought close together 
are supposed to be gastight. When they were taken from the 

laning lathe it is possible they might have been tight; but my 
ast winter’s experience proves that they are very far from being 
80 Dow. 

This has been indeed almost the only source of trouble in the 
whole system; the door, being 7 ft. long and 2 ft. 3in. wide, 
made of } wrought iron, with a strong angle iron round the 
edge, expands and contracts unequally, and the heavy blows 
given to the wedges, in bringing the surfaces together, tend to 
warp and twist the door. We have therefore determined upon 
abandoning these doors, retaining the chamber pert, and intend 
fitting on each chamber three mouthpieces with Morton's patent 
lid and Holman’s patent fastener, which I trust will overcome 
the difficulty. 

Another great difficulty was the constant stopping of the 
ascension pipes, and even the hydraulic main. The heat from 
the mass of ironwork was so great, and the main so close set 
upon the top of the benches, that it might not inappropriately 
have been termed a still for distilling tar. Frequently the 
piteh had to be taken out by means of pinch bars, and the pipes 
were nearly half their time being cleared out. This has been 
remedied by raising the main 5 ft. above the benches, and by 
fixing a flamer plate or fender above the mouthpieces at such an 
angle as to throw the flame issuing from the open retort several 
feet from the ascension pipes. These experiments have proved 
so successful that we have not had one stopped pipe all the 
winter, 

In passing, I would recommend all who are troubled with 
— pipes to adopt this remedy as a complete cure. 

‘ith respect to the machine itself, unquestionably it is a 
step in the right direction, and will eventually tend tly to 
cheapen the production of gas, especially in large works where 
it can be worked to advantage. It is in my opinion not quite 
suited in its t form to a works having less than 300 
mouthpieces in use during six months of the year; but for 
works employing that number and upwards, two of these ma- 
chines will be found not ouly advantageous in many particulars 
but decidedly economical. 

It may be said they are only in their infancy and not yet 
fully developed, but doubtless year by year experience will sug- 
gest new applications in their parts simplicity in their con- 
struction which may add more and more to their efficiency and 
completeness. 

Several improvements have been made during the last year, 
and others will be applied this year; for instance, the scoops 
are now being made wider to enable them to put more coals into 
the retort, and also to ent the coals from spilling over the 
edges when being let down from the hopper. A self-acting 
arrangement (as shown here), instead of the bottom falling out, 
will convey the coals from the hopper to the scoops. By this 
means two men on each machine will be dis with, and a 
self-acting disc at the end of the scoop is added, so that, when 
the seoop is turned over in the retort, the dise flies open and 
assumes the shape of the scoop, and does not draw the coals out 
of the retort like the fixed dise. A spring is also substituted 
for the weight in turning the scoops over; this will reduce the 
weight of the machines considerably. These and other improve- 
ments will, doubtless, be added as they suggest themselves. 

The machine as a whole is a great triumph of engineering 
contrivance, and exhibits in a striking manner what may be 
accomplished in the way of substituting machinery for manual 
labour—in this case, labour of a nature calculated to shorten 
human life. Let us not, therefore, regard these machines as 
mere innovations, let us rather welcome them as harbingers ot 








—even on the low ground of expediency—it is good policy to 
one day co week, and whan'l pes it 
to you from the higher ground of God's command that man 
should rest, I give a double reason why you should not turn 
from the consideration of this subject with impatience, or as 
unworthy your notice. 

It is said, and to a large extent said truly, that the 
would rather work than lose their pay. JI would ask, who is 
responsible for this low state of morality? Who but ourselves, 
who have created or continued the bad custom, which like every 
other bad habit, is very difficult to break off. 

It is said, again, that to cease working will materially affect 
the profits of the concern. This has been gone into carefully, 
and I am satisfied that the loss has been much over-estimated ; 
but assuming for a moment, and for argument’s sake, that there 
is a loas, I hold that it is not such as ought todeter us from, at 
least, taking a step in the direction indicated, and I am glad to 
say that several of us bere have been encouraged by our directors 
to run the risk of any loss, so that it may be seen whether the 
end may not be attained. 

In answer to queries sent to some tour hundred gas managers 
by the gentlemen referred to at the beginning of this paper, 
several ma say, want of storage room prevents them ; as 
that difficulty can only apply to a part of the year, | would ask 
those, whether they take advautage of the ample storage they 
have in summer and curtail their Sunday labour then ? 

In some cases J find this argument cuts the other way, and, 
where storage is small, the gas made on Sunday is of necessity 
very much less than on week days, the consumption, as a gene- 
ral rule, being mucb smaller than on week days. 

The questions of damage done to retorts by being left out of 
action ; the risk of bad gas getting into the holders; the waste 
of fuel in maintaining the heats; the waste of gas when the 
retorts are first charged after having been left off, will doubtless 
be brought forward. I am far from saying there is nothing in 
them; but as the object of this paper is not to anticipate but 
rather to elicit discussion, I simply state them as points to be 
debated, and leave anything I may have to say regarding them 
till afterwards. 

Having thus briefly introduced the subject, and believing it 
to be one well worthy your consideration, [ trust you will 
thoroughly discuss it, and I believe the discussion will lead 
many to give more heed to it than they have hitherto done, and 
I am sure much good practical benefit will be the result. 





Ratugr Cavet.—The general public are probably as yet 
unaware of the ificent addition which has been made to 
the attractions of the New Blackfriars Bridge. The contri- 
bution takes the form of a building bearing the well-known 
trade-mark of the Metropolitan District Railway. As a work 
of art, considered in relation to its accessories, and particu- 
larly the pier of the bridge with which it is in juxtaposition, 
the station—for such it is—is probably unique. It is not 
ornate, but it is eminently utilitarian. refreshing 
simplicity of the design points to its conception at a season of 
especial repose. We can imagine the architect ensconced in 
his old arm-chair, by a cosy fireside, surrounded his 
children, and probably but half aroused from sleep. 5: y> 
as though by inspiration, the «/3eAov rises before him. His 
ada has just crawled to the outskirts of a farm 
constructed by the youthful member of the family with great 
elaboration on the hearthrug, and has turned the cattle-trough 
upside down. Its six legs in the air look like chimneys, its 
decorations inverted put on the appearance of doors and 
windows. With fine professional instinct the man of taste 
takes out his note-book—genuine architects, particularly 
members of the Institute, never eat, drink, or sleep without 
one of these art ees a reach—and jots down the 
design in a few feeling lines. ;To some inspiration 
clearly must London be indebted for the Blackfriars Station 
of the Metropolitan Railway. The only recent additions to 
the public buildings of the metropolis—and it will be conceded 
that we have seen many wonderful erections of late—that 
can be mentioned in the most remote connexion with the 
station to which we have referred, are those marvellous 
caskets erected on either side of the new avenue through 
Euston-square by the North-Western Railway Company.— 
Globe. ‘ 


* Paper read before the British Association of Gas Managers. 
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ack importanee, it is but natural 
shoal to Repeal ee eta favourably any t: 
professing to deal practically bg subject of 
slide valve and its proportions ; and we there 
menced our examination of 

full hope of finding it Pope which we 
scientiously recommend to engineering students, 
in fact, to all in want of information on’ the 
with which it deals. In this hope we were 
by the fact that the book had already reached a third 
edition, and by the statement made in the preface that 
this third edition had been rewritten extended. 
Much to our regret, however, we find the work to fall 
very far short of what we conceive that sugh @ treatise 
should be, for although it probably con but few 
actual misstatements, yet it is greatly wanting.in that 
clearness and precision so pre-eminently requisite in a 
book dealing with the slide valyeand its action. In fact 
the impression ieft on our minds by a perusal of the 
work is not perhaps so much that Mr. Burgh is 
ignorant of the subject on which he writes, as simply 
that he — es power of communicating te 
knowledge in elear easily comprehensible language ; 

while, moreover, bg 2 fas tho mach inclingd te absti- maust 
tute descriptions particular examples in the pe fa nes 
of explanations of general principles capable of universal 

applicgtion. 

The first chapter of Mr. Burgh’s book is devoted to}! 
the consideration of “single ported common and ex- 
haust relief slide valves,” the term “ exhaust relief” 
being applied by Mr. Burgh to valves working on 
faces so proportioned that the ports communicating with 
the ends of the cylinder are fully opened to 
haust, although they are but partially opened teisteam. 
Our autbor’s classification of slide valves strikes us as 
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rather peculiar, inasmuch as he divides them into a age 
three # anew namely, “common, exhaust relief, and | movement 
equilibrium.” ‘This, however, is a comparatively un- | time moves 


important matter, of which we need say 
further bere, Mr, Burgh does not—as we think he 
ought—commence p Bg clearly the duties 
which a slide ‘valve to perform, and then proceed 
to show how it should be proportioned to enable it to 
fulfil those duties, but he plungés at once into an 
example which is intended to explain how to obtain 
the dimensions of a valve for an ¢ of 65 horse- 
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9% in. in diameter eq in. in ck . 
The proportion of diameter will be as 1 is to 4.84; then 
1504 __ 4.84, proving thereby that the arcs passed through contracts, ae ong ot 
















of B 
power nominal (whatever that may be) driving a screw oe — 
propeller. Regarding this. engine, our, author says : wages 
* Allowing 17.6 square inches per horse-power, the that the pre- 
cylinder would about 38 in. in diameter, with a ing instead 
stroke of 2 ft. area of the port supply being is to remsia 
generally about one square inch per horsé-power, the A be 
result would be 65 square inches.” ‘This, we regret ~ a ling. 
to say, is a fair examplé’of the foundations upon which no 
Mr. Burgh’s rules rest, arid’ this being the case, it is sabe pune 
not to be wondered tliat the rules themselves are riot tat prot gos 
everything that could he desired,” This, # , Jittle 7 alges for landed, 
pip aaghrss Ws told that the width, A, Of, the They contain salaries, con- 
steam, port for engine, above referred to is given 2 ; only that 
by the. formula A=$¢; ..but why,..26 in. is_ taken would become 
as the correct length for the port is mot explained. to be kept 
in tho Wate Deeg! 00 On Aeeaae Seaton only to the 

ion for obtained iplying | : silver 
dimension for the lap is to be by: " 4 R o —_ 


the widtty of ‘the “steam port be and 
“that the formula grven’ will’ be oi 
portion, whether-the nm is a to cut off at 
one-quarter, three-eigh three-fourths, or 

eighths of the stroke.” Inasmuch as we are further 
informed that the half-travel of the valve is to he ob- 
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Passing over Chapter I[.—which deals with “ ex- 
haust relief, double and treble ported slide valves,” 
and which contains. a certain amount of useful infor- 


i . somewhat 
mation, conveyed, we regret We sar, Ue st 


it 
ib 


E 
a 


. 





9 Pee 
allie sm heneelnr jh a cantedbecliong 2 prin igay navman satresinaneorinner grok . 
NENG LILLARD LIER IL LG ERI 0 








446 ENGINEERING, 


[June 24, 1870. 





THE METROPOLITAN DISTRICT RAILWAY; WORKS AT 


MR. JOLIN FOWLER, ENGINEER. 
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We publish, above, drawings illustrating the works | with the subway and sewers. On the west side of the 

upon the Metropolitan District Railway in the vicinity Blackfriars-bridge abutment, the former outlet of the fieet 
of Black{riars-bridge where a complicated construction was | sewer is dotted, and within the abatment itself the new out- 
unavoidable, owing to the sewer and subway of the Jet for the storm overflow from the Fleet, which was built 
Board of Works upon the railway. In with the bridge, but which has not yet been connected with 
addition, a low level gallery had to be made for the ac- the sewer.. On the east side is the present discharge, and 
commodation of the City Gas Works above the railway, and | the diversion made the construction of the 
below the rosdway of the embankment, while the tem- station, Figs. 1 and 2 of the details show the relative 
porary outlet of the Fleet also interfered greatly with the | positions of the sewer beneath, and the subway 
works, The small sketch plan gives a general idea of the | crossing above 
relative positions occupied by the various lines of sewer, plain the construction. 
railroad, and subway. The outline of the embankment wall railway the sewer 
is shown at its termination and junction with the abutmentof diameter 
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BLACKFRIARS BRIDGE. 


> 


| cast-iron tube is built into the brickwork of the sewer. 


The permanent way for the length of the crossing is carried 
in trough girders of wrought iron, to relieve the top of the 
tube, a precaution scarcely necessary when it is remembered 
that the ironwork is embedded in and surrounded by con- 
erete. The subway crossing over the railroad intersects it 
at an angle much less acute than that of the sewer. And 
it will be seen from Fig. 2 that girders and small arches 
are substituted for the ordinary brick-covered way for the 
whole of crossing. The girders are shown to a large 
scale in Fig. 8, and Fig. 4 is a cross section of the railway, 
showing the flat covering and the subway above. 

In building the station on the eastern side of Blackfriars- 
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THE LOWER SILESIAN RAILWAY TERMINUS AT BERLIN, 


(For Description, ses Page 433.) 
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THE FAIRLIE ENGINE. "The * Mounfainser” le « double bogie, with four cylinder, THE CHANNEL PASSAGE 
Dearwo last weeks series ofttrials with the Faisl | Mise, in diametes, one je digeetie, the ual Sine ov ERGINgenine. 
“ Little Wonder,” rubning upon’ the Festiniog “3 fear | Sede Se courieh 90. s ib again o8 your valuable space, 
Men ae Ee oe ee ee te ebhe Warks| 21% Weight of engine, 25 tons... The fuel ies Mame, 9 sentence in may letter to 
to several gentlemen, representatives of Works | bitumi | Tn fitin the Bead Oak? On |7%™ week’s number, is made to bear 
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* ECONOMICAL STEAM ENGINES.” 
ies To THE ——— > ENGineegt ‘ 
; In my letter on ve subject,’ ® 
of tkock ta publish last week, poe a foi printer's 
errora, which I shall feel obliged by your correcting in this 
's issue. 
440, column 1, line 6, for “least” read “last.” 
2, line 5, also line 7, for “ 4s. 8d.” read “ 4.8d. ;” line 
, for * for” read “ pr.” : ids 
asia am, yours , 
MR. 















Planes q° Crocible Company (Storgasts Patent) at Batter. 
2 i y an’s t) at r- 
edge MEME Side with Ghepedin'e | tore » ieee Aeotegeet GEM. ond x seetage epee of 
drawing 31 wagons only, ving conclusively the | 1. Speed with or a river frontage , and an — of 
superior power of the Fairlie on | the other an the| High and Low Pressure Engines of 350 horse power, by | 70 ft. Th» designs have been prepared by Mr. BR. M. Ordish, 

and the first contract—for the wharf walls and basement 


weights which each succeeded in oa up the same| Messrs. J. and G. Rennie. : 
13 tons, 8 ewt., | Date of trial coe eee 19th May, ts ' storey—was yesterday let to Messrs. Jackson and Shaw, 





























incline being respectively, as already stated, , 
3 qr., and 90 tons, 3 ewt., 3 qr., inclusive of engines. Where tried on wp Maplin upon their tender for 1600/. The level of the basement floor 
Subsequently, the “ Little Wonder” started from Portmadoe | Draught of water forward ... 13 ft. Sin. is 3ft. above low-water level, and the floor, as well as the 
with a gross load of 1i4 tons 14 cwt., and with a steam pres- - aft ate. 16 ft. 11 in. walls and also the floor above, are to be of concrete, the 
sure of 160 lb. she ran for a distance of 134 miles, stopping at » 15 it. 2in. upper floor being carried on brick piers. The concrete is to 
four stations on the way up. The maximum ttained | Diameter of cylindats,- high pm at) be composed of one part cement and four parts Thames 
at any time was 170 Ib., the minimum 135 b., and the: maar _ STia. baliast and sand. is portion of the works is to be com- 
sure at finally stopping was 1401b. The length’of Reser of —— em now ef the first of September next, the construction com- 
was 1245 ft. The steepest gradient is one about 24 mviles-im | pressure sre oy ahd J00F ia. forthwith. 
length of 1 in 79.82, following upop an incline Stroke of piston ~.., ~~. SH in. oe de — ; 
miles in length of 1 in 82.71. ‘The iH Pressure of steamin+beilers FulbPower. Half Bower. _ & Novet Inareatios Scuzue.—The drought is becoming 
chains radius, in lengths from 89 to 200 The time | _ (average) ww ise OBB. 58 Ib, fo serious in France that now the Government—the Deus ex 
occupied in performing ths Jooaneg et) heme {f sinates, Vacuum in condenser . 27 in. 27fin. machina of the French try—has been interpellated on 
and, exclusive of stop hour 1 minute. Revolutions (mean) per mi- the sub: 
The trials on the estiniog, Battesy wound up withan-| Bute ... om ate 95.25 75.47 smal] 
other experiment with the “ seek what ma: 
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5 owt. 3-qr. of serew (Griffith's all 
40 lb., which ram ore wee —< 9 in. or 
the maxim: screw aoe we expense. 
when the steam — Temperature in engine 78° Fabr. cartridge, ane 
the minimum of] 9 ‘Tyial to test the Consumption of Coal at Full Power. | beem vemarked, this: 
telat piel ace eed” | et mdi 
on the Mid | Coal consumed per hour ... 40001. pe pw gy 
» per indicated horse power : 
per hour -« ~ 1.98 ib. iu-the 
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THE Sydhey in| 
New South W: been followed by the recent erection 
of extensive works for distilling the and a good com- 
attend this somewhat 











ruling slope of 1 to 2 connects the workings with thé summit 
level, to which the mineral is hauled by 4 stationary 
14 horse power enginedriving a 
in diameter. 
surface, and does what poveries tort  ppaebet 
The shaft of the mine is only 40ft in depth, = f 
the bottom is driven a heading with drifts to ! 
left, the walls of which are like asphalte.' How 
oil-bearing deposit found its way between the 
stratification of this locality does not appear, but 
examination exténsive etevices will be found filled 
pipeclay, clearly indicating that the en 
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period have been in a fluid state, which in cooling must 
have contracted, produting the fisewres alluded to. The 
thickness of the seam is,about 5 ft. 6 in., in some places as 


much as 6 ft. The dip of thestrata is about 1 in 36 towards 
the north-east. The mine is now capable of being worked so 


present about 100 tons per week are forwarded by tram and 


rail to Sydney, to supply the refining: works at Waterloo:' 
the 


Before the completion of the tram, 


ton, whereas the present cost by tram is 1g. 6d. per ton. 
The works at Waterloo are 

thoroughly well designed. The 

by rail to the Sydney terminus of the Southern and Western 

Railway, and is then carted to the works, situated on the 

Botany-road. It is here put through the different pr 


























for the production of crude, and afterwafds tefined, oil, for 
illuminating, lubricating, and purposes. The first 
process is that of retorting, which is performed by a bench 
of 60 reterts, each of which has a \¥ Scwts 
of mineral packed away in blocks some 9 or'2@ in; square, 
the smaller pieces being-thrown in upon the tap'té AM up the" 
interstices ; the doors @f the retort are’-then-lated and} 
screwed into place, and the provess of distillation is'at once 
commenced. The woe be produced by the heat of we) 
furnaces, and condensed by passing it througta condensing- 
pipe placed im a trough ef water, and afterwards' through} 
an atmospheric cond , consisting of veérti¢al pipes 6 in. 
in diameter. The condensed or crite il is’ collected in a’ 
large tank, ready for pamping to the ornde-oil stills, which 
duty is performed by a small steam pump, driven by the 
steam boiler nsed for supplying steam to the retorts. 

The off being pumped up-to a tank -elevated-on ‘2 small 
round tower, the crude-dil stills, five in number, can easily’ 
be charged. This operation performed, it passes through 
large horizontal condensers, filled with a multitude of small 
pipes for the condensing water. The once-run oil, ‘as it is 
now called, ig collected in a tank, contai 5000 
and is ready for the refinery, where it is treated ‘with the 
acids and alkaltiwrequired.- The process of refining is simple, 
but needs considerable } 

The refinery house is 48 ft. by 64 ft., and dovin the centre 
6 for working six cantri- 
fugal pumps, and the.atid and sofa agitators. i 
agitators, foar in number, are arranged on the southern 
side of the building, and elevated about 8 ft. above the 
floor. Under each agitator, which is of cast iron, are two 
cast-iron settling tanks of the same dimensions, The oil 
having been treated with the acid and allowed to settle, ig 
pumped ap into the soda agitators and subjected to a similar 
process. ‘The agitatorware for bringing every of 
oil in contact with the acid for the purpose of ing 
any organic particles it may contain, se process 
repeated until the oil is brought-up to Loupe daped 
of purity, when it undergoes the final dis Th¢ 
whole of the machinery in this ‘departmen 
water putnp fot su the service-tank-on the top 
the building, is driven‘by a horizoptal steam éngine, 
16 horsepower. The Gapacity Of the réfiiery is equal 
20,000 gallons'of oil ae or “he hinished 
one man and-® ; sc th aca of the etal | 
weut appears te Someta care that has been ta 
every branch to thake: 
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The of tow ‘padiée! te’ Che fne-OIl" Geils, each of wh 
contains 4000 gallows) sit tr capadle of running over 2 


gallons per day. Thé'steam enginé ‘and! pu are a 
plied from two Cornish’ partielly Belted 4 


boilers, 
combustion of the waste. uncondensable gas 
torts. The chifitihey Gr shaft into which the 
flues converge is’ a 
ternal diameter at the base, and 5 ft. Gin. at the top. T 
refined oil appears ail that can be ; it is quite clear, 
and bears an excellent character for its illumina: 
and safety. Its specific” is" 0.800° at 60" 

and the flaming point, ° ‘abr., which is consiferabi 
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fine stracture, bO4-fts trighy Gft. in- 





above the imported oil. The price at which it is being 
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THE LOWER SILESIAN RAILWAY TERMINUS AT BERLIN. 
(For Description, see the opposite Page.) 
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We illustrate, above, a 
by Mr. J. Gregory, of 30, Palace New-road, Lambeth, w 
is intended to remove the chief objections against the use of 
iron sleepers. It will be seen from the engravings that the 
rail bears entirely on wood; it is, in effect, a cross-sleeper 
road, with a very small quantity of perishable material, and 
this small quantity is placed where it is most required, so as 
to absorb vibration, while at the same time it serves to secure 
the rails firmly upwards. There can be no doubt that the 
interposition of a yielding material for rail support must re- 
duce the vibration, and consequently give increased life to the 
rail with diminished wear and tear of rolling stock. The prin- 
cipal feature consists in wooden wedges or cushions cut to the 
angle of | in 20 driven in beneath the rail and upper of 
the sleeper, the half jaws and the double-headed wrought-iron 
keys holding the rail in its proper position. All the parts are 
alike and interchangeable, and the form of the 
underside of the sleeper gives facility of packing the ballast, 
and no derangement of the traffic is occasioned when repairs 
of the line are being effected, it being merely requisite to 
drive out a cushion thst requires renewal, and replace it by 
a fresh one. Tie-bars are attached to every sleeper, and any 
form of rail may be used. The wooden wedges cannot wor 
out of place, the serrations on the upper part of sleepers upon 
which they are driven preventing this, as has been shown by 
long experience, and great stability is obtained as the bottom 
of the rail is only 3in. from the surface of the sleeper. The 
weight of each sleeper is 801b., with a surface of about 24 
square feet, their dimensions being 2 ft. lin. by 16in.; the 
wedges are 20in. wide and 3in. thick; with five of these 
sleepers to a 21 ft. rail, it will be supported by 10 ft. of bear- 
ing on timber. The system adopted in laying these sleepers 
upon the London and South-Western Railway, France, 
Holland, Belgium, and Brazil, consists in placing in two 
parallel lines, 2 ft. 4in. apart, then inserting the tie-bars and 
cotters, which gives the exact gauge. The rails are then put 
into the half jaws, and the wrought-iron hooked cs are 
inserted within the recesses, the rail is prized up by levers, 
and the wooden wedges or cushions driven tightly up from 
the outside. We give Mr. Gregory's estimate per mile for 
the new system, as compared with a first-class road : 
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CUSHION SLEEPER PERMANENT WAY. 

















Cost of Fi on a First-Class Cushion Bleeper 
(Gregory's Patent), One Mile Single Way. Rails, 24 ft. 
No. |  No:ot Parts, | Weight Rate Cost. 

itms.c.qr.ib.; £ s, d. £24. 
2,640 |Sleepers (80 Ib. each) 9 63 ui 46 © tno 
1,820 |Tie bars (22 Ib. each) 
¥500 (0 Gioresch) $| 311 8 0) 810 0 ,, [Ms 100 
5,280 |Keye (Lib.each) ... 2 7 016) 0 0 2ench) 4 00 
10,560 |Wood eashions + ool, |#@ 00 
440 [Pairs of fishplates } | 

1,760 |Bolts and mute 6180-0296, | 55 00 
—_—! ———a | 

| Laying 64. 
24,640 | as ¢ 1 16 ferngn }| 4 oo 

Total 103 44 





Ratuee Hagp on Tee Paris, Lrows, asp Mepirerna- 
weax Rattway.—The Paris, Lyons, and Mediterranean Rail- 
way, vulgarly spoken of as the P. L. M., has fallen into de- 
testable odour with the French public, in consequence of the 
numerous accidents on its line. A writer in the Gaulois 
revenges the killed and wounded by forwarding to the editor 
the following: Profession de foi Li Meurtriere —Prenons 
Le Matériel vre, Léger, Mauvais.—Preseurons Le Mistr- 
able Personnel Loué Maigrement; Payons Le Mal.—Par- 

; ive, Marche! en route Pour La Mort !— 
Pulvérisons Les Malheureux voyageurs; Parageons Leurs 
Membres Par La Moitié, Pétrissons Les Moelles, Piétinons 
Les Muscles, Pourfendons Les Mollets, Prodiguons Les 

i Pharmaciens, Licenciés, Médecins, Pansez 
!—Pour Les indemnités, soyons 


Les Moi 
Payons Le Minimum ; quant & nous, Palpons Les i- 
fiques Primes, Les Miro’ dividendes, P. nous 





IsreatamionaL Foy or 
io onganiaad by é seri 
under the presidency of His Excellency M. Drouyn t 

will be carried out as follows: July 4, 1870.—Firat series.— 


Cost of Fastenings on a First Class Wood Sleeper Road | Reception of the various machines at the farm of M. Decan- 
One Mile, Single Way. Rails, 24 ft. ville, Petit (Seine-et-Oise), near Paris. July 6 and 6, 
See 1870.—Competitive trial. July 34 1870.—Second sericea — 
No. No, of Parts. | W Rate. Cost. i various machines at Chamant, near Senlis 
Ba EI a EH a = (Oise). July 28, 1870-—Competiive trials. A first prise of 
1,980 Sleepers a 00 . ‘ 3 Seat loot “06 —- Ge Genet Se tye * ¥ 
’ ee eee oo i - 
8960 Chairs (42 1b. cach) "|74 § 0 0/4 & Oton. [610 1 8 | Cattgral Shelton of Gainer Oise, and Souls are alan. of the 

3, e we os ooed ws : r p P ; 
3980 Tecmaile sat cod : 002. |38 00 rns «Sores The jury will consist of eight members, 
7,920|\Spikes... |. |.) 8181 O|11 © Oton | 40 5 9 | Of whom seven will be chosen from a list of fifteen names by 
440 Pairs of fishplates tle 13 010 2 Geach| 55 00 the exhibitors themselves, and one English member, whom 
1,760 | Bolts and nats the Royal Agricultural of England will be respect- 
—-| een fully requested to ing exhibitors will receive 
23,990 ja 0 0 0 { afeere} 73 68 Pherorg eno rer name) 5 Aenea fsb inge gn ind Be 
| Société des Agriculteurs de France, 43, Rue du Bac, Paris, 

| Total i830 13 8 | before the 1st of July, 1870. 
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THE MONARCH AND THE CAPTAIN. 

Aut who take an interest in naval affairs, and have 
recently read the published notiees of the cruise of the 
competitive turret ships, Monarch and Captain, will, 
we think, weleome a brief summary of the: principal 
features in the performances of these two vessels. 
The first, we need hardly say, is a ‘specimen of the 
high-freeboard type of turret ship; while the Captain 
is af illustration of what Captain Coles and ‘the 
Messrs. Laird have been able to accomplish in associa- 
tion with a much lower freeboard than the Monarch’s. 
The Monarch was, im fact, desi at the Admiralty 
by :> eS eee ce with the views of 
the Naval Lords; a Captain was designed soon 
after by Captain Coles and Messrs, Laird to show how 
much more ¢flicient a vessél might be ed if'a 
lower freeboard were ‘adopted. ‘ Their hips were 
of opinion that the. turret. guns ought to be at least 
16 ft. out of water, and Mr. Reed by means of proper 
arrangements met their wishes in this respect, fixing 
the height of the up deck above water at 14 ft. 
Captain Coles thought a freeboard of 8 ft., and a height 
of port of 10 ft. quite ential and iy to 
obtain these heights... U y for him, however, 
he has attempted,too much on the Serdar yo and as 
the result the ship has about 27 in. less freeboard than 


was intended, and her ports are only 8 ft. out of 
water. . The ‘Captain is, therefore, a more extreme 
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hi ~ gale 
in much heavier weather aren fat 


remembering that the Hercules is as steady a ship as 

the Captain’ and that her broadside are ~s 
Captain’ turret 
assume 


lt would not, of course, be fair to 


“* | preceding remarks afford a complete view of the rela- 


tive fighting powers of the two turret ships. 


; 
zi 


consider the horizontal 
placed behind armour. And here 


wre s 


Th 
Captain has, as we said, a forecastle and a poop, bot! 
of which obstruct the fire of the turret guns, 
seriously limit their horizontal range, doing away, in 
fact, with the possibility of the guns in the nearest 
turret 5 eg within 16.or 18 degrees of the 
line of keel on each side. For nearly 40 degrees, 
therefore, both at the bow and stern, these turret guns 
are incapable of commanding the horizon, althoagh 


a great length of the deck, be trained nearer to the 
om nob keel. a of end-on - would 
obviously be a great disadvantage when ing or 
fighting, as the vessel would require to be “ yawed” 


Reed has pointed out in “Our Ironclad Ships”) the 
Captain alone amongst our recent ironclads is thus 
deficient, and because Captain Coles has on former 
occasions loudly denounced the limitations of range 
existing in—and, as he thought, to—broad- 


castle and the are quite necessary in a ship of 
low freehoard like he Captain ; but we think, = fhe 
that this fact constitutes a weighty argume i 
adopting such a low freeboard in a sea-going turret 
ship, since it so greatly reduces the horizontal of 
the guns. If a higher freeboard were ~ the 
forecastle and poop might be given up, and 
of the turret guns “Teft vg weg fi 
Monarch, for a ae been thus con- 
castle has been fitted which limits the forward 

of the turret guns, and om she has no poop the 
after turret guns cannot be fired directly aft because 
of the mizen mast and other obstractions on the deck. 
These deficiencies in the range of the turret guns are, 
however, remedied to some extent by the construction 


of bow and stern batteries from which 64-ton 
sheltered behind armour can be fonght directl head 
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—for ¢€ her low freeboard, and the limitation of 
horizontal of her proteeted gans—will not 
of course, he-st-all elected by bint service, 
suity tharenadian hah tectaghstenonahed. Agus’ ax- 
sti igh: free type ex- 
mplibed by the Monarch is mnch t» be preferred 


valuable additions to } : 
the only turret ships yet built having the true charac- 
for we cannot to give such 
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merged , bet the Malta, i nautical mile of the several 331 knots having been payed out with 6.7 per cent. of 
end Alnewndriny lose this this elo aa bons | wore as folows es greatest depth of water bei 





Falmouth, Gibraltar, and 


made its appearance, having for its 
th oh a schastien cable ped Falmouth 


i cal at Oporto or Lisbon, and 
Gibraltar to pone Born a the system of 
submarine lines between England and India, 
worked th out by English bands, and under one 
m nt, and consequently avoiding a transmission 
over 2000 miles of over ground wire through France 
and Italy, “liable to frequent and vexatious inter- 
ruptions and delays,” &c. At the same time arrange- 
ments were made for a through system of working 
with the Anglo-Mediterrane ¢ and British Indian Sub- 
marine Telegraph Companir «. 

The capital of the com yany was 660,000/, and a 
contract was entered in‘o with the Telegraph Con- 
struction and Maintenar ce Company for 640,000/. for 
pr ar and lay\ng of 2456 nautical miles of 
cable. 

The total length of cal)e is 2456 nautical miles for 
the three sections, includ'ng the different types re- 
quired for shore ends, maiv, and intermediate cables. 
The sections are as follows : 


Com 
he 
Gi 


knots. 
Falmouth to Lisbon 872 
Lisbon to Gibraltar 380 
Gibraltar to Malta 1204 


Total... ee oes 2456 

_ The core throughout is precisely the same, consist- 
ing of a conductor of a strand of seven copper wires, 
weighing 120 lb. per nautical mile, and of a mean re- 
sistance ata temperature of 75° Fahr., of not more 
than 11.03 BA units per nautical mile, representing a 
conductivity of 90 per cent. as compared with pure 
copper. 
_ The stranded conductor is insulated with three coat- 
ings of gutta-percha, alternating with three coatings 
of Chatterton’s compound, to the weight of 175 lb. 
per nautical mile. The total weight of the core is 
therefore 295 lb. per nautical mile. The mean dielec- 
trie resistance was not to be less than 200 megohms 
per knot at the temperature of 75° Fahr. The actual 
mean electrical results at 75° Fahr., were : 

Conductor 10.50 ohms per knot 
_ Insulator... vee 215 megohms per knot. 
So it will be seen that the actual core supplied was 
superior to the contract specification. Gutta-percha 
improves in its insulation from age ; this will be seen 
by the fact that the mean resistance of the core of the 
completed cable was 400 megohms per knot. 

The core as it was completed was forwarded to the 
sheathing works at Greenwich and at North Wool- 
wich, where the work was nearly divided. The core 
was first served with yarn soaked in a preservative 
compound to the thickness required for the various 
types of cable, which may be classified as follows - 


Knots. 
Shoreends . 
Intermediate ... sind 61 
Second intermediate ... 412 
Main cable, Atlantic oa 677 
- Mediterranean, &c. 1248 


2456 

Shore Ends.—The core when served was closed with 
10 No. 00 B.B. galvanised iron wires, and served out- 
side with two servings of jute yarn, and two coatings 
of Latimer Clark’s silicated compound. 

Intermediate Cable—The sheathing of this type in- 
tended only for the Lisbon, Gibraltar, and Malta 
sections consisted of 10 No. 2 B.B. galvanised iron 
wires, and served with two servings of yarn and com- 
pound. 

Second Intermediate—This type was closed with 
10 No. 6 B.B. galvanised iron wires, and served and 
compounded as before. 

Main Cable, No. 1.—This type was that generally 
known as the Atlantic, specially used for deep water 
of 2000 fathoms and upwards, and intended for sub- 
mergence across the Bay of Biscay; the core was 
pray with ye ype of wire and he 
strand consisting of a galvanised best homogeneous 
iron wire, No. 13 B.W.G, covered with fine yarn 
of Manilla hemp, and then passed th @ mixture 
of pitch, tar, silica. The sheathed was after- 
wards passed through a similar mixture. 

Main Cable No, 2.—This was of the form gene- 
rally known as the Mediterranean type, and the core 
was sheathed with 15 gee best eous 
iron wires, No. 13 B.W.G., and served externally 


with two servings of yarn, and two coatings of sili- 
cated compound. . 








Intermediate con 6.5 
do. No. 2 ... 36 
Main cable, Atlantic 14 
do. i 18 


A commencement of the sheathing was made at 
Greenwich on the 12th November last. The entire 
amount of cable was completed at both works on the 
same day, 7th April. Other cables being carried on 
at the same time, it is difficult to form any correct 
idea of the average rate of progress. 

The arrangements for submerging the cable were 
made for making a commencement at Malta, and 
finishing the work at Falmouth. The following ships 
were specially engaged for the work : inboro’, 
Scanderia, Hibernia, and Investigator. 

The first-named was specially fitted up for the cable, 
it being her first os in cable laying. The re- 
maining three having been for some time engaged in 
cable work were ready when required, the Seanderia 
and Hibernia having just retarned from the British 
Indian cable expedition. 

The shipment of the cable was made direct from 
the works, and also by means of hulks and barges, 
and the stowing on board the different vessels of the 
three sections was as follows : 

Edinboro’. 


Knots. 
Intermediate ann 6.0 
Second intermediate __... 67 
Main cable— Mediterranean 934 “a 
ania 00 
Scanderia. 
Shore ends... oo jes ov 6 
Second intermediate 200 
Main cable— Mediterranean 820 
od 526 
Hibernia. 
Shore ends... ote os 50 
Second intermediate 145 
Main cable—Atlantic 677 
od 852 
Investigator. 
Shore ends... aes oe 
Intermediate 44 Pm 
‘ 


2462 knots. 
- excess of 6 knots being shipped above the original 
ength. 

The Scanderia, Investigator, and Edinboro’ were de- 
spatched for Malta to meet the engineering and electrical 
staff, the Hibernia followed subsequently to meet the 
expedition at Lisbon. All the arrangements were suc- 
cessfully made, and on the 14th of May the shore end 
was landed at Malta from the Scanderia, and paying 
out commenced same day. All proceeded satisfac- 
torily, and on the 16th, in the morning, 202 miles 
having being payed out, a change was made to the 
Edinboro’. On the completion of the splice, paying 
out was resumed and continued uninterruptedly until 
the evening of the 19th, when an extraordinary acci- 
dent happened. The cable suddenly jumped off the 
paying-out drum, and getting round the shaft, broke 
immediately, such an event never having, we believe, 
occurred before. In this case it was due to the pecu- 
liar springiness of the cable, the wires of which were 
homogeneous; and the turn of the cable coming out the 
wrong way, suddenly jerked the cable over the knife 
and off thedrum. Steps were at once taken to remed 
the disaster, and grappling for the cable from both 
ships was commenced ; but in lowering the grapnel 
from the Edinboro’, the clutch of the picking-up gear 
broke, at once placing her Aors de combat. be 8. 
Canning determined to proceed at once to Algiers for 
repairs, leaving the Scanderia to recover the cable ; 
this was done on the following day, and the cable 
buoyed. On the 23rd the Edinboro’ returned from 
Algiers, having completed her repairs, the cable was 
lifted and spliced in and paying out resumed; the 
length of cable from Malta to the disaster being about 
680 knots. On the 26th the Gibraltar shore end was 
laid by the Investigator, and on the same evening the 
splice was made, completing the Malta and Gibraltar 
section ; a total length of 1120 knots being payed out 
with a slack of about 11 per cent. The greatest speed 
was 146 knots payed out in one day, or a little over 
6 knots per hour; the greatest depth of water was 
1450 fathoms. 

On the 28th May the Gibraltar and Lisbon section 
was commenced by the Scanderia laying the shore end, 
and on the same evening paying out was proceeded 
with, me, Re eiyge a, i dewlight the. until the 
morning e 3lst, when at ight expedition 
arrived ot the buoy on the shore ond laid by the In- 





ves r. On the same day the final splice was made, 
rie eal section completed, a total length of 








brough 
com off Falmouth by the splicng on of 
eye pes om by the Hibereta te the shore end 
laid the preceding day by the Investigator. 


— payed out was nearly 824 knots, with 9.6 
cent. slack, the greatest speed being 152 knots, or 6.4 
knots per hour, and the greatest depth of water 2600 
fathoms. 

The following gives the total length of cable sub- 





merged between Malta and Falmouth : 
knots. 
Malta and Gibraltar 1120 
Gibraltar and Lisbon 381 
Lisbon and Falmouth 823.5 
2274.5 


This, therefore, leaves a total amount of surplus cable 
of all sorts of 187.5 knots in the hands of the com- 


any. 
‘ The expedition was throughout under the charge 
of Sir Samuel Canning, who was assisted by Mr. 
Temple. Mr. J. C. Laws had charge of the electrical 
arrangements, and the company was represented by 
Mr. Latimer Clark, one of their engineers, and, on 
the completion of each section, after making careful 
electrical tests, certificates were given by him that the 
cable was electrically perfect. 

Step by step, and link by link, has, after years of 
persevering exertion, been brought to a successful 
issue the long contemplated project of uniting England 
with India, by one long submarine cable, touching at 
the most important points on the route, a work the 
successful completion of which must reflect the highest 

raise and credit upon all those engaged, whether it 
to the original projectors or to the present pro- 
moters and the constructing company, who have so 
ably carried out the various items of the work, which 
now, by their assistance and skill, presents us with an 
unbroken chain of submarine telegraph communication 
between England and Bombay. 

Although so great a work has been accomplished, 
the ery is still onward, and as we now chronicle the 
successful completion of communication with our 
Eastern empire, we shall shortly have to call our 
readers’ attention to the carrying this communication 
still further to Singapore, to China, and even shortly 
to Australia, so that the day is now not far distant when 
we shall be able to express our wishes and requests 
telegraphically to our friends and relatives in Australia, 
New Zealand, and Tasmania with the same ease and 
freedom that we do to those close at hand. 

THE WORKMAN’S INTERNATIONAL 

EXHIBITION, 1870. 

Ir is probably within the knowledge of most of our 
readers that a Workman’s International Exhibition is 
in course of formation at the on Hall, Is- 
lington, and will be held during the present year. The 
scheme has been matured, and the work of organisa- 
tion has so far progressed as to render a notice of the 
movement not only acceptable, but necessary to those 
who are interested in this and the like matters. Ia 
addition to the ordinary purposes of an exhibition, it 
is intended that the collection shall serve, as far as 
possible, the purpose of a school of technical educa- 
tion. It will therefore possess several distinctive 
features. In those manufactures in which division of 
labour prevails, workmen will exhibit specimens of 
that particular branch of work in which they are 
severally engaged. Thus, for instance, a watch or a 
piano may be exhibited, showing in a complete series 
the various parts on which the workmen are severally 
employed, and the various steps by which it approaches 
completion. Each workman will by these means have 
the opportunity of showing his skill in his own special 
department, or of calling attention to any improve- 
ment in the manner of manufacture he may wish to 
introduce. In this way, too, the public will better 
understand the whole process of construction through 
which the completed article has passed. In addition 
to these specimens of the division of labour, workmen 
have been invited to combine for the production of 
the same article. It is further intended to show 
various processes of manufacture, and to arrange them 
in such a manner as that the English and foreign pro- 
cesses may be com . Lectures are also to be 
given in ex ion of the relative advantages pos- 
sessed by the different methods, and for this purpose 
a special fund is being raised. In the same way, for 
the purpose of comparison, when the process of manu- 
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ith regard 

of objects to be exhibited, a modification of the 
followed in the Paris Exhibition of 1867 has been 
adopted. The articles will be in classes, and 
there will be divisions for nations or localities. There 
will be a wide central avenue for the passage of visitors 
running the whole length of the building. Parall 
with this, each class of exhibits will have a passage or 
avenue. There is also a wide transept or avenue run- 
ning across the building, and intersecting the other 
avenues at right angles. Each nation or locality will 
have an avenue, so that, by passing from end to end 
of the building, the visitor will see all the exhibits in 
one class, whilst, by taking the cross avenues, he will 
see all the exhibits from any one nation or locality 
grouped together. It is also proposed to adopt a 
classification of nations—to e, for instance, the 
Latin nations and group them together, and the 
Teutonic nations and group them together. The 
object of this arrangement is to test in some measure 
the progress and civilisation of the respective races. 
The fine arts will not be lost sight of, and it is proposed 
to obtain samples of the masterpieces in every depart- 
ment of art or manufacture through the authorities at 
South Kensington. Amateur work, too, will be admitted, 
but it will be kept entirely separate from the produc- 
tions of the workman in his legitimate trade or call- 
ing. We are glad to see this distinction being made 
between a man’s work in his trade and a man’s work 
out of his trade—a distinction which has hitherto been 
much neglected. Amateur productions will be placed 
- in the gallery of the building by themselves, and will 

be classified as nearly as ponte by nations. There 
will also be a special department for new inventions 
which are not exhibited to show the workmanship, and 
for which it is intended to apply to Parliament for 
special protection. We shall thus have three distinct 
objects served which it appears to us are just those 
such exhibitions ought to promote. First, there will 
be excellence of workmanship in the particular work 
which a man has taken up for a livelihood ; secondly, 
there will be the development of talent, constructive 
or otherwise, apart from a man’s calling; and, thirdly, 
there will be inventions and improvements, matters 
not less important than, but quite distinct from, ex- 
cellence of workmanship. Medals and certificates of 
merit will be awarded, and in some special cases money 
prizes will be given. The exhibition was to have been 
opened on the 17th of July next by the President, the 


Right Hon, W. E. Gladstone, M.P., but the arrange- | -- 


ments are scarcely sufficiently advanced for this. 
Moreover, Her Majesty the Queen has signified her 
intention of visiting the Exhibition, and it may be 
that she will open it. However, this is not definitely 
settled, and therefore the date of opening has not yet 
been decided on, We may add that the committee are 
in daily attendance at the Agricultural Hall, Islington, 
where detailed information may be obtained from the 
secretary. 








THE BIRMINGHAM WATER SUPPLY. 


Mr. Ricuarp Hassanp has recently submitted to 
the Corporation of Birmingham a report upon the best 
means of securing an improved and extended water 
supply to that town. The Birmingham Water Company 
are at present providing a population of 460,000 in- 
habitants with a daily amount of 8,000,000 gallons, 
equivalent to between 17 and 18 ions per head per 
day. Now as the population of Birmingham is in- 
creasing at the rate of 2} per cent. per annum, and as 
the present means of water supply does not appear 
able to keep pace with the steadily increasing demand, 
the task of inquiring into the best method of obtain- 
ing a far larger supply, and one that shall be equal to 
the growing of the town for many years to 
come, does not appear to be premature. 

Mr. Hassard, moreover, shows in his report that the 
quality of the water at present supplied to the in- 
habitants of Birmi is not by any means so. good 
as it should be, and he reproduces the results of 
analyses of the water made by Dr. Hill during three 
months, ending September last, in confirmation of his 
statement : 


























supply of the neighbouring districts might be included 
wah that of the town i and to meet these require- 
ments in the most economical manner, a gravitation 
scheme suggests itself as being the most suitable. 

In suggesting the new source of supply, Mr. Hassard 
points out that the amy i grounds are 
well suited for the fulfilment of another and most im- 
portant requirement—the softness and purity of the 
water. ‘Ihe area selected has an extent of 36 square 
miles, or about 23,000 acres, varying in height from 
750 ft. to 1800 ft, above the sea. The water collected 
from this area forms in the bottom of the valley, 
the river Teme, and it is from this stream, 
at a point five miles above Knighton, that Mr. 
Hassard proposes to draw his chief supply. The 
natural formation of the slopes of the Teme and its 
re valleys, would render the formation of ~— 
or the necessary impounding reservoirs comparatively 
simple, and the peculiar character of the gathering 
grounds—the district being one of bare mountain, 
with pastures covering scantily the silurian slate 
formation—ensures @ pure poe, of water, as the 
following analysis, given in the report, goes to prove : 


Analysis of Water from the River Tome. 
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~® Already included in column No, 1. 
Besides this source of supply, two other adjacent 
areas are available: to the westward of the Teme is 
the water shed of the Ithon, with a further available 


supply of 30,000,000 — per day, and on : 


further to the west, is the upper drainage of the 
equivalent to 15,000,000 gallons. The quality of the 
water from these two latter sources is almost identical 
with the former, the nature of the gathering grounds 
being the same. The estimate of supply is based upon 
the observations made in the Teme district, which, 
although not so complete as could be wished, have 
been carefully recorded through three exceptionally 
dry seasons, affording the necessary information as 
to the probable minimum supply. 

The mean regi i for the three or 
1863, 1864, and 1865, taken at two points 715 ft 
above the sea, was 36.23 in., and as the average height 


of the gathering area of the Teme is 1065 ft., the pro- 
" Hassard | j 


portion of rainfall should be greater. Mr. 
computes this excess at 3.15 in., giving a total of 
39.38in. mean rainfall over the Be i 

area, equivalent, after deducting 12.38 in. for loss from 
various causes to 27 in., or 38,812,500 gars! psig 
Of this amount, a i 


water shed of the is deduced. 
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w requirements would be ampl 
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ON THE ESTIMATION OF MANGA- 
NESE IN SPIEGELEISEN AND 
FERRO-MANGANESE. 
; By Tuomas Roway, F.C.8. 

Tue process for the determination of 
manganese is, 1 need hardly say, not novel; - 

jons 

manganese in spiegeleisen and ferro-manganese, I can 
recommend it ayers for speed and accuracy, 
where manganese in quantity has to be determined, to 
the other processes com resorted to. 

A convenient quantity of the sample, say 20 grains, 





in as fine a state of division as possible is ed in 
a long-necked flask with about 14 oz. of h lorie 
acid until complete solution is . The solution 


is then oxidised with chlorate of potash (K O, Ci. O,, 
or K Cl. O,) added from time to time, and finally 
boiled until traces of chlorine can no longer be 
detected. 

The solution is now saturated by liquid carbonate of 
soda (Na O, C Os, or Naz, CO;) added in small sne- 
cessive quantities, the flask being well agitated after 
each ion of the alkali. On nearing the point of 
saturation each addition of the carbonate of sods 

ions the ion of small quantities of earbo- 
nate of iron which disappear on the 
flask being shaken. When this is observed the alkali 
be added with extreme caution, but the a 
blood-red colour now acquired by the solution will, 
after a little practice, be a sufficient indication to the 


operator that the i int of saturation or 
neutralisation has been attained. Or if it is preferred 
the smallest excess of carbonate of soda may be 
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that the acetate of iron may settle to the bottom 
of the flask, when the solution is carefully decanted 
filter. Sate outer is ea saad 
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six ‘hours. ‘The precipitated binoxide of 
(Ma O, or Mn, ©,) is removed by filtration and 
chlorine is again passed through the filtrate to ascer- 
i I has been removed. 
manganese settles to the bottom 
of the beaker, if the liquid above is purple-coloured it 
indicates that an excess of chlorine has been used, and 
OF as acid has been formed. This is easil 
remedied, as the permanganic acid is at once reduce 
to the binoxide by the Meigs of any organic matter. 
A few drops of alcohol may be added, and the pre- 
cipitated binoxide of m ese filtered off. 

The precipitated binoxide of ma: se is redis- 
solved by Pouring hot dilute hydrochloric acid on the 
filter. manganese is reprostgltaned as carbonate 
by a solution of carbonate o ‘a, and boiled well to 
expel all carbonic acid, the carbonate of manganese 
being slightly soluble in carbonic acid. The c 
of map se ig then collected ona filter, washed well 
with boiling water, dried, ignited, and weighed as the 
red oxide Mn, Oy. 

The binoxide of manganese has such a tendency to 
appropriate alkali that it cannot be directly ignited to 
the red oxide. When this is done without redis- 
solving and reprecipitating as carbonate, I have found 
that one part of the ignited precipitate contains 0.0842 
of alkali, which must be deducted from the weight be- 
fore calculating the percentage of metallic manganese. 

If the weight of the ignited red oxide thus obtained 
be 3 gr., the following caleulation is made : 

Wet. of red 
oxide ppt. 
1 :.0,0842::3 ; 2.7474. 
more satisfactory to 
redissolve the bnoside of manganese first obtained, 
and reprecipitate. as carbonate before proceeding to 
ignite and weigh. The amount of metallic manganese 
is readily ascertained from the weight of the ignited 
red oxide, 100 parts of which contain 72.05 parts of 
metallic manganese. 





Tae Tames Empayxmeyt.— At the meeting of the 
Metropolitan Board of Works held on Friday last a report 
was presented from the Parks and Open Committee, 
stating that is was intended to open the Thames Embank- 
ment at the end of July or the beginning of August, with 
some ceremony, and that the ehairman fed been in com- 
munication with the Home Secretary upon the subject, but 
no arrangement had at present been come to upon it. 


Exovrston axp Workmen's Trarys.—On Wednesday 
last the Omnibus Bil] of the South-Eastern Railway Com- 
pany was passed by the Committee of the House of Commons. 

‘be Bill before the Committee, sent from the Lords, gives 
various powers and extension of time and abandonment of 
short branches. One of the clauses in the Bill provides that 
passengers travelling by “working men’s and excursion 
trains’ run at exceptionally low fares, shall not reeover for 
injuries received while travelling in such trains any sum ex- 
ceeding 100i, the amount of compensation to be fixed by 
arbitration, the arbitrators to be appointed by the Board of 
Trade. The South-Eastern Railway Company has hitherto, 
for some time past at least, voluntarily run what are called 
¢ men's trains,” but it had been found, according to 
the statement of Sir Edward W. Watkin to the committee, 
that 26 per cent. of the 100,000 persons who travelled annually 
yo trains were persons for whose accommoda 

the workmen’s trains were not pu 


: ional times; and besides, if an accident oc- 

curred, it t involve the company in actions for 
to the extent of 20,0007. to who ly 
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‘ bavin 


| thatif we (the men) 


| accept it, 


| agent us, what guarantee would the men give to faithfully 
| abide by the umpire’s decision—we therefore beg to offer the 
|following propositions for your consideration, and we 

pee unanimous adoption, which will not only brin 
easan 


for 
uap 
lishing a 


vention and settlement of future disputes in connexion with 
the iron trade of this district; and, as an additional proof of 
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‘ ‘ . |Our sineerity, we ate pre 
In a rigorous analysis, however, it will be found respective works, which we shall give to our employers, ex- 
roceed as directed above, viz., | plaining the nature of our claims, and pledging ourselves 
|to commence and continue at work during the investigation 
|and settlement of the dis 
| has received the approve 
jin England, and of the standing committee of the North of 


England 


|ing isa copy of the document referred to :—I1st. The Blochaira 


men to a 


draw the 


thereto. 
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work in 
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faction to 

more favourable a 
|week. Owing to 
nate | Secretary to the malleable iron workers of FE. 


be able to report that this di 


a most liberal offer to the employers towards the end 
jot last week. It is embodied in the followin 
the malleable iron masters of Scotland: — Gentlemen,— 
After eareful consideration, and in 
been circulated throughout the district to the effeet 


work to make out a statement in writing, as to the nature 
and character of their claims, and to submit the same to their 
ive employers with each workman’s name attached 


of masters and men, consisting of one workman and one em- 
ployer from each work, to meet say in Glasgow, to_investi- 


ciliatory means, to settle the same. 4th. 
shall agree to submit to an inde 
which may be left undecided 

both parties shall pledge themselves to accept the decision 
of the referee as final. for a specified 
That durin 
and up to t 
continue at work as if no dispute existed betwixt the work- 
men and employers. 7th. 
date from the time the men commence work. This offer 


practically shamed 
that they felt morally bound to treat with the men, although 
they had at their last meeting resolvéd to adjourn for a 
month ; and on Monday last they met again a 
following resolution: —“‘ After deliberation the 
unanimously agreed to acce 
workmen as contained in 
document affixed to the written communication handed to 
’ |the various masters—each master to communicate this 
to the workmen.” 


ditional furnaces ‘‘fired up.” It is hoped that each 
will act honourabl 
a permanent 

| settlement of all fut 
Wick Harbour Works.— Buildin 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 
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«in the Malleable Tron Trade.—It is « satis- 
ute has taken on a 
— than when I referred to it last 
active exertions of Mr. John Kans, 
ngiand, and 
for the workmen's representatives in the North of 
Board of Arbitration and Conciliation, the workmen 


address to 
uence of a story 


i to arbitration and you should 
and that in the event of the umpire’s decision got 


g tus 


ute to an end, but also be the means of estab- 
of Arbitration and Conciliation for the pre- 


¢ di 


i to a document at our 


ute; in addition to the form which 
of the members of our association 
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Board of Arbitration and Conciliation. The follow- 


to resume work, and the employers to with- 
ock-out decree at once. 2nd. The men at each 


3rd. That there shall be a representative meeting 


Foy by con- 
hat both parties 
ndent referee any question 


points in dispute, and as far as 


bs 
period of time. 6th. 


the investigation of the disputes now pening 
fe men shall 


time the referee gives his award, the 
the referee’s verdict shall 
the masters into such a frame of mind 


passed the 
meeting 

of the proposa] made by the 
e seven articles of the printed 
returning to their 
day sees some ad- 
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instituted for the 
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orders now on makers 


quotations as compared with those 
and as there is every proba 
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NOTES FROM SOUTH WALES. 
Carpir, Wednestlay. 
The Welsh Iron Trade.—The latest reports. from all the 
ing establishments in the district, characterise 


poy as being carried on with considerable activity, whi 


ly continue to be the case for some little time 
heavy mts entered into for 


the past 
ils in several instances are beginning 
disinclination to enter into fresh en- 


versed in the trade that but little business of importance will 
be transacted for a few weeks to come, and the interval will be 


preparing themselves to enter into the contracts which 
will then have to be gi 


the expected demand for rails and other matériel takes place, 
it is probable that higher prices will then be obtained. Present 
ailing in the early 
part of the year show an advance of 10s. to 1és. per ton, 
i : bility of the oc or _ 
continuing brisk during the autumn season, rospects 
the iron trade may be regarded in the same inooleg and 
hopeful manner as has been the case during the past four 





months. Advices from India are of a satistactory character, 
and such as indicate a speedy i in the d d for rails 
and other matériel. The ore and Mysore Railway is 
to be commenced forthwith, the Karawar line will shortly 


be commenced, for both of which large quantities of rails will 
be required. By far the. largest clearances continue to be 
made at the Local Ports for the United States, more than 
one half of the rails shi during the ‘past week being for 
American lines. The quantity shipped last week for the 
Great Republie amounted to 5715 tons, out of which 4730 tons 
were forwarded to New York, being the. largest quantity 
shipped for that port alone, during any one week, for some 
time past. The late heavy shipments to the United States 
have tolerably well the wharves and warehouses of 
ions of the winter months, and the rails now 
awaiting. shi ¢ at Cardiff and Newport have been 
principally rolled during the past two or three weeks. The 
clearances to the Russian Empire during the past week show 
a considerable i as compared with those of the previous 
one, the total quantity shipped lastjweek for Taganrog, iga, 
and Cronstadt ee er a ee 
exported during the six ious days. uantity 
of iron capenal last week wes 9371 tons, of which she tons 
were shipped at Cardiff, 4053 tons at Newport, and 786 tons 
at Swansea, being 1837 tons below the exports of the previous 
week. The home trade shows a little more vitality, but a 
considerable improvement must take place before anything 
like briskness in the d d prevails. ; 
Submarine Blasting at Cardiffi—In last week's Evot- 
SEBRING, the ils of ingsthe wreck of the Golden 














. | Messrs. Stevenson, C.E., burgh, arrived at Wick on 
. | Sat last, as well as Mr. Macdonald, the con | : : 
ae amare ee yo rer pacar 7 wy ip eer Rr 
many more wi bi en Ne i t spiri k , 
aodan ten the i Ate Pg have been confined | intend laying a submarine between Landy Island and 
to the raising of the stones in the bay, which is now so well d Point, in Bideford Bay, near which they will 
eleared the navigation is perfectly safe both for boats make a junction with the Government wires. The route hss 
and the taker out being about one been surveyed, and the estimated cost is 2000/., and the 
tons per week. ‘The new plans, which are the result of the | working expenses 175/. per annum. By the cable, ——s 
recent visit of Messrs. Hawkshaw and Stevenson, C.E., are | Island, which from its geographical position gives it an ad- 
slightly different from those acted upon previous to the re- vantage no other place possesses for the entrance 
cent disaster. It is intended that the pier be built without a| into and departure from the pf all vessels 
perspet in the meantime, and that ill the breakwater be | in which the shipper one ae are interested, will 
solid, and laid with cement. The mason Meeting ty be brought into communication with the whole of the 
firmly clasped with tension bars of iron 7 in. by 2im. Goternansat:telagsephia artes: andl 8 sof 
Ibis that at 150 ft. of the sea wall will be com- | ships will be forw to the office of the 
pleted by the end of August, when it is intended that build- of London. A proposal has been made to d 
ing operations will be suspended for a year Chamber of Commerce, to supply them with the same in- 
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New Blast Furnace at the Bi 
short time ago it was announced in\EnGingeRine that a 
new blast furnace was in. course jon at the above 
works, owing to the numberin ing i uate to 


ee cold blast iron, aa ‘four hot blast. 
urnace has been commenced, and the Blaenavon company 








promises to become ere long one.of the most prosperous in in the 
the principality. BF 1s08" JOSEPH Mixox JABEZ 
C for piercing 







L 53, Chancery-lane, “An 
ies for working and preparing peat for 








usual a large a d 

like many recent there comparatively little Stamford-street, “Im- 

business owing to to on Sidon Ja other 
for forward delivery, [ate most anxious to wor ee 


, 
~ he de huflat “Im- 









¥ —o 


a 
off their old contracts so that.they may avail themselves 






















of the advantageous prices whieh ate now ruling. The quo- provements ip cons ngé for railway carriages.” 1 
tations for pig iron, which are as firm as ever, are as follows: | 1603. ALrRED VINCENT ony ep ot ban nD yo 
No. 1, 60s. 64., No. 2, 6Gs., No. 8, 686, and Ne 45s, On| peel mete 4 sens Se ee geet, 


Saturday R. Lloyd and Co., of Middlesbrough, will blow in | ,,**", oF dampness. Works, Men- ' , Duty £50 has 
their wo sow blast Pexnaams, ad the bal Setsber’ Hioving | “Sheateer acon, Gummprenre Sapeedae Staten, He eee nee 
had for engraving oF etching rollers for | i739, RowAxp Tuomas Hogues, # 


, past | provements 
few days there has been a great demand for iron for ear! calico printers.” a the of 
delivery, and as much as Sés. 64. has been paid for No. 5 to | 160. “Rewnata Wrutkw Hopderrs, Moreton-tn-the Marsh  Im- a yl 
fortunate makers who can accept new contracts for immediate | Provements in nick motile Ur povers Wh, Magveey Gal’, Reeeet Se . 
shipment. The finished iron trade is in an excellent con- | ,g0° "Ee ras Tisuins, Acton, “Improvements in the manufac- oo : re 
dition and is growing better. For rails there is a i tare of hinges.” ceployed te exacting the foting of electrical tnegraptc 
demand. Fresh orders are continually comi to hand, ond 1608. ALPUONSE SeGaRD, Arvilliers, “Improvements in and ; 7 ; 
all the branches of this trade are good. rates now 





eS Pa . 
1609. eee eee Pen mn, Se 





‘ . 56. to thereia.” : 
71. 12s. 6d., best iron Sl. to Si. 5s., best, best Si. 126. 6d. to | , improved Featherstone-bulldings, Holborn, | comauctors and in the means or employed ~- 
81. 15s., ship plates 91. to 91. 2s. 6d., boiler ar diye 15s. to vena improved me sroetos dasertionting fruise aad vegetation.” 1739, eS ae Nee as Lower Marsh, Lambeth, “ Improve- 
91. 17s. 6d., angle iron 71. 10s. to 71. 15s., rails 77. 10s. to 77..15s., | 1611. Wruitam RoserT LAKE, Soaeraneen Seiaiags, “Ine | mente tn construction and menufacture of iron or metal ; 
light zaile 71 to 7t_ Oe. silt mail sede 76. to 71. be, uddled Tesves sees Se Eee cabtaean al in bankers’) rai} rods or bars for balconies, sry and uins in hw 
8 51. 2s. 6d. to 51. 5s., cast-iron gi plain 51. 17s. 6d., other monetary {nstraments. “Improvements | °F columns, other 
wrought iron girders plain 182. to 140. “in machinery for pre ing bricks, tee, and. other articles made id poet Gases June, 1867. tn 
i ae et ee aa | us Yr So Cron pees] a a is Roe pas | 
railway from Seote Gap to the terminus at Rothbury an wae HASstam, Bolton, “ sued far getting cag Sane, : 
line has been along time in course of construction. It is and parposes, and in the | 1749 Ggonen Loughborough ; 
— that it will be ready for use in a few weeks from this a eqpenetes Ge meres egy 3 ra in indicating time by time-keepers.”"—~ 
te. 1646. Wiuaiam , Duiwich, “An improvement ° : : it 
‘ » the manufacture of lasts for the feet.” 1807. - Weiaam Baleigh BH: N “Jenprove, 
A New Banking House for Neweastle.—Splendid new | 1617. Jauss OvvY, Birkenshew, and Hexar Wartos Wurre- | os of ornamental textile fabrice,”— 
premises are now in course of construction for the National} weap, Holbeck, “ sin machinery for combing Peery “ ; 












and Provincial Bank in Newcastle-on- ; i cotton, flax, and other fibrous 

corner of Mosley tee and Dean-atret, and the building wil | 1%, Cuancis Kinwet, Giepmraes, Sion. «Fasting | Petente om which the Stamp Duty of £100 has 
cost from 12,0002. to 15,0007. Mr. John Gibson, of West- wa ne A ey moe Salen - immemeennents in breech- 

minster, has thedesigns. The building will be both | “ipa " . 

beautifui commodious. 168s, Jaks Beemst Jerreases, Orwell Worka, Ipswich, “Im- 


i the Central Art Gallery at New-~ “ 
enaeal ot nde Gallery was formally 1d."Stxcm Route Bluey, nour ‘Birmingham, Improve- 
opened on Bride: os in the Central Exchange, New- | 162. Joux Haney Jounsow, 47, Lincoln’s-inn-felds, “ Improve- 

the Mayor in furnaces for 


castle-on-Tyne, by of that town. ments purposes. 
TOLIFF “Certain improvements 
The Water Newcastle and Gateshead.—The ee teat ; 
water supply of and Gateshead-on- is a ques- 
which is 


tion peeps are BB agar ne Sardar oer Show 

towns just now. ee Oe oe 
Neweastle Corporation was pete te ota gaat was 
stated at the present rate of consumption would be 


; 
I 
i 
: 











has the effect of stopping the ; Z Fonds ae mee ng 
aan i opin ess es enor aati | ak, amen Waa Boos, Penk Saeriear 


ti 
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Ba ay hemaeapemesr eng ne ROLLING MILL FOR TYRES OR HOOPS. 
1984.37 It ction woe < Fed my ty | this DESIGNED BY MR. JOHN WINDLE, ENGINEER, SHEFFIELD. 
thus seem a= in March about oe the 
of tee pant ahh mys aga to y pociew gh 
Cape, and the balance was to cross Egypt by railway. 
Tron in Canada.—A ing of capitalists and others was 
in the Board of rooms, Quebee, for the 


(at Raichore) until April or May, 1871. A great 
the Toongabudra is well advanced, but none 
the girders are yet in place. 
A Dock Auckland, N.Z.—It is 
provide Auckland (New Zealand) with a floating dock capab 
of receiving the 


ae ae The gates 
of the dock will be 40 ft 


. wide space. 

Effects the Pacifie Railroad.—The business of the 
(Anteriona) Posie met a im connexion 
with the Isthmus of Panama materially fallen off 
during the last few months. This falling off in the 
Sivpnese Susie hao Beep sensed Sy quocel Ssmeneneisl do- 
pression and the construction of the Pacific Railroad. 

The French Iron Trade—The trade of the Champagne 

As the Moselle group, the 


. 


tana Railway.—The estimates for the earthworks of 
this line as far as Rewaree have been sanctioned, and the 
route of the line has been finally marked out, except at a 
break of three miles at the crossing of the Saubee, the 
channel of which is continually varying. 

4 Patent Slip for Nelson (N.Z.)—A company is proposed 
at Nelson (New ) for the establishment of a patent 
slip. The capital proposed is 70002. in 5. shares, and the 

incial government has undertaken to grant a lease of a 
site for twenty-one years without charging any rent, and to 
guarantee 19 per cent. per annum on the capital for ten 
years, and 5 cent. per annum in addition wear and 
tear during ) we firwne period. 

J. F. Cail and Co.—This important Parisian mechanical 
pm ary will shortly arrive at the close of the period pre- 
scribed for its existence. It is posed, however, to form a 
new company, and the shareholders in the existing company 
have been invited to attend a meeting at which the new ar- 
rangements in contemplation will be detailed and . 
The old company has had a profitable career. 

Indus Valley Railway—Colonel J. McLeod Innes, C.B., 
Buperindending Engineer of the Indus Valley Railway, will 
probably to Simla shortly to assume the of Ac- 
countant- in the Department of Public Works, 
vacated by Colonel Chesney. Colonel Innes will be succeeded 
in his present post by Mr. J. Collett, C.E., of the Punjab 
Northern State Railway. 

Railways in Victoria.—Active measures are being taken 
to secure the construction of the Essendon and Albury Rail- 
way, in Victoria. Mr. Porter has undertaken to construet the 
works to Seymour for 293,0001., the con- 


tract is not yet, however, definitively signed. Tenders for 
the next section of the line from Seymour to Benalla will be 
invited in August. 


Railway Plant at Berlin.—The report of the directors of 
the Berlin Company for the manufacture of railway plant 
states that the total number of railway carriages of various 
kinds supplied last year by the ing was 2462. The 
total value of the work executed during the year was 


Pacifie Mail St hip Company 
important American enterprise report that under a govern- 
ment mail contract for 10 years, with a subsidy of 000 
cally rome diag =a sm, A tehed its first steamer from 
San Francisco to Hong Kong January 1, 1867. From that 
date until September, 1867, were made once in 
three months; and thence twice in three months until June 
1868. In the last named month the company began a full 
monthly service which has since been regularly maintained. | 
results attained thus far have been eminently encourag- 
directors think that the time has arrived when 





Pacific. The company is accordingly now 
istanc Government to enable it to pro- 
bi-monthly service from San 


Hong Kong would involve—for the present 
poapertionale increase in the number of the 








t to be accommodated calls for a semi-monthly | ; 

































We illustrate, above, an arrangement of rolls for rolling 


t or boo — and recent! 

indle, of Shefie . Suing Ga pean 
formed 

shown at a, a, in the section Fig. 1, and these webs, on 


the ordinary way, webs or 


at 


by Mr. John 
of rolling i 


count of their comparatively small substance and the water 


which is thrown upon the 
to become 


The 


or tyre as the i 
ceeds become cooled before the rolling is com oh os 


wedged 
webs or fins thus formed, moreover, must be subseq 


cut off, thus entailing a certain amount of waste labour and 


expense. According to Mr. Windle’s plan there is em 
in addition to the ordinary rolls a subsidiary 


within the t 


roll, and this last-mentioned roll is so mounted and 
worked that, as the weldless hoop or tyre travels round and 


passes from between the mains rolla, any webs or 
toon means 


the metal i 
Fig. 2 in which the fine ™ 


or 'y formed on it are at once rolled 

idiary roll into the body of 
A tyre is shown in section at 
ey pape ey tee 
horizontal section of part of a machine 
tyres (fitted upon Mr. Windle’s plans. 


rE plan diye, poor Ppt K Loy bap’ 


by 


fins formed 


of the 














plished, the committee have deemed it expedient to approve 
the Bill which they have reported to the House for prevent- 
7 ee of the river from the 
flow of sewage from the metropolitan outfalls.” 


Jaray.—A Parliamentary od just issued on the affairs 
of J gives the views A ir H. Parkes, the British 
Minister ef Yedo, with regard to the introduction of rail- 
ways, telegra; &c., into that country. In a communica- 
tion to Lord don, dated Yedo, the 2ist of April last, 
he states that he has had frequent opportunities of discussing 
with the raeenayania eer , eapeeent od intro- 
ducing railways and telegraphs into Ja n his opinion 
it is essential to the establishment ofa om us and compact 
administration under the new constitutional system, and of 
en ae sts of ce and the in- 
dustry of the people, that improved means of communication 
should be provided. Japan, unlike China, does not possess 


navigable rivers; the rate of travelling av only twenty 
by 400 or 500 


miles a day, and provinces that are 
i nearly a month’s distance each other. The 
two capitals of Yedo and Kioto, though connected by the 











and ¢ are the main rolls, 5 being the roll without flan 
ll, which in & 


within the tyre, and ¢ the exterior flan 
of rolling 
in the interior of the tyre ; d, is the 


to counteract the 


ro: 


has hitherto been allowed to form webs 


e. After rolling of the tyre, and when necessary to remove 
it from the rolls, the hand-lever, e*, is caused to move the 
roll, ¢, endwise from its bearings, and so permit of the re- 


moval of the tyre. 





Tas THAMES AND THE Szwace.—The 
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best line of road in the country, are a fortnight’s distance 
apart, and the difficulty of transporting rice often exposes 
one part of the country to scarcity and distress while another 
i may be wanting an outlet for its produce. At the 
last year Sir Harry was informed by the Government 
had resolved to construct a railway between Yedo 
Kioto. Their difficulty in making a commencement lay 
the want of funds, and this was met by an offer on the 
of Mr. H, N. Lay, formerly of China, and who was then 
Japan, to lend the Government 1,000,000/. sterling, 
security of the projected line of mg 3 and the 
Customs revenues. They accepted this offer, Mr. Lay 
returned to England to raise the above sum and to engage 


engineers for the work. These are to be em- 

yed by the Japanese Government, under the direction of 

. Lay, who has the right of superintending the construc- 
of 


railway, though «!] the plans and details have to 
-e Government. The measure 






mission of Japanese between Yedo and Yokohama. 
Mr. Brunton is y engaged in putting up a similar 
line between Hiogo and Osaka. 








June 24, 1870.) 
RECENT PATENTS. 
Tae f of are all 


ollowing specifications of completed patents 
dated within the year 1869; and that year should be given 
in an, 6 ee ee ee eee 
P = 
“(io. 2468, ea) Alaneter Brows, of ;the Isle of Wight, 


piles, &c., of two or more seg- 
ments, arranged as shown in the 

annexed sketch. The object of 
the plan is stated to be to obtain an, 
equal pressure on each side of the, 
screw, so that the pile may easily 

be driven straight. 

(No. 2469, 8d.) Robert Francis 
Fairlie, of Victoria - chambers, | 
patents methods of constructing 
injectors with permanently ad- 
justed spindles and with regulating 
steam and water cocks provided 
with indicator plates or dials, 
t#(No. 2471, Is. 24.) George 
Metcalf, of the Pertusola Foundry, 
near Spezia, Italy, patents arrangements of furnaces 
for smelting lead ores which we could scarcely describe 
briefly. 

(No. 2478, 10d.) Joseph Mitchell, of Sheffield, patents 
an arrangement of planishing machine, in which the striking 
tool is raised by a revolving cam with three or more leaves, 
and forced down by a strong coiled or other spring so that 
intense and rapid blows may be given. Anarr 
disconnecting gear for stopping and starting the machine 
is also included in Mr. Mitchell’s 

(No, 2478, 10d.) Archibald Gilchrist, of Glasgow, patents 
adapting a slide valve working between the cylinder port 
face and a back plate to act for double ported passages by 
making additional ports in the valve and passages in the 








back plate. 
christ’s plan clearly, Fig. 1 showing the arrangement of 
valves for the high-pressure cylinder, and Fig. 2 that for 
the low-pressure cylinder of a compound ine. 

(No, 2480, 1s. 4d.) William Nelson Hutchinson, of 
Wellesbourne, Bideford, patents some curious arrangements 
of locomotive engines and rolling stock. Lieutenant-Colonel 
Hutchinson proposes to give great breadth to the tyres of 
the wheels of rolling stock so that the flanges can never 
come into contact with the sides of the rails except oc- 
casionally on curves; and he proposes to obtain the requisite 
guiding power by special flanged wheels. We greatly 
doubt if there is any novelty whatever in these plans. The 
patent also includes an unpracticable form of locomotive in 
which some of the wheels are driven by connecting rods 
extending opposite ways from a piston working in an in- 


The annexed sketches will explain Mr. Gil- 





termediate cylinder. (See sketch.) This arrangement— 
which is not new, by-the-bye—of course would not work 
at all for evident reasons. 

(No. 2486, 10d.) William Robert Lake, of 8, Southamp- 
ton-buildings, patents, as the agent of Frederick Wittram, 
of San Francisco, a form of screw propeller constructed in 
two or more sections, and so arranged that these sections 
can be secured on the shaft so as to form a complete pro- 
peller, or adjusted in line with each other. The details of 
the we cannot describe here. 

(No. 2487, 1s. 24.) William Seddon Sunderland, of 4, 
Clayton-square, Liverpool, patents arrangements for weld- 
ing plates, tubes, &c., of which we may perhaps give 


description in a fature number, 
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sir 


Fil 
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motion. 

(No. 2508, 84.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of William Edgar 
Prall, of Washington, U.S., an a for raising water 
by the direct pressure of steam. This arrangement is a kind 


which it could be advantageously employed. 
(No. 2509, 8d.) Willian Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of John W. Graham, 
of Chillicothe, U.S., making lamp posts with closed bottoms 
and using them as pipes connecting the ordinary service 
pipes with a short pipe at the top carrying the gas-burner. 
If made in a single piece these lamp posts would be far more 
difficult to cast than those of the ordinary kind; while if 
made in two parts united by a gas-tight joint, as Mr. 
Graham proposes in some the expense and trouble 
involved in making this joint and the other connexions will, 
we fancy, more than compensate for any saving due to the 
less length of service pipe x 
(No. 2516, 1s.) John Hodgkin, of Liverpool, 
patents machinery for breaking and flax straw. 
We hope, in a future number, to illustrate this machinery ; 
in the meantime we shall merely remark that it is worthy of 
the attention of those interested in the employment of hand 


worked machines for scutching and flax straw. 
(No, 2521, 10d.) William John burn-Muir, of 
Westminster, patents arrangements of tie bars connecting 


iron sleepers, &c., for railways and tramways. We shall 
very probably have something to say of these plans shortly. 
(No. 2522, 10d.) Robert Maynard, of Whittlesford, 
patents a method of combining a “ portable chaff engine” 
and “ chaff cutting machine,” previously patented 
by him, the object being to enable the processes of ¢ 
chaff, sifting out the cavings, sifting out the dust, 
elevating the chaff, to be all carried out by a portable chaff 
engine. 
(No. 2529, 84.) Horace Call, of Concord, U.S., patents 
transmitting power by forcing air through pipes and allow- 
ing it to escape into the buckets of a as 


submerged wheel 
shown in the accompanying sketch; the axis of this wheel 
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thy ling Os ak et O- 
ly discharged. The annexed sketch will ex- 


arrangement. 
DUCOMET’S GLASS TUBE CUTTER. 


tached, 
can be 
plain the 





We, illustrate, below an little instrument 
fe bape Loeb erat at the Conversa - 
io of Civil the week before 


rione of 
last, by the inventor, M. 


consists merely of a rod, A, covered wi plaited cotton, an 
carrying at one end a diamond, a, as shown in Fig. 4 To 
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Sut 2 ay The objet of the arrangement is 
supply with from dust and dirt, an | 
jo + cert band tc canes oat e 
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: make steam 

Tue total trade of Boulogne, and export, the least | ; _— ze 
/ ‘ 3 we want i ~ ne Bn 
pd or fo eet nt nar abe pee Sth oF on ton nr teh tee 
burthen, The harbour at Boulogne is formed st the mouth we may, in tubes of economies! cise atid: perfset 
of the river Liane; it commences with the basin of the safety, the conditions which down for his 
Liane, which ia 1200 metres long by 400 metres wide, as a Spee ee ot was not em- 
maximum, and is dry at low water when the gates are / ~ questions of eompactness, or 
open. Thin bai oer ty vinta Sr bang oboe Spa that have in marine and locomo- 
pope dog pags Typ "in don pie * The means by which I propose to extricate the steam from 
her tidal ‘et 50 the water, so that it may not carry water with it, are: first, 
Site Ths plow lnalieg ome ine Go tient ex- epee ae ee Saou surface Soe aoe bene 

tend to about 900 metres from the sluice gates, the east sam sheeagrand ccssel, © i ao ad dep 
os Sean Se ee Oe pan Os a tes ~ ery hee teva crer the water so slowty 

; istance between metres, as or ve a bubbles, or 
general direction of the advanced port being about north- particles of water. en ly pero} ay = Ber 
to from 6to 40 per | 7% arranged in eight tiers over each other. These 
a oe acon gion taben ane sunaved. Sato 0 Bet Mae eS are on tan be 
utterly unusable, | divided stories, by floors w are tu’ at 
ee ay ee DC ieacth; 0 ees : An eae se mill veliewed of pact of their tubes. Sided ee ee waite b kage ot tha roqeued level—eay 
an Tech Angust, 1968, and cost upwards of 250,001. | |” Dut of all beter ere eS ae Cr eS tae peopet level, and thea cvorkgws vale 
. ov in 

This great work gives siGitionsl spece for diechaoging wer- poy omy hs Go wets nade” Ogle and eae | the next below, and so on until the lowest story is filled 
chandise to the extent of 24,607 square yards, and it accom- | $100, sassiage boiler eould not be worked ab less than 240 Ib, | Se, PROP ™ as shown by & gauge, and regulated in the 
todistes now the peécipal tat © Dea {ee pressure ; and Douce and Field’ssteam-carriage boiler wasted usual way. The water overflows on one side, and the steam 
Along io ema 7 — Ber ows 9 se Shy so much water that it was practically inefficient. And we flows off on the other side, the floors being upturned higher 
Northern y of France has established have now before us boilers unexoeptionable as to safety: on this side, so that no water may go over with the steam. 
rail, which comm’ with the Quai de la Cirque by 4 which are so defective as to dryness steam that they cannot A heater, kept full of water, may be placed above the boiler, 
pp Baap | et anh — do hard work with economy, and are not likely to supersete pone a enya eonpeimenh ay ey 
been made for discharging caies of Good 6o¥ oe unnsual fe” Ai ents times I have sacosanenshedl this give the smoke only an upward movement, and for that 
wide, from 32 in below high-water mark at nea tides. class of boilers, on account of their safety; and I think no reason | put the heater above the boiler ; but in this case the 
- The basi P not entitled to pre- pipe which connects the heater must dip under the surface of 


communicates with the harbour by a sluice t person will say that are - 

21 metres wide, furnished with two pairs of gates, with a these defects; bat they ought to be | the water in the upper Soy, so that the heater may be kept 
lock between them. The lower gates are of iron, moving made as good as any - 7 

on iron racers, and the upper ones are of wood and swing | ™"** derangemen™. 

; * ay : Influenced by these views, I have attem to a t: only atenth or less of the water be dri 
upon hinges. The lock is 100 metres long, and its depth of ; nd : rupning out: only a or o wi can iven 
water is 29} ft. at spring tides, and 23 ft. 8 in. at neap eo oe gaunme> L eegplend soto es boiler ; ae the steam made in the heater will go 
tides, thus giving « greater depth than at the entrance to aaa of a ul ae or spheres. And I hare com _ tom down into the boiler mixed with more or less water. 
the harbour, where, taking into consideration the often | in the belief that the true remedy is in conforming to the There is one point which, it appears to me, is favourable to 
heavy rise of the sea, and the presence of a shifting sand- | laws of Nature which Watt discovered and taught, namely, high pressure in boilers whose tubes are exposed to flame : 
bank bearing from south-west against the jetty, no greater that a certain amount of steam room and of separating sur- the sity of steam, I eS . « bo, ewer a 

can be safely counted on than 224 ft. at springs, and | face must be given to ensure dry steam. If » superabun- Pra take Shane —s oe  Poeeapateer# ta ag. ale 
164 ft. at neap tides. To the west of the lock entrance | dance of water level be given, less steam room will suffice ; | ; ‘ton, of experiments. Dab L conjecture 
is a large creek, at the end of which building stocks are and if a superabundance of steam room be given, less water that its senpairing to, 60 its density multiplied by the differ- 
constructed for the building of vessels. A light iron con- level will suffice ; but how much of the one will atone for ® | ence of temperature 4 : 
of the other is s question which I propose for | ‘ raperature of the iron, in heaters for air, Tredgold assumes 














struction, for the facility of towing fishing boats, joins the ee - if trials on of 
western, or lower, end of the sluice with the south-western seas. en Py oh OL ye proportion os as a mean between the external air and the I doubt 
pier, with a passage for vessels into the creek. The follow. wetting it; fret, the ~ f pat Ae = three means of | his aceuraey, and think that he should have considered the den- 
“oi shows the accommodation for shipping afforded | the water pe ovaty pos me owen — presA the Comme may sities of the coal and the hot air or gases. But it is idle to at- 
. alogne harbour, the dimensions being given in English | be higher, so as to reduce the volume of steom. In cylinders tempt, without experiment, to learn precisely how much den- 
measurements. the water level and the heating surface increase as the dia- sity may affect the receptivity. In cass of sta st wath thin 
pen meter, while the steam room increases a8 the square of the there is + sage: ont “ S neinaarp Kove tee ~ 
Depth of | diameter ; hence the rtion of steam room increases as Loo d Fy, nee aa the pe aps atl 
Water. a js 1s the diameter. . if we wish to produce a tor | Bently that water ; temperature jeces 
) Ss esias ae volume of steam, we must : tmesense the din- in contact with steam is a mean een the temperature of 
te 3 % ws €3 meter of the tubes in whic the steam is made. The tubes the seumand thet of the ame os Soar, I believe it © 
_ = os : 
es | #3 | False! 2 here shown aro Tia. and tha Pred so eapotiee” one cubis fox of the sti: go much faster that Uhe metal will be suficently 
5 ic of water per hour. Suppose that we to increase the protected against heat even if the steam be dry, 
ft. in. ft in.|yds. acea yds. 9q.¥as. nine» & ad — pao ds St . abio by aafe i eg a boilers: the ioe of 
go S119 10h (os (hett| 10.906 | x Se,mast Kee Oe slams bah ! that the time and fuebsequired to get up 


Harbour .. . 936 . 

: : oe 1 , damp steam. If so high a pressure be disapproved, and water is less, #0 th 

ar ge.) a l= 174/146 94,607 are cared that the usual pressure, 70.[b., be , then may be gomsiderably cconomised ; the volume of steam 

meen g besin 29 6 123 8/23) | |___ the tubes must be 14 in. to make steam equally dry. I do not | is less, and the water is more solid, and takes up-beat faster 
harbour and floating basin... 2067 36,643 : 5 its | than water mixed wi 

ne er tn ing nee! 40912007 | 3 hero male sllewenee, for the density of the steam, and i sivity of plates covered chase Ti with 











effect in buoying carryin of water, because I | rece 
: St enn emi tat cf th | hc a lip ebet  s Ps 
i it i order the ; ol p- we u ls mue per 
WATER TUBE BOLLERS. nan cee ck emmy cme 1 ve | ot fv tan a Mego A 
Tae following is a very full abstract of an interesting Tt is obvious that these rules favour a diminished volume, it may be said that the smoke from a high pressure boiler 
on “ Steam ion,” read a short time that is,a higher pressure of steam; all boilers re- will go away hotter; but this would improve the t; 
Mr. L. K ree inace ths Fetytoshuie Aameiation of quire a high pressure to keep water in them; and all will | and it need not go way hotter if the heater be arranged so 
American steam if the pressure be kept so high that not more that the coolest water is exposed to the coolest smoke. The 
; “ Since the introduction of the multifiue boiler in 1869, and | than 300 ft. hour shall be made for: each foot of steam advantage, as to the ine, is that expansion may be carried 
the water-tube safety boilers about the same time, thore have | room. But required by this condition could not sat mote advantageous ly. And there are now, in Eng’ 
been such changes of proportion as have prevented gene- | be borne with safety large-shelled boilers ; the tubes here and in this country, engineers of hg® reputation who are 
ration of dry steam in most boilers. Two of these changes shown will bear six times more pressure than the shells of working on the colf system—of high and low | 
are in the of steam room, and in the proportion of locomotive boilers ; and, with onl the thickness now adopted | cytinders- This system will be the more effective we in- 
water to the volume of steam produced. fatt’s pro- | for durability, tubes may safel be worked at 1000 Ib. pres- crease the preasure to 800, 400, or 500 lb The external sur- 
portion, for large boilers, was about one cubic foot of steam sure until they fail from partial corrosion and leakage. ‘And | faces of tubes are than the internal; and, as the 
room for 300 ft. of steam made per hour. A common propor- this type of boiler—which has the water in small chambers — surfaces exposed to determine the rate of vaporisation, 
tion now adopted in locomotives is one fogt of room for 900 ft. brings up the questi disincumbered with the the coat of tubes will be less than when the smoke goes inside 
of steam per hour; and there are boilers of other kinds in question of safety We can work safely with any pressure Lastly, tubes that are staggered and have the draught ecross 
which the steam room is much less; and this excess of now contemplated; and the higher the pressure better them make one-half more steam than when set in rows, and 
volume is wated by greater density, nine or ten times for the boilers as to the quality of steam. probably much ore upper bal ofa tube And as to the 
greater than Watt In steam so dense, particles of “ Fairbairn has for many years recommended of baring the upper half of « tube thet \ pet vee 
water Si sat SES wo aly 60 ee eS tod. of one and has said that he expected to see 600 Ib. used. full of water, it must be that the upper half receives 
atmosphere, or a little guch as Watt used. These Rihes hae worked up to 1000 Ib. with no disadvantage but but a quarter of the heat in any case, and less when the tubes 
changes have been made in consequence of a demand for the decomposition of the hemp g of his piston. Per- | are D. K. Clark reports en experiment with » 
and compactness, and not in consequence of care- kins, with metal packing, for time worked at 1500 1b. | square ein which the upper surface, with water on it and 
trials So exsing. 96 Whe pespestions actumeeny °° Soa In a few cases in this country, lovomotives have leat under it, made as much steam as the two sides, and the 
steam. On the other ‘att disincumbered himself of worked at 200 Ib., and steamboats st 260 Ib. to 300 Ib. bottom made none at all. From these facts 1 infer that the 
all that stood in his way, and planned his boilers strictly The chief trouble apprehended is that the slide valves will halves of the tubes would be of little use—about » sixth 
with » view to make steam perfectly and economically. have too much friction, under extreme pressures, and will Pie whole—in making steam if covered with water, and 
Mo gure up ihe Le of Meh prem © Lan-wuak belir, of cut their seats. But there are balanced valves that promise that they will not be burnt. And their use in superheating 
a Gast ho might uss 0 spadlens Wet eee Nenoen relief from this, and up to @ limit not yet really reached or drving the ot Se than their use m making 
such form as would receive heat and contain steam | in locomotives. steam. There be no loss in leaving se SPP 
room and water level. And the proportions which he estab- « Tf we increase the pressure we may decrosse the diameter halves of the tubes uncovered by water, as i think ; 
lished are entitled to the highest confidence, because his | of the tubes. If7 in. tubes will make dry steam at 1401b., water may be carried higher if the tubes be langer- 
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